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NAB, EIA Bar Meeting Access
by Judith Gross
Washington DC In amove that walks
athin line between antitrust guidelines
of the Electronics Industries Association,
the EIA and the NAB held aclosed meeting here in early July to discuss acertification mark.
The NAB has been trying to rally support for the concept, which would identify AM radios incorporating the NRSC
standard and other improvements.
But an NRSC meeting held at last September's Radio '88 convention, in which
receiver manufacturers were invited to
discuss such amark, had adisappointing turnout among radio makers, with
only five manufacturers participating.
Because those five represented engineering staff for the receiver manufacturers, the NRSC has been since trying

to interest the marketing arms of the
companies through the EIA and the idea
for ameeting at EIA headquarters sometime during the summer was born.
Since that time, the idea has been under discussion at NRSC meetings, which
are held jointly by the EIA and NAB
and—under EIA standards activity
guidelines—are required to be open to
"all technically qualified members of the
industry, including representatives of
user groups where appropriate, irrespective of membership in EIA."

according to Michael Rau, the NAB's VP
of Science & Technology.
Rau originally told RW that the meeting was among staff of the EIA and NAB
only, and as such could be closed to
press coverage and those not invited.
But EIA Communications VP Tom
Lauterback later explained that the meeting could not be closed because
manufacturers would be present to discuss marketing issues.
At the start of the meeting, NAB AM

Not an NRSC project
The original intention was for the certification mark to be an NRSC project,
but according to patent and copyright
law, such a mark or marketing device
would need to be implemented by a
trade association such as NAB or EIA,

Improvement Committee Chairman Art
Suberbielle said he was glad to see press
coverage of the meeting in order to "get
support for the idea from broadcasters!'
But just prior to the meeting's start,
Lauterback and EIA VP and Assistant
Counsel Gary Shapiro informed RW
that they had decided to close the meeting to press and requested RW to leave.
Another industry journalist, Leonard
Feldman, who writes for Audio and other
(continued on page 15)

Cap Cities/ABC got on the fast track
ltiocating VVABC's and
,
44100111:
• WPLJ's studios. For

details see
p. 37.

Sikes Tapped for FCC
by Charles Taylor
Washington DC After two weeks of
hedging, the White House nominated
Alfred Sikes 28 June for afive-year term
as chairman of the FCC.
The nomination of Sikes, currently assistant secretary of Commerce and administrator of the National Telecommu-

in a New York Times article, which allegedly irritated the White House, an
FCC spokesperson said.

VOW.

Multimode study
Sikes was most recently associated in
radio circles for the NTIRs involvement
in an AM stereo report in 1987 that sug(continued on page 3)

Digital Quality Transmission
Broadcast Electronics' FM 3.5B
3500 Watt FM Transmitter
al New world standard FX 50 Exciter.
• Guaranteed 85 dB S/N.
• Built-in synchronous AM noise test facility.
• Patented folded half-wave coaxial cavity
eliminates plate blocking capacitor and sliding
contacts.
• Self Contained solid state broadband IPA in
slide out drawer.
III Emergency 250 watt RF patching.
• Automatic power control that maintains
constant output power with proportional VSWR
foldback protection.

ti Optional microprocessor video display system
nications and Information Administration (NTIA), follows the 16 June nomination of Washington attorney Sherrie
Marshall and Illinois Commerce Commissioner Andrew Barrett to vacant FCC
seats.
Sikes was originally expected to be
nominated with Marshall and Barrett,
but the White House delayed the nomination, reportedly because Sikes was
quoted about the impending nomination

(MVDS) with diagnostics.

IN Optional PC Remote Control from MVDS.
With typical performance specifications of 0.02%
IMD and 0.01% THD and guaranteed 85 dB FM
S/N your listeners will hear the difference from a
new FM 3.5B.
BROADCAST
ELECTRONICS INC.
4100 N 24th ST.. PO. BOX 3606. QUINCY, IL 62305, ( 217) 224-9600, TELEX: 250142, FAX: ( 217)224-9607
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FMX Will
Move HQ
by John Gatski
Greenwich CT Broadcast Technology
Partners, Inc., the developer of FMX,
plans to move its headquarters from
Greenwich, CT to Bloomfield Hills, MI
by 1August in order to consolidate its
technical operations with its marketing
headquarters.
The location change is part of ashift
toward more intense promotion of the
FM stereo-enhancing technology, which
will include exploration of foreign markets, according to BTP President Emil Torick, who will maintain BTP leadership
from Connecticut.
"You might say we are shifting from
developing the technology to the marketing mode Torick said.
The move comes on the heels of controversy spawned by anegative evaluation of the FMX system by ateam working at MIT which included Dr. Amar
(continued on page 13)
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ABC Keeps Stations
Washington DC The FCC
ruled 6 July that Capital Cities/ABC can keep its radio and
TV stations in four of the five
largest US markets, under new
cross-ownership rules.
Since the merger of Capital
Cities and ABC in 1986, the network has held stations in New
York, Chicago, Los Angeles and
San Francisco under a temporary waiver.

in New York; WLS-TV, WLSAM and WYTZ, Chicago;
KABC-TV, KABC-AM and
KLOS-FM, Los Angeles; and
KGO-TV and KGO-AM, San
Francisco.
When the FCC loosened
ownership requirements, the
New NAB Joint
Commission said it would allow
Board, Radio
requests in major cities where
Chairmen
there were at least 30 separately
owned and operated TV or raWashington DC William
dio stations. Cap Cities argued
Sanders, president and owner
successfully that there are 94 in
of KICD-AM/FM, Spencer, IA,
New York, 79 in LA, 105 in
was elected to aone-year term
Chicago and 57 in San Franas chairman of the NAB Radio
cisco.
Board of Directors. He succeeds
Stations involved are WABCLowry Mays, who was elected
TV, WABC-AM and WPLJ-FM
NAB Joint Board chairman.

Elected vice chairman was
David Hicks, president and
CEO of Hicks Broadcasting
Corp., Kalamazoo, MI. He succeeds George Hyde, Jr.
Sanders and Hicks also will
sit on NAB's Executive Committee.

Minority Business
Seminars Planned
Washington DC Broadcast
Capital Fund (BROADCAP) will
conduct aseries of 10 regional
seminars to train minorities
looking for broadcast ownership opportunities.
Co-sponsored by the Interra-

WHY DIDN'T SOMEONE THINK OF
THIS BEFORE?
A FAST-PACED PRODUCTION CONSOLE
HE WHEATSTONE SP- 6 AUDIO CONSOLE
Tlets
production people quickly accomplish

those supplied as optional items on competing products, allowing much greater creative
freedom Input channel auxiliary send sections
are designed to be the most versatile in the
industry, providing 4different auxiliary buses to
allow digital delay, reverb, talent foldback, and
mix- minus feeds Stereo input channels can
provide either mono or stereo effects sends
Even more, the SP- 6 has 4 auxiliary effects
return inputs that allow effects to be recorded
onto the multitrack or sent to the monitor buses

8and 16- track work, yet easily handle routine
transfers and dubbing operations With its
unique track monitor section it can facilitate
simultaneous stereo mixdown during the multitrack bed session — almost halving typical production time cycles Input channels are laid out
just like an air console, with machine starts
below the channel fader, so staff familiar with
on- air consoles can quickly become comfortable in the production environment
For those interested in more advanced techniques, the SP- 6 employs a powerful talent
monitor section designed to rapidly call up live
mic and track combinations, making difficult
punch ins abreeze Standard SP- 6input channel equalizers are more comprehensive than

et**

The SP- 6provides independent headphone
control room and studio monitor feeds, as well
as stereo cue solo Control room and studio
mute and tally functions are independently
dipswitch selectable on individual input channels Additional studio modules may be ordered
to accommodate larger, multi- studio installations The SP- 6 may be configured with any
combination of mono and stereo input modules, in mainframe sizes ranging from 16 to
32 or more inputs The console is available
in either an 8- track production format or a 4
stereo subgroup TV master control configuration So why not profit from Wheatstone s
experience and reputation? Call us today and
learn more
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cial Council for Business Opportunity and funded by the
Minority Business Development Agency of the US Department of Commerce, the series
will be conducted through September.
Host cities include New
Orleans, Washington, Dallas,
San Francisco, San Diego, Miami, Memphis, Cleveland,
Kansas City and St. Thomas in
the Virgin Islands.
For more information, contact
Anna Johnson at 212-779-4360.

NPR Names Starling
Senior Engineer
Washington DC National
Public Radio named Michael
Starling senior engineer for engineering and operations.
Starling, who has aJ.D. emphasizing broadcast law and
regulation, has worked in
broadcasting for 20 years, most
recently as CE for KPBS-FM in
San Diego. He also has worked
in Swaziland as aconsultant for
the Swaziland Broadcasting
Service, helping to develop its
radio network and training chief
engineers.
In the position, Starling will
establish NPR's technical position on legal and regulatory
matters affecting radio.

New Station
Totals Revealed
Washington DC An FCC report on broadcast station totals
in the US shows amoderate increase from the totals ayear ago.
The number of domestic radio stations as of 31 May was
10,546, an increase of 252 from
March 1988.
The number of AM stations
was reported at 4953, up 41
from 4912. FMs numbered 4200,
again of 142 over 1988's total of
4058.
There were 1393 FM educational stations in May, up 69
from 1324 last year.
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Fast Track Studios: Relocating
WABC, WPLJ in the Big Apple
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Keep Lights Working, FCC Warns
John Gatski
Washington DC Prompted by afatal
helicopter collision with an unlighted cellular phone tower last March and other
near misses, the FCC has issued a
reminder to broadcasters to have tower
lights operational or risk possible revocation of their license.
Any tower taller than 200 feet or one
near an airport must have FCC specification markings and warning lights to alert
approaching aircraft.
These lights must be inspected daily
and if a light is out for more than 30
minutes, the local FAA flight service station must be contacted immediately. The
flight service station must also be notified
when the light is operational again.
FCC Public Service Section spokesman
Ana Curtis said several recent incidents
have forced the FCC to scrutinize tower
lights and to reempahsize the importance
of keeping the lights in working order.
In the fatal helicopter crash near Coinjock, North Carolina, aDare County medical helicopter crashed into a240-foot cellular phone tower, resulting in the deaths
of the pilot and the on-board medical technician.
The tower, owned by Centel Cellular
Co. of Chicago, did not have its beacon
operational, according to the FAA and
FCC. The tower was constructed by L &
R Communications of St. Louis.

Although the National Transportation
Safety Board could not determine
whether the non-functioning light caused
the crash, "I'm sure there are going to be
some civil suits," resulting from the incident, Curtis said.

Curtis said the company also could be
subject to afine.
Besides the license revocation option, a
broadcast tower owner or user can face a
fine up to $10,000 if the FCC determines
the tower is improperly marked or lit.

Sikes is Nominated
(continued from page 1)
gested that AM stereo receivers should
be made compatible with both Kahn's
ISB and Motorola's C-QUAM systems
over recommending a single transmission standard.
"The most direct way to break the current market deadlock would be to ensure
compatibility between AM stations and
AM stereo receivers;' the report said.
However, neither the NTINs report,
nor a statement by the Commission
reaffirming its so-called "marketplace"
decision on an AM stereo standard have
had any dramatic bearing on AM stereo
acceptance which currently stands at
14%, the majority in favor of the CQUAM system.
There is speculation, however, that if
Sikes' nomination to the Chairman's slot
is approved, the Commission could be
persuaded to address the AM stereo issue again.
In a statement released following the

Commission nomination, Sikes spoke of
the importance of the communications
sector, which he said "helps enable improved productivity, better health care and
wider distribution of better education!"
Eddie Fritts, NAB's CEO and president,
said in astatement that NAB had enjoyed
an excellent working relationship with
Sikes in his role as assistant secretary of
commerce and NTIA chief.
"We look forward to aproductive relationship," Fritts said.
If approved by the Senate, Sikes, Marshall and Barrett, along with current commissioners Patricia Diaz Dennis and
James Quello, would compose a fivemember Commission for the first time
since April 1987.
Current Commission Chairman
Dennis Patrick resigned from the Commission 4April pending the appointment

Curtis said that the FCC conducts periodic tower inspections and scrutiny of
light maintenance records. The FCC also
is considering more surprise inspections.
For more information, contact Ana Curtis at 202-632-7240.

of areplacement.
The fate of Commissioner Patricia Diaz
Dennis remains somewhat uncertain.
Her term officially expired 30 June, and
though Dennis had indicated an interest
in remaining on the Commission, she
was not guaranteed the position.
In June, she disqualified herself from
participating in anumber of issues affecting the telephone industry because she
was discussing ajob with the Cleveland
law firm of Jones, Day, Reavis & Pogue,
which has placed anumber of telephonerelated filings before the Commission.
The Senate has not made a move to
nominate areplacement for Dennis, thus
speculation is that she will likely remain
in the position through the next Congressional session, which will end in 1990, according to an FCC public affairs
spokesperson.
Quello's term expires in 1991.
For more information, contact the FCC
at 202-632-5050.

Performance Times Three!

Havin' AHeat Wave?

I =E

Series 5400C
Triple Deck
•Non-repeat Lockout
•Advanced Electronics
(meets or exceeds 1975
NAB Specifications)

1331111
START

The Informer calibrated thermometers
come in two models ideal for every radio
station. The Informer II has alarge LED readout, high and low memories
with reset, and range from -40 to + 120 degrees. An AA battery powers the
unit for up to one year, and the 50 foot probe line and triple sealed sensor
mean you stay cozy while giving the forecast.
To measure temperature in transmitter buildings, Bradley has designed
the Informer TX just for you. The unit provides an output of 10 millivolts per
degree ( 100°F equals one volt) and is perfect to interface with your remote
control. Users need to supply 5to 12 volts for operation.
Informer 11
Informer TX

S54.95
$ 48.95

Special Offer! Mention you saw this ad in Radio World. and save $10.00
on the purchase of any two Informers. Offer valid all summer.

II

• New Larger Solenoid
• Torodial Power Transformer
• New Phase Lok VHead Block

Rai
STOP

The 5400C cartridge machine from
Broadcast Electronics establishes a
new standard of triple deck performance.
New
Frequence response is ± 2dB, 40 Hz to 16 kHz
Phase Lok V
and stereo S/N is better than 56 dB. Operation is
Head Block
cool and quiet as the result of anew, larger air-damped
solenoid and torodial power transformer An optional Record
Amplifier provides convenient record capability on the bottom deck.
This Series 5400C is the new three deck performance leader
Order now from your Broadcast Electronics representative.

BRADLEY
BROADCAST
SALES
8101 Cessna Avenue
Gaithersburg, Maryland 20879-4177

Ill

• Improved Cartridge Guidance
System

With one cue tone: $3800 Mono
With three cue tones: $4000 Mono

$4300 Stereo
S4500 Stereo

Prices USA only, 115V, 60 Hz, FOB factory exclusive of sales or use tax

800-732-7665 301-948-0650
Fax: 301-330-7198

Where Service and Engineering Make The Difference
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BROADCAST
ELECTRONICS INC.
4100 N. 24th ST , PO. BOX 3606. QUINCY. IL 62305 ( 217) 224-9600. TELEX: 250142. FAX: ( 217) 224-9607
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When the Doors Clang Shut
by Judith Gross

broadcasters and others who are passionately concerned about AM's survival.
Falls Church VA Gee, ajournalist can
What the NAB and EIA really did was
get Secret Service clearance to cover
to slam the door on AMers who are fightPresidents and potential Presidents but
ing for their lives.
gets unceremoniously ejected when a
Getting better radios and a way to
bunch of industry mucky- mucks get togenerate consumer interest in them
gether to find out if we can get amark on
through acertification mark isn't afrivoradios telling folks there's been an imlous topic for discussion in acasual forprovement in AM (
or has there?).
members-only country club over coffee
What Iwant to know is, what are they
and doughnuts.
trying to hide?
It's the critical concern of 5000 stations
in this country, one half of whom have
decided not to fritter away their hard
earned cash on NAB membership.
When two powerful industry organizations get together and decide to lock interested parties out, they are thumbing
their noses at the very individuals they
claim they are trying
to help.
Those doing the
It's no well-kept secret that the certifilocking out say that
cation mark idea, you know, let's tell
they keep the meetthem we got better AM radios without
ings closed so there
really improving things for AMers, has
will be more of "a
gone over, oh let's say about as well as a free exchange of
lead balloon.
views." What needs
At NRSC meetings, technical reps can't
to be asked is, "How
agree on the specs for the mark. First
free and whose
AMers were asked to give up 5kHz of alviews?"
lowable bandwidth. Now they are being
Are they saying
asked to settle for mono radios only twice
that participation by
as wide as your average telephone-7.5
the AM broadcasters
kHz—which don't even include the exwould interfere in
panded band.
the agendas they are
And they should be grateful for even
trying to push?
that little morsel, at a time when AM
Heck, we all know
listening is down to 23%.
that adictatorship is
The receiver manufacturers haven't exmore efficient than a
actly been jumping at the chance to obdemocracy.
tain acertification mark. One meeting
But with the soheld last September had apaltry half- called "inefficiency"
dozen out of a possible 180 manufacof full industry parturers show up and one held two weeks
ticipation comes a
ago at the EIA had—Iwant to say about
chance to represent
two but Ican't really tell you—RW and
everyone's interests
your old buddy JG were asked to leave.
more fully.
Buddy, can you spare
Let's forget for the minute that that imDidn't that come
polite turn of events seems to fly in the
through loud and clear with the NRSC
face of anti-trust legal guidelines which
standard? If ya don't read about it in these
strictly govern EIA activities including
pages you won't be able to support it or
meetings, especially those involving marget it modified to help your stations.
keting or any kind of standardization.
And if we get shut out of meetings, you
Let's let the lawyers duke that one out.
get shut out too.
But areporter covering an important inLike to tell you how the certification
dustry meeting becomes the eyes and
mark meeting went, how the idea is beears of the readers ... in this case, AM
ing received among the folks who will

make the radios on which listeners will
(or will not) hear your improved fidelity.
Like to tell you, too, that those making
the decisions from the hallowed halls of
1771 N Street and 1722 IStreet in DC,
want to include broadcasters in the process of getting improved radios.
But Ican't say that because you can't
hear much from out in the hallway and
the general tone of the way this entire
thing was handled seems alittle too arrogant to care what the 5000 AM broadcasters whose futures are at stake think.
But you don't have to be shut out of the
process. Let 'em know what you think.
Maybe they'll keep reporters out of the
meeting, but if you squawk loudly
enough, they'll have to count you in.
'Course, you may only get to hear

tions ought to beware of acompany calling itself American Music Licensing.
The Boise, Idaho company (hardly the
entertainment capital of the world, as
Vernon pointed out) has sent typewritten
letters to stations, complete with smileyface to tell them they owe money for playing certain well-known songs.
Vernon's call to the company resulted
in aconversation with one "Sally Sun,"
who said she was actually the composer
of such oft-played tunes as The Street
Where You Live, The Gambler, Mandy, I
Can't Smile Without You, etc.
And guess what she wants from these
stations? Yep, licensing fees. Apparently
BM! and ASCAP, who legitimately get
the fees, are onto the scam—so don't send
AML any of your hard-earned dough,
even though Sun claims they "stole" the
songs from her.
Right. And Isuppose she also penned
the Star Spangled Banner in her spare time,
too.
***

a splatter monitor?

what's going on through the eyes of those
who have avested interest in appearing
to do agood job for you ... but maybe
that's better than getting no view at all.
***

Here's agood one from Vernon Stanfill, GM and CE of WFGH, the public station in Fort Gay, WV, who tells me sta-

Gee, Delta Electronics' Chris Wilk
leads an exciting life, doesn't he?
First the guy gets married at Circus
Circus during the NAB show in Las
Vegas. Then, fresh back from his honeymoon he heads out to the California desert to install three C-QUAM stereo systems.
He parks his van out in the middle of
nowhere, where the saguaro cactus
grows tall and you don't have to bother
locking your doors. He completes the installs in the middle of the night, and
wearily heads back to the hotel, looking
forward to agood night's sleep.
Chris grabs for his duffle bag, and lo
and behold it's gone! The tool box and
briefcase are right there where he left
them on the seat, but some desert creature done made off with Chris' duds.
Jim Van Meer of Van Meer Creative,
Delta's ad agency, penned this visual
statement on Chris' plight. And the
California desert patrol were told to put
out an APB on any suspicious prairie
dogs sporting red suspenders and a
WFIL T-shirt, still, apparently, at large!
Heard something interesting? Spill your
guts to Earwaves. Write PO Box 1214, Falls
Church VA 22041, or call me at 703-998-7600.
Best tidbit of the month wins acoveted second
edition Radio World mug.

Media Touch Systems offers the Ultimate Broadcasting Multi CD Sy st
em ...
Touch Screen Control of Sony Multi CD Machines ( 60- CDs).

The MEDIA TOUCH OmniPLAY CD system is the ultimate user interface. Its' touch screen controller provides
complete access to every cut stored within the system by
title, artist, duration, and user definable criteria.
During automated segments the system will cue & play
cuts from apredetermined play list, created in advance or
downloaded from aseparate music scheduling system.
The system virtually eliminates daily library entry & retrieval, CD handling, manual logging, cueing errors, & the
confusion associated with daily programming activities.

Summary of Features:
• Comprehensive library of all music
selections and sound effects
• Powerful indexing provides access
to cuts by an array of search options
• Easy touch control operation
• Impromptu selection changes
and additions
• Automatic cueing
• Accurate record of aired music

Enhancements Available:
▪ Music management interface
for auto scheduling
• Automation
• R-DAT Control
• Additional CD Machines

Circle 25 On Reader Service Card

OmniPLAY CD System
2 SONY CDK-006 60 Slot CD Players
1 14" MTS Color Touch Screen Controller
1 MTS OmniPLAY System Software
2MTS 9802 Interface Cards for CDK-006
1Novell Local Area Network

Specially Priced
Through the
Month of September
$9,900

Equipment Supplied
by Customer:
2 AT Computers
1 40 MB Hard Drive
2 EGA Color Cards
1 Color Monitor

MEDIA

A:oroucH

SYSTE MS. INC

The resulting interactive system is both
revolutionary & practical. It is powerful 8r
flexible & yet cost effective.

Media Touch Systems
50 Northwestern Drive
Salem, NH 03079
603-893-5104
800-321-5104
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Users Can Help With
AES Digital Interface
by Robert A. Finger
Secaucus NJ Digital audio is steadily
finding its way into broadcast operations. As the variety of equipment increases there is agreater need to interconnect components to digitally transfer
and digitally process the audio signal.
The AES/EBU interface specification
(AES3-1985) was developed for this purpose and intended for use in ageneral
professional digital audio environment.
Many organizations including the
broadcasting community participated
during this effort and equivalent specifications are being adopted by ANSI,
CCIR and IEC.

GUJ
EDITORIAL
The industry is now entering the next
important phase— widespread implementation and use of the interface.
Different facilities may have different
needs and should be aware of the increased capabilities as well as the practical limitations of new equipment.
To help both manufacturer and user,
the AES is developing an "Engineering
Guideline" which is intended to complement the interface specification and clear
up some misunderstandings that have
arisen relative to the AES3-1985 standard.
NAB enters the process
The recent NAB meeting (30 April) on
interfacing digital systems was extremely
helpful to the AES Standards Working
Group and the digital audio community
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in general.
The AES Subworking Group on Implementation of the Interface, chaired by
Steve Lyman of the Canadian Broadcasting Corp., needs practical feedback
which can only be provided by users of
this new equipment.
For example, what happens when an
AES/EBU interface is connected to ajack
field that was designed to carry analog
audio is one practical consideration in
which many NAB members are interested, and may be in aposition to answer.
The interface standard does not cover
such abroad application with many variables.
AES standards work is open to all
qualified persons; AES membership is
not required. AES greatly appreciates
and welcomes NAB's assistance and participation in the standards process.
Consumer vs. professional
Another important benefit the NAB
meeting provided was an opportunity to
explain the difference between consumer digital audio interfaces and the
AES/EBU interface.
They are different specifications developed by different groups and should not
be considered versions of each other.
It is true that the timing of audio data
and ancillary data (V,U,C,P bits) are the
same, but beyond these facts the similarity begins to fade quickly.
There are differences electrically as well
as in the definition of "U" and "C" bits.
As if life were not complicated
enough, there are different consumer
digital audio interface specifications.
This situation is less important to consumer equipment operation because the
application is tightly controlled, but it
may be highly critical if one tries to adapt
these units to industrial/professional applications.
NAB has greatly aided the educational
process which is often necessary when
new methods are introduced. This needs
to be continued.
General interface may be difficult
One interface specification which
covers all technical requirements including cost necessities of the very different
consumer and professional industries
might be very difficult to achieve in practice.
Even within the latter there are applications which are very diverse. Multichannel operation is one such case in
point.
Interface chips are available for the
consumer formats. Chips are under development for the AES/EBU professional
format, and hopefully availability will be
forthcoming shortly.
Users need to work with manufacturers during the standardization process to minimize unwanted surprises on
both sides. It is not too late for NAB and
its membership to influence this process.
Robert Finger is chairman of the AES
Standards Working Group on Digital Audio
Interfacing and is with Matsushita Electric
Corp. of America, the parent of Panasonic/
Technics.
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The Radio Improvements Bill sponsored by New Jersey Congressman Matthew Rinaldo gives radio in general and AMers in particular some welcome
support from an unexpected ally.
The Bill would insure that all radios manufactured would include both the
AM and the FM band and that radios which receive FM in stereo would indude AM stereo as well.
This move is similar to aprevious act of Congress which required the indusion of UHF channels along with VHF channels on TV set tuners, which
led to an increased acceptance of UHF.
The Bill would also insure that translators are not abused and prevent the
FCC from adopting policies which
would add to interference on either
band.
It also requires the Commission
to look for answers to the problem
of interference to AM caused by
other means.
The Rinaldo Bill has the support
of the NAB but is already meeting
with resistance from the consumer electronics industry. In addition, it has
a counterpart with a similar Bill introduced in the Senate.
While industry organizations such as the NAB have the resources to lobby
for legislation which will help AM, the means to help determine the Bill's
outcome is available to every taxpaying citizen, including broadcasters.
Now is the time for those concerned for AM's future to make their views
known through phone calls, letters and telegrams to their Senate and Congressional representatives.
Radio talk show hosts have already rallied public opinion on matters of the
Congressional pay raise and Presidential nominations.
It's time for them to turn their attention towards their own plight and rally
the cause for AM's technical survival. There may never be abetter opportunity to influence how AM will sound to future listeners—and if it will continue
to be heard at all.
An apathetic approach won't stem AM's erosion. Urgent and vocal support
for both the House and Senate Radio Improvements Bills is a must.
—RW

Rally For
Radio Act

In addition to developing implementation guidelines and compatible updates to the standard by way of defining
presently reserved bits, coordination of
these proposals with other international
standards bodies such as IEC and CCIR

is a part of AES activities.
These tasks require as much industry
support by direct participation as possible.
Yes, NAB and its members can make
an important difference— now!

Sympathy for standalones

use of one for an existing station. Unless
this happens all proposals are fraught
with additional competition for daytimers and standalones.
Bayard H. Walters, President
The Cromwell Group, Inc.
Nashville, TN

Dear RW:
I100% completely agree that all standalone AMs (including daytimers)
should get first crack at an FM. That is
and has been astated goal of the NAB
Daytimers Committee, of which Iam
Chairman. For this to happen it will require afundamental change in licensing
procedures at the FCC.
The problem is that the FCC (at least
up to now) will not (
Iemphasize "will
not") guarantee an FM license to an "existing AM licensee!' That means that any
new allocation is "open for grabs" to any
applicant.
Under current policy it means the "existing AM licensee" may or may not win.
Except in the Northeast, Class A frequencies can still fit in most towns. For
many standalones it's not aquestion of
"availability," but rather the question of
"being able to win" and the length of
time and money required to do it.
We're still trying to determine if the
"Daytimers Preference" has any meaning in competitive applications. If the
FCC goes to a lottery, the preference
could be meaningless and the addition
of other channels won't help standalones
or daytimers.
For anything to help these stations it
is essential that the FCC adopt apolicy
that will permit the substitution of an
FM channel for an AM channel or the

AM stereo and super power
Dear RW:
Two things about the April 12 column
of Old Timer. First, about AM stereo automobile receivers. Seems to me that I
read somewhere, maybe in Chrysler
auto literature, that all the Chrylser AMFM stereo receivers, for 1989 and later,
would be AM stereo also. The literature
for the receivers for my 1989 Plymouth
Voyager van did not discuss any AM
mono receivers.
Second topic, super power FM stations. Irecall that there were several FM
stations that were licensed for as much
as 250 kW ERP, notably WRAL-FM, Raleigh, one or two in the Detroit area and
one or two in the Ann Arbor, MI area.
These three localities were the only
ones that Iever remember seeing, and
the references would be the early 1960s
Broadcasting Yearbooks. Perhaps you
have access to those who know the background of the high power operations or
(who have) personal memories of this.
Sheldon Daitch
San Francisco, CA

The Standard is coming
The Standard is here
NRSC compliance now means acleanup of the
AM band. NRSC is coming, anyway. You can
buy now without the fear of obsolescence during the grandfather period. What does all this
mean? Talk to us. We know NRSC and what it
means to you.
ATLANTA, GA
CHICAGO, IL
DALLAS, TX
LOS ANGELES, CA
RICHMOND, IN

800-622-0022

ALLIED

Broadcast Equipment
— A HARRIS COMPANY
HARRIS/ALLIED
Circle 66 On Reader Service Card

1989

Radio World

July 26, 1989

Rinaldo Introduces
Radio Quality Act
by John Gatski
Washington DC Many in the radio
industry are applauding New Jersey
Congressman Matthew Rinaldo's latest
effort to bring comprehensive technical
improvements to the troubled AM band.
The Radio Quality Improvements Act
of 1989 was introduced 21 June by
Rinaldo, aRepublican from New Jersey.
The legislation is acompanion bill to the
proposed radio renewal bill Rinaldo cosponsored earlier this year.
The law would prohibit FM-only receiver manufacturing by 1992, require all
FM stereo radios to have AM stereo, ask
the FCC to find ways to decrease AM interference and allow "homesteading" for
daytime AMers on the proposed expanded band.
The legislation also would require the
FCC to adopt rules and policies to reduce interference on AM and FM. The
Commission would also have to conduct
astudy of non-broadcast source AM interference within 90 days after the bill's
adoption.
In addition, the bill would limit FM
translators to astation's service area only,
except when an outside area has no
other radio service.
No AM stereo standard
The bill, however, does not require the
FCC to adopt an AM stereo standard,
which the Commission declined to act
on in 1982 and 1988. Rinaldo introduced
a law last year mandating the FCC to
choose an AM stereo standard, but that
law did not make it out of committee.
The AM bill's provision allowing
homesteading by existing daytimers
could have adouble benefit by filling up
the expanded band (1605 kHz to 1705
kHz) and alleviating overcrowding on

the existing band, according to the bill's
proponents.
Under the proposed legislation, stations approved for the expanded band
would also be allowed to simulcast on
their existing band frequency for five

years. After five years, the station would
turn in its license for the lower band frequency, but the FCC would not allocate
it to another station.
In introducing the AM bill before Congress, Rinaldo said legislative actions can
help reverse a severe erosion of AM
listeners.
"AM radio is the original radio service
and it has provided millions with their
first news and entertainment. Idon't
think any of us wants to see the AM
band wither away, especially when there
are actions that Congress can take to preserve and improve AM radio," Rinaldo
said.
NAB Science and Technology VP
Michael Rau said the association is totally behind Rinaldo's bill.
With regard to the mandatory AM/FM

receiver, Rau said: "Ithink it would alleviate alot of concern in the AM industry that receiver manufactureres would
not put AM in their receivers!'
It would not be aburden for manufacturers since few of them have dropped
AM from radio receivers, he added. But
he was less confident about manufacturers being required to add AM stereo.
The expanded band
The assignment of daytime AM stations to the expanded band is an initial
step to get stations on the band, but it
will not be acure-all for existing band
overcrowding, Rau added.
The band will only accommodate
about 300 stations and they have five
years to relinquish their existing frequency, But every little bit helps, " he
said.
Several station managers and CEs have
also reacted positively to the bill.
"I knew it was coming:' WLAM-AM,
Maine GM Ron Frizzell said. "It's astep
in the right direction."
Frizzell said he would like to see the
bill require quality receiver standards for
AM as well as AM stereo.
"AM stereo does not automatically
mean it is agood radio:' he said.
WMAQ-AM Chicago CE Margaret
Bryant said she was excited about the
prospects of the Rinaldo bill.
"I definitely think it's astep in the right
direction:' she said.
All- band will help AM
Bryant said an all-band radio ensures
that listeners will always have the option
of AM and that the "homesteading" provision is the fairest way to reduce congestion on the lower AM band and help
the daytimers.
As for an FCC-mandated report and
proposed remedies for non-broadcast interference, Bryant said "it's about time
somebody did something."
Motorola AM Systems Manager Frank
Hilbert said passage of Rinaldo's bill may
accelerate acceptance of AM stereo.
Although the Rinaldo bill is conspicuous by its absence of any mention of an
AM sterero standard, Hilbert said that

such amandate is still agoal of many in
the industry.
"I would love it," he said. It would help
speed it (acceptance of AM stereo), too."
House Telecommunication and Finance Committee Minority Counsel
Terry Haines said Rinaldo and the other
sponsors of the radio renewal reform bill
will work hard to get both bills through
Congress.
In its June Radio Board Meeting, the
NAB also adopted similar objectives to
help AM including the formation of a
task force of AM-concerned broadcasters
who will work closely with the consumer electronics industry.
For more information, contact Matthew Rinaldo at 202-225-5361, Ron Frizzell 207-784-5401, Margaret Bryant at 312445-6080, Michael Rau at 202-429-5346,
Frank Hilbert at 312-576-0554 or Terry
Haines at 202-226-3400.
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vate you with my mail.
I've gotta tell you something I'm gonna
miss. Those years Iworked there when
Imaintained a house in western Massachusetts, Iused to enjoy driving the
Thruway to the Mass Pike, tuning in the
Class Ills and Ns all thru-out Upstate
Noo Yawk.
Working up to where Ihad in my career (a top-rated FS/AC 5 kW), it was
great fun to tune in stations with
ancient-sounding gear, peculiar processing and verrrry muffffled jingles from
1974.
by Alan Peterson

Dear 1G:
Well the impossible happened last
month.
The central NY station I'd been calling

"home" decided humor didn't belong on
afternoon drive and gave me an unceremonious heave-ho. Fillet you know
where Iland so Ican continue to aggra-

Cautious pleasure
Does this sound callous? It isn't. My
listening was purely pleasurable.
For one thing, it reminded me of my
earliest days of working the trenches,

MISSING

The evolution of remote broadcasting has long been plagued
with a missing link, the link
between site and studio. Tiying to
get high fidelity audio over a
standard telephone line has been
a little like nailing jello to a tree.
But now the missing link is history.
Digital Frequency Extension,
the New Generation.
Relying on the predictable quality
of advanced signal processing
technology, our EFT-3000 3-Line
Digital Frequency Extender will
give you the great remote sound
you want. In fact, frequency
response of 50Hz to 7.5kHz over
three standard (dial-up) telephone lines.

listeners the audio quality you
deserve, the EFT-3000 can be
set-up quickly by just one person.
Once you've plugged-in and
established the lines, all you do
is punch a single button. In about
ten seconds the EFT-3000 takes
care of line equalization, group
time delay and line level
adjustments.
With auto-dialing, automatic
answer and automatic encode/

A Giant Leap
for Broadcasting.
In addition to
giving you and your

decode, set-up and operation
are...you guessed it- automatic.
And built-in microphone and
headset amplifiers and front
panel Touch-Tone ® pad eliminate
the need to drag extra gear to
the remote site.
Survival of the Fittest.
To survive the rigors of field
production and get high fidelity
sound back to the studio, you
need the EFT-3000. But, hearing
is believing, so we have a demo
tape you've got to hear. To get
your copy and find out more
about the EFT-3000 and our entire
line of frequency extenders, just
contact your local Gentner distributor or give us
a call. Remember,
we're the ones who
made the missing
link a shadow of
the past

GENTNER
TELEPHONE PRODUCTS
1825 Research Way • Salt Lake City, UT 84119 • ( 801) 975-7200 • FAX ( 801) 977-0087
©1989-Gentner Electronics Corporation
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having to wrestle with the same lame
equipment ... the blunt stylii on rippled records, the KERCHUNK cart
machines, the 250-watt backup Xmitter
that needed retuning every eight
minutes ... AAARGH!
The hardest, hungriest years of my career, but the ones that taught me the
most.
It also reminded me to keep watching
over my shoulder.
Any minute now, that young woman
or guy spinning the afore-mentioned
rippled record, struggling to properly
say "Double-yoo" and doing whatever to
decipher that station log typed on a1933
Underwood special will be applying for
the same job as Iam, and will stand a
superb chance of getting it.
Listening to these small but great stations were warnings that great talent was
on its way. (By the way, these kids never
forget. When they say to you all starryeyed, "Wow! You work in East Nowhere??” be nice to 'em, otherwise you're
in for arough time ten years from now.)
Sense of pride
And when the owner/GM/engineer
(same person) is on doing his own show,
it's apleasure to think about what it took
to put the place on the air. The hours,
the money, the jerks who have worked
for him ... and yes, the old gear and
the rippled records.
There's pride in the old boy's voice
when he speaks on the air with asparMe that says "this place has my name on
it" that transcends the mid-fifties
production music and boxy-sounding
room resonance.
Here's the sad part—it isn't the loss of
my job that will keep me from listening
to those great stations. It's the satellite
formats everybody is switching in to
economize and give the station a BIG
sound.
Honestly, Ihave no gripe with the syndicators (hell, Iwish Ihad a gig that
good) ... it's just the loss of so much of
what Itune in for.
Whither the spots?
There are such great things to be said
about local AM heard on the road that
"12-in-a-row" FM plants can't give me.
When's the last time you really heard
ahardware store spot? A fishing tackle
spot? Peterson's Liquor Store and Laundromat? God, Ilove it!
Yeah, times are tough for the smaller
station owner with an AMer. Automating or going on-the-bird are probably the
best things he/she can do and Iunderstand and support that. It's just that it
makes for alonger drive on Route 90.
It makes for more first-time broadcasters who may know little more than
12-in-a-row or what time to key back to
the satellite channel after a weather
break (Irefer to the grass-roots DJ who
gets ajob without the benefit of college).
And it makes for an overall peculiar
sound when the clean 15 kHz stereo signal butts up against a 4 kHz cart machine with hiss to spare.
I'm gonna miss my job and all of those
stations Icalled "friend" for so long.
Hang in there gang.
Onward and upward,
—Al
Alan Peterson has along history in radio
for ayoung guy. He has worked both behind
the mic and behind the scenes in avariety
of broadcast foxholes. You can reach him at
the front line by writing: RW, PO Box 1214,
Falls Church, VA 22041

Yet another reason
we sell more
cart machines
than anyone else.

The OMEGA series. High quality performance at an affordable price.

And here are three more.
Our Authorized 3M Dealers

Allied Broadcast
Equipment
800/622-0022

Broadcast
Services Company
919/934-6869

Broadcast
Supply West
800/426-8434

3M International Tapetronics — The World Leader In Cart Machines.

3M

1989, 3M Company
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What to Expect from Radio '89
by Janet Elliott and Stan Salek
Washington DC Broadcast engineers
will discover an exciting program of technical seminars, reports and panels at Radio '89 12-16 September in New Orleans.
Three full-length seminars begin on
Tuesday, 12 September with a brand
new offering: Technical Aspects of Shortwave Broadcasting.
Also offered are the Digital Radio Station Workshop, 13 September and the
21st AM Directional Antenna Seminar,
14-15 September.
AAA/FM engineering
Two separate technical paper sessions
cover the timely aspects of AM and FM
radio broadcasting.
The AM session will have papers on
NRSC radio implementation by aradio
receiver manufacturer; NRSC transmission system implementation and meeting new FCC requirements; transmitted
bandwidth measurement using aspectrum analyzer and splatter monitor; and
staff reports on the NAB reduced skywave and low- profile broadcast antenna
projects.
FM-related technical papers include a
report on receiver design tradeoffs by
Rick Zerod of Ford Motor Co., progress
reports from the NRSC-FM Subcommittee regarding current multipath and
composite transmission studies, and updates on recent FCC actions affecting FM

broadcasters.
These include atutorial on FM directional antennas and Class A station upgrades.
There are also four special engineering panels this year, on remote control,
PCs, engineering management and interference.
The four specialties
Since the advent of "dial-up" transmitter remote control systems, many questions have arisen about their legal usage.
Stations have enjoyed the greater flexibility they afford, but are unclear as to
whether they may reassign the station
control point to any telephone at will, as
this technology allows them.
Experts at the session on remote control will discuss the technical operation
and legalities of this issue, including EBS
and logging responsibilities.
A very popular panel in 1988, "Computers for Broadcast Engineers" will
have an updated demonstration of software and hardware on everything from
modem communications to technical
documentation on aPC.
The discussion on management for engineers, lead by Judith E.A. Sheets of the
Calument Group in Calument City, IL,
will evaluate personal strengths and
weaknesses and present resources for
developing communications skills including options for further study and
training.

'flunks Partner.
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Earlier this year.
Studer-Revox
introduced the
PR-99 SIMI
two channel tape
recorder. It

Sheets delivered a very successful
presentation on professional development for engineers at the NAB Spring
Convention.
In "Interference: Its Causes and
Cures," broadcast engineers and utility
company officials will take a look at
broadcast interference—investigating
sources, corrective actions and the role
of the FCC.
Special engineering seminars
This year we've added "Technical
Aspects of Shortwave Broadcasting" to
the special seminar list which already includes the "AM DA Seminar" and "Digital Radio Station Workshop."
The shortwave seminar is included
with all engineering registrations at no
extra charge. A small additional
materials fee is charged for the "Digital
Radio Station" and "AM Directional Antenna" Seminars.
"Technical Aspects of Shortwave
Broadcasting" will begin the convention
schedule on Tuesday, 12 September.
This new seminar will explore how and
why broadcasters are operating commercial shortwave stations.
Speakers will review the technical
complexities, listener response, and the
financial viability of these stations.
Particular emphasis is placed on transmission including antenna systems,
transmitters, and specialized audio
processing. Michael McKenzie from
commercial shortwave station "Superpower" KUSW, Salt Lake City is scheduled to host the presentation segment.
An afternoon tour of the transmission
facilities of VVRNO Worldwide follows as
an integral part of this seminar. WRNO,
New Orleans is acommercial shortwave
station that has been operating successfully since 1982.
Digital radio station workshop
Following asuccessful debut at Radio
'88, the "Digital Radio Station Seminar"
to be held on Wednesday, 13 September,
will cover all new topic areas.
Industry experts will discuss such
topics as sampled-data theory, digital
transmission techniques and audio storage including DAT/CD technology.
»:-:•:•»»»»:•»:•:•»»1
»:•».

Audio effects designed
to make your staff
more effective.

combines your most
requested features
with famous StuderRevox quality.
Bradley then asked if
they could do even more to help
our customers and they said, "Yes".
They slashed the list price down to $2495.

Areas of special emphasis in 1989 include an in-depth, but generic tutorial
on CD player maintenance and
troubleshooting by Laura Tyson of
Denon Professional Products, astaff progress report on recent efforts to develop
astandard broadcast digital audio interface format, and coverage of digital audio STL/transmission links and digital
audio processing.
A panel of engineers will relate their
experiences with digital audio system
conversion and answer participant questions.
Additionally, aspecial guest speaker
(yet to be named) will address atimely
and related topic at the Second Annual
Digital Luncheon (included with this
seminar).
21st Directional Antenna Seminar
Any engineer responsible for the
proper installation, maintenance and
operation of an AM directional antenna
system will find the NAB "Directional
Antenna Seminar" valuable.
The course, which is held this year on
Thursday and Friday 14-15 September,
is programmed by Carl Smith of Smith
Electronics, Inc. He is a recognized
authority in the area of AM directional
antennas and has published many books
on the subject.
Participating in addition to Smith are:
Alan Gearing, Jules Cohen & Associates;
Karl Lahm, Karl D. Lahm & Associates;
Steve Kramer, Steve Kramer Consulting
Engineers; and Ron Rackley, du Treil,
Lundin & Rackley.
Engineers are invited to discuss their
individual directional antenna problems
with the country's leading authorities on
this topic.
Exhibit showcase
A record number of exhibitors will display and demonstrate the newest and
best in broadcast products.
Discover the latest in broadcast technology equipment and operations. Talk
to the experts and find out what services are available to you and which will
best suit the needs of your station.
NAB engineering will also have a
booth with demonstrations of the NRSC
standards. The booth will be staffed by
NAB engineers ready to discuss any of
your technical questions.
If you are an NAB member, your station has already received information on
how to register for Radio '89 and the
three seminars.
You must register by 11 August to take
advantage of the lower registration fees.
Join us in New Orleans for the Jazziest Radio Show of the Year!
Janet Elliott is director of operations and Stan
Salek is a staff engineer with the NAB's
Science and Technology department. If you
need more information or have questions
please call NAB Science and Technology at
(202) 429-5346.

Now is the time to call or fax Bradley for all aquote and fast delivery
on this top performer. Get aPR-99 MIMI from Bradley into your facility, and
you'll thank Studer-Revox, too.
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BRADLEY
BROADCAST
SALES
8101 Cessna Avenue
Gaithersburg, Maryland 20879-4177

Traffic Report voice filter with copter effect—one of
70+ Broadcast Ultra-Harmonizer digital audio
effects. Put the "special effects department in a
box" to work: call your Eventide distributor.

BEXT Introduces The New '89 TEX 20 FM
EXCITER (
20w). Still For Only $2,795

MOW

800-732-7665 / 301-948-0650
Fax: 301-330-7198

RADIO'S MOST COLORFUL BLACK BOX
EVENTIDE INC
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improved performance ( i.e. dist. under 0.1)
direct capability for syncronous phase locking
faster programmability, now in 10 KHz steps
terminal board for full remote controllability
totally modular construction for easy access
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INTRODUCING THE

NEW

MX- 55

Before you take us to task for trying to improve the BII, adesign that has become the
"workhorse" standard for two- channel audio machines, consider what the new VX-55 offers:
An integral autolocator; avoice editing mode that allows 2X speed playback at normal
pitch; abuilt-in cue speaker; GSPIPO (gapless, seamless, punch- in, punch- out),* and because
you told us you wanted it, all adjustments are available through the front panel! These, and
many more improvements will help make your job easier, and the results more creative.
And for those of you who still won't forgive us, we're keeping the Bll in the line. So
either way, you can cet exact!y what you need from Otan; Technology You
Can Trust. Call Otan i
at (415) 341-5900 for information about the new MX-55.
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THREE MORE REASONS TO BUY RS SERIES CONSOLES

Meet the RS-3. . . your Radio Systems' Sales Engineers. They
love to sell the RS- 6, the RS- 12 and the RS- 18. Here's why:
1.

2.

PAUL McLANE
"Customers call me constantly
to say how pleasantly surprised

GERRETT CONO VER
"No one makes abetter

ni

"We needed aconsole to
complement our top-notch turnkey
services and custom cabinetry.
The RS Series is perfect. It's easy

console for the money, not
Pacific, not Arrakis. And no one

they are by the features and the
sound of this console. Now
they're calling back to place
second and third orders. It

else offers toll-free, all-night tech
support, next-day parts service,
and amanual written so you
can understand it."

certainly makes my job easier"

These guys are pretty busy these days, because
RS Series consoles from Radio Systems are
shipping to studios around the world.

to install, and easy to service. That's
important when you're in the field,
under adeadline."

carrier. RS Series consoles are used by more than
160 of the nation's leading broadcasters, and the
number is growing daily. • Find out

They serve in radio and television
facilities, at major satellite
and business networks,
even on aU.S. aircraft
Circle 45 On Reader Service Card
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Rama SYSTEMS INC.
110 High Hill Road • PO Box 458. Bridgeport, NJ 08014-0458
609 467-8000 • 800/523-2133 • FAX 609 467-3044

what keeps the RS- 3hopping.
Call 800-523-2133 for more
information about RS
Series consoles.
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FMX Developers to Relocate
(continued from page 1)
Bose of the Bose Corporation.
"It has nothing to do with the Bose
report. This is purely a business matter to have engineering and marketing
work with each other in the same
place," I3TP Director of Marketing Ben
Micznik said.
Under one roof
The business end of FMX Inc. had
been based out of the Detroit area,
where its president, consulting engineer
John F.X. Brown is located.
"The relocation will bring these activities into closer proximity with market-

ing and licensing operations already
situated in Bloomfield Hills," Brown
said in a recent statement.
FMX Inc., is the managing partner of
BTP, which also numbers NAB among
its financial partners.
The technology is in use at about 100
stations nationwide, according tb 13TP,
but only one company manufactures
the FMX generator for stations. Companies are just starting to produce FMXequipped receivers and Sprague Semiconductor is now making the FMX chip,
according to BTP.
Many stations and potential FMX
product manufacturers have taken a

SONY

wait-and-see attitude with FMX, in part
due to the recent publicity surrounding the Bose report.
No lease
Torick, a co-inventor of FMX, said it
was a good time for the company to
move to a new location because the
lease expired on its headquarters at the
old CBS Publishing building in Gréenwich, which 13TP has occupied for the
past few years.
CBS withdrew from development of
the project several years ago, but support from NAB, among others, and the
formation of 13TP kept the Connecticut

cow, -

13

operation going.
Although Torick is still president of
the company, he will move to a new
private office in Connecticut. FMX coinventor Tom Keller will remain at his
office in Virginia as acontinuing partner in I3TP.
Former VP of Engineering Tom Rucktenwald left I3TP in April, returning to
his former job at Sony.
BTP's 30 other employees have been
offered their positions in Bloomfield
Hills, but not all have said whether they
will make the move, according to Micznik.
Unsure about technical support
The move from Connecticut and the
uncertainty of the future of some of the
technical staff has left some engineers
wondering whether there will be
enough technical support from the
company to help atechnology that has
not completely satisfied its critics.
Some stations broadcasting FMX
wonder whether technical support to
engineers will take aback seat to aslick
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DAT was invented
for your home.
Rs DAT is for your studio.
Other DAT machines only take you halfway.
You need more in your studio than just aDAT machine. You need aDAT
machine that can interface to your console and automation equipment. You
need amachine with remote control and status information. And you need it to
perform like acart machine - - reliably and quickly.
Meet the RS- 1000 from Radio Systems.
The RS- 1000 is an integration of the Sony DTC-1000 and aspecial
microprocessor-based controller from Radio Systems. Its features include:
oFull broadcast remote control (not ahard-wired remote, like most other machines).
DRear-panel ports for automation and serial interface. DThirty cut, random
access memory. DEOM signals and relay closures. cAutomatic cue-to-cut.
DCart machine style buttons and dubbing. oSampling rates for recording at
44.1 and 48 kHz. DBalanced audio inputs and outputs. o "Next" and "Last"
functions for quick cut reeue. oIndustrial-grade head life. D 16-bit linear D/A
conversion. DLogging data. Ill Total harmonic distortion <.0055%. DOptional
rack mount.
Imagine recordable digital audio in your automation system or as alive
source in your air studio. And with DAT archiving, your entire music library
can fit into abriefcase.
Call today for more information on radio's hottest DAT machine, the
RS- 1000 from Radio Systems.

Rama SYSTEMS INC.

110 High Hill Road • P.O. Box 458 • Bridgeport, NJ 08014-0458
609;467-8000 • 800/523-21 33 • FAX 609/467-3044
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"This looks
like more of a
marketing move
than a
technical move."
marketing strategy.
Midwest Family Stations Engineering
Director Geary Morrill said his main
technical contact at BTP, Jim Monahan,
has decided not to remain with the
company.
"I have absolutely no idea who Iwill
be working with," Morrill said.
Midwest Family Stations is testing
FMX at two stations in Lansing, Michigan. Morrill said he needs 13TP's technical support because of a57 kHz paging subcarrier's incompatibility with
FMX that has not yet been fixed at
WMMQ.
"I am very concerned that this could
backfire on them (BTP)," Morrill said.
"This looks like more of a marketing
move than a technical move."
Natural step

On the other hand, other engineers
said the move to Bloomfield Hills is a
natural step for 13TP and will not affect
the company's technical service to its
customers.
Wayne Mulligan, VP of Engineering
at Buckley Broadcasting, said Bloomfield Hills is a better headquarters for
13TP because it is just outside Detroit,
where most US cars are manufactured.
He said I3TP also has assured him the
support for his five stations using FMX
will not be reduced as a result of the
move.
BTP said technical support will continue to be as strong, if not stronger
than before.
'That is the number one thing that
will remain covered," Keller said.
BTP has promised continued technical support to engineers already using
FMX and new stations that buy the
technology, Micznik said.
For more information, contact Emil
Torick at 203-622-2804, Ben Micznik or
John F.X. Brown at 313-540-4380 or
Geary Morrill at 517- 393-1010.

HELLO PAGES

Ask for your FREE COPY*

This manual puts you in touch with your world. As a.
yelamixX user, you're in control.
Place callers on the air quickly and easily with the push of abutton. Telemix is the ON-AIR
custom talk system that's heard on more talk shows than all the rest. Telemix is modular.
Pick the components you need and customize your on-air telephone system.
*We wrote the book on telephone talk interfaces. To get your free copy— and to see how
easy your telephone talk can be with Telemix XT"—send us a request on your letterhead
to: Telemix, Dept. db, P.O. Box 1487, Richmond, IN 47375.

ATLANTA, GA
CHICAGO, IL
DALLAS, TX
LOS ANGELES, CA
RICHMOND, IN

800-622-0022
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Closed Meeting on AM Mark
(continued from page 1)
trade publications but said he was attending the meeting "as aconsultant to
UN" was not asked to leave. However,
areporter for Broadcasting magazine was
previously told by Rau that the meeting
would be closed.
Shapiro, when asked if the request
that RW leave violated EINs antitrust
guidelines said "Iwrote the guidelines
and Ican interpret them as Isee fit."
Straw proposal on the table
A proposal drawn up by NAB to implement the certification mark was discussed at the last NRSC meeting held at
the summer Consumer Electronics Show
in Chicago in early June and was on the
agenda for the July meeting as well.
Although the NRSC standard gives

of engineering, Valerie Schulte and Barry
Umansky from NAB's legal department
and Stan Salek from NAB Science &
Technology were also present, Rau noted
after the meeting.
Rau conceded that the meeting was
originally intended to include more receiver manufacturers but became
primarily "a meeting bewtween NAB
and EIA staffs!'
However, the fact that EIA members
were present puts the meeting in the
grey area of standardization and marketing which have stringent restrictions under EIA legal guidelines.
Both Rau and Lauterback said after the
meeting that it had been a successful
give-and-take between those present, although Rau again expressed disappointment at the small number of manufac-

Of the decision to keep the meeting
closed, Lauterback maintained that the
antitrust guidelines do not state that the
EIA has to allow news media into a
meeting, and that originally he was unaware of that fact.
Rau said that the meeting was closed
so that "manufacturers present would
feel free to speak freely with NAB and
More info requested
EIA staff!'
Rau said that the Receiver Task Force
When questioned whether the excluset up by the NAB Board to act as aliasion of news media doesn't also exclude
son between broadcasters and receiver
the 5000 AM broadcasters who read
manufacturers will now set about proabout such meetings in the trade press
viding "information" requested by EIA
Rau said he would be "happy to talk
members at the meeting.
about the meeting with whomever was
He declined to elaborate on the type
interested, after the fact!'
of information requested but said that
For more information call NAB Science
the Task Force will also designate $30,000
and Technology VP Michael Rau at 202to "bicycle the idea of acertification mark
429-5339 or the EIA at 202-457-4900.
around to receiver manufacturers!'

turers present.
Lauterback said EIA members were
receptive to promoting new radios for
AM but that no commitments were
made at the meeting. "The question of
acertification mark is just that, aquestion;' Lauterback said.

IF TRANSMITTER FAILURE HAS
CAUSED YOU TO LOSE REVENUE,
LET US INTRODUCE OUR INEXPENSIVE
EMERGENCY TRANSMITTER.

w

.1411U

hat happens at your
station when your FM
transmitter goes down? Or
your studio transmission
link is disrupted? Or a
power loss at the transmitter site occurs?

EIA headquarters where the closed joint
meeting with the NAB was held.

stations allowable bandwidth to 10
kHz—a5kHz reduction from the FCC's
previous occupied bandwidth—the certification mark proposal calls for only a
7.5 kHz response in new radios. It indudes the NRSC deemphasis curve but
does not require AM stereo or the expanded AM band.
Rau has said that receiver manufacturers would be more accepting if the 7.5
kHz and the exclusion of stereo were
among the mark's requirements than they
would be of wider bandwidth response
when considering new radio designs.
But one manufacturer's representative
present at the early June meeting, Dick
Kennedy from Delco Electronics which
manufactures General Motor's car radios,
told NRSC members that even 7.5 kHz
would be too wide for new AM radios.
"If you're saying we need to make aradio that is 7.5 kHz, then we're simply not
interested," he said.
Since then, the specifications for acertification mark to help AM have not yet
been decided.
Poor turnout
Representatives of only two receiver
manufacturers attended the closed-door
July meeting; David Birch-Jones, manager of audio products for Philips, and
Marty Zanfino from high-end audio
specialists Harman Kardon (JBL et. al)
were present.
Almon Clegg from Denon America
was present as a consultant to NAB,
Feldman as a consultant to EIA, Ted
Snider and Suberbielle represented the
newly-formed NAB Receiver Task Force;
George Hanover, EIA executive director

0E1 has an inexpensive
solution. Our low-power
FM transmitter designed for
studio operation can
handle all these emergencies and keep you on
the air. In many cases
you'll retain the majority of
your audience simply because your studio is usually
located more central to
your market than your
transmitter site.

So cover yourself with a
0E1 low-power FM transmitter located at your
studio site ...
Solve the problems caused
by an SIL or main transmitter failure ... and
do it on a modest budget.

For a small investment
your station will gain
protection against lost
revenues and the
embarrassment of discontinued service.

A
•

TRANSMITTER

STUDIO

A — Coverage using OEI
studio location transmitter
B — Coverage using station's primary transmitter

OEI's low-power
transmitters are all
solid-state and are
available in 150w,
300w or 500-watt
power output levels.
No warm-up is
required. They are
on the air in less
than 10 seconds ...
and have hundreds
of thousands of
trouble-free hours.
Virtually silent in operation,
all our transmitters are
available with either our
famous 675 synthesized
exciter or our all-new
model 695 synthesized
exciter.
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CIEI CORPORATION
One Airport Drive
P.O. Box D
Williamstown, NJ 08094
Phone 609-728-2020
Toll-Free 800-334-9154
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in retribution, but the activities of talk
show hosts are clearly going to make our
job of affirmatively enacting legislation
more difficult."
For station managers, Williams said the
recent publicity will persuade more stational
Association
of
Radio
Talk
Show
responsibility
that
could
climb
in
there."
by Charles Taylor
Hosts (NARTSH), formed last month at tions to try their hands at the format.
Those in the industry do not agree.
"We're finding that there are people
afirst-time meeting in Boston to promote
"Talk
radio
is
not
objective.
It
is
not
Washington DC Despite recent conwanting to get into it (talk formats) in
the
talk
format
and
function
as
a
journalism!'
said
Bill
Jennings,
PD
at
troversy over just how far talk radio hosts
smaller cities over satellite because it is
clearinghouse for information on topics
KING-AM, which prompted the tea bag
should be allowed to push their views
saving AM radio in major cities to agreat
and
guests.
stunt. "It is definitely opinionated and
over public airwaves, radio managers
degree," he said. "So Isee it as very posideny that rallying listeners by taking a
tive among most radio stations!'
stand is irresponsible and they defend
From a management standpoint, the
stations' rights to offer commentary.
publicity appears to have had no effect
"Talk
radio
is
not
objective.
It
is
not
journalism."
Commissioner James Quello adon belief in the format, despite the
dressed the issue with some disdain at
sometimes-sensational approach that
the 1989 NAB convention, criticizing
talk hosts employ on the air.
Jennings
agreed
with
Williams.
"I've
it should be because conversations start
what he called a "kind of Messianic
"I don't think anything that's hapheard
criticism
from
the
Congress,"
he
with
opinions.
You
don't
get
people
binge" from reaction-oriented radio talk
pened is going to change the way WABC
said.
"I've
heard
it
from
the
bureaucrats,
thinking
unless
there
is
some
sharp
show hosts.
is operating. We are acontroversial talk
but Ihaven't heard it so much from the
opinion there with passion!'
He centered on the recent effort in
radio station!' said Frank Weinhaus,
public!'
Jennings added that while disc jockeys
Seattle where a personality on KINGpresident and GM of WABC, aNew York
may
push
their
opinions,
a
forum
always
AM convinced listeners to send 75,000
talk radio station. "Iwould expect that
Reaction from Congress
is readily available for listeners to prestea bags to protest aproposed Congreswe would continue regardless of the
That
criticism
from
Congress,
howent opposing viewpoints. "That's the
sional pay raise, which in turn created
type of publicity that's out there!'
ever,
could
create
a
backlash
for
the
inonly way we'll be apublic service in the
enough nationwide hoopla to help deSaid Jennings, "If (management) pulls
dustry
as
a
whole
when
legislators
meet
long
run
and
have
staying
power!'
he
feat the bill.
back
the reins on the format, you're
on issues affecting radio.
said.
really defeating what the format is inParticularly vulnerable is the influenTalk
radio
officials
also
said
that
recent
Shows of strength
tending to do—to completely mirror
tial HR-1136, 'The Broadcast Radio Qualnational publicity questioning the forIn other markets, talk radio hosts have
what our Constitution is founded on.
ity
Improvements
Act
of
19897
which
mat's
validity
holds
little
weight.
encouraged listeners to boycott Exxon
"It's the most spontaneous, creative,
could
pave
the
way
for
major
improve"Negative publicity generally comes
products following the company's oil
intricate in-radio today. You cannot prements
for
radio
broadcasters.
from
national
media
types
who
evispill disaster, while other hosts have orprogram the words of your callers, your
NAB Executive VP James May said the
ganized boycotts of music by Cat dently see radio guys who have abit of
guests or your hosts!' he added. "You
hoopla created by talk show hosts, parStevens, who as an Islamic condemned flash and dash and are colorful—because
never know what's going to come out.
ticularly
over
the
Congressional
pay
Salman Rushdie for writing ' The Satanic by the very nature of what we do we
raise issue, certainly has made Congress That's why it's fun, that's why it's inhave
to
be—as
some
sort
of
a
threat
to
Verses!'
teresting and that's what makes the fortheir influence," said Jerry Williams, a more aware and more sensitive of the
"You have aFirst Amendment right to
mat go!'
genre.
long-time talk show host at Boston's
editorialize but ... it was irresponsible
For more information, contact Jerry
But,
"that
awareness
is
not
positive,"
WRKO-AM.
editorializing," charged Quello. 'There's
Williams at 617-236-6800.
May
said.
"They
are
not
going
to
engage
Williams
also
is
president
of
the
Na
a little bit of abrogation of licensing

Talk Radio Influence Criticized

NO VENEER OR PLASTIC,
PLEASE.
rülriM
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ri
DIGITAL AUDIO

'VelAtt4
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...So why not get it first?
»
from

The "Vigilante" Multiband Limiter

Cutting Edge Technologies lets you capture the edge from

your competition with:
Increased competitive loudness

NY
\ No processing artifacts

b
„;Ajltil

No loss of mid-band and presence frequencies
\14.• Superior

Nothing but solid oak or solid walnut will do! 40- and
80-capacity lazy susan compact disc storage cabinets
in either solid oak or solid walnut.

loudness clipper circuitry, virtually distortion free

Don't get left behind.
Call to find out more about the "Vigilante" Multiband Limiter:

40- capacity (D) $ 79.95

(216) 241-EDGE

80- capacity (D) $99.95

FAX: ( 216) 621-2801

800-622-0022
ATLANTA
CHICAGO
DALLAS
LOS ANGELES
RICHMOND
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Digital Thermometer Design
by Thomas L. Vernon

Figure 1. No matter which type of sensor is
used, electronic thermometers rely on the temperature/voltage relationship for their operation.

Harrisburg PA As the dog days of
summer drag on, do you know how hot
it is at your station? Not what the
weather service 18 miles away says, but
right outside your studios?
Maybe the cost of buying acommercial digital thermometer gets you hot under the collar. Cool down—this month's
Station Sketches describes how digital
thermometers work and how you can
save dollars by making your own.

SKETCHES
Over the years, electronic thermometers have used several types of sensors.
Earlier types used athermistor, which is
nothing more than aresistor with anonlinear temperature/resistance relationship.
Others, like the early ESE types, used
four or five 1N914 diodes in series. Ordinary bipolar transistors can be used,
and in recent years several very accurate
temperature sensor ICs have become
available at reasonable prices.
Basic operating principles
Most electronic thermometers work on
pretty much the same principle, as illustrated in Figure 1. In the studio there's
abox with awell-regulated power supply and some sort of display device, be

DISPLAY

it apanel meter with the scale altered for
temp (in older types), or a31/2 digit LCD
display.
Usually the power supply has some
sort of calibration control to adjust the
voltage to the sensor. The control box is
connected to the remote sensor with
about 200 feet of two or four conductor
cable.
The temperature transducer itself is
mounted in asmall enclosure which allows free air circulation, but blocks outs
direct exposure to sunlight and the elements.
In operation the power supply carries
DC current through the cable to the sensor and is returned to the studio for
metering. The value of the return current
depends on surrounding air temperature. Usually the return line current is
amplified and used to shift the frequency of an oscillator, hence A-D conversion.
Finally, the BCD output drives the dig-

of Washington, Inc.
11721 15th Ave. N.E.
Seattle, WA 98125
Phone ( 206) 363-7730
FAX ( 206) 362-5560
John Schneider

B. RF Specialties of California

LEADERS IN RF SYSTEMS
FROM COAST TO COAST

C. RF Specialities of Missouri

D.

RF Specialities of Texas
P.O. Box 7630
Amarillo, TX 79114
Phone ( 806) 372-4518
FAX ( 806) 372-1833
Don Jones & Tim Hawks

E.

RF Specialties

F. RF Specialities of Florida

FOR ALL YOUR

SYSTEM DESIGN

RF NEEDS. CALL
THE SPECIALIST

COMPETETIVE

NEAR YOU

PRICING

P.O. Box 397

Niceville, FL 32578
Phone ( 904) 678-8943
FAX ( 904) 729-2744
Bill Turney
Each Office is Independently
Owned and Operated
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by Barry Mishkind

It's available mainly in the smaller markets, at new or struggling stations. It's
Tucson AZ It is hard to think of a also apath filled with problems.
broadcast professional who wouldn't like
You can calibrate your internal alarms
to own his or her own radio station.
to go off when the station owner asks,
In many cases, we look around astation and know we could run the facility
better and be more responsive to the
needs of the community (not to mention
having abetter sounding facility).
An added frustration is that stations
like that seem never to spend adollar on
the physical plant unless they are off the
air. Nonetheless, the manager's parking
space always seems to have anew luxury car in it. And the sales manager
doesn't do so badly, either!
"How would you like apiece of the action?"
Usually, what the station owner is
offering is stock in lieu of payment for
services. Sometimes you are asked for
cash, but usually it's away to avoid paying for construction or other extensive
So we dream about seeing our name work.
on the FCC Ownership Report forms.
The question is: How to get there? Truly tempting
Maybe by winning the state lottery,
It sounds good—alocked-in percentreceiving alarge inheritance or having age of profits from now on. What you
Michael Anthony of the famed The Mil- get, though, may have more sizzle than
lionaire TV show of the '60s visit us on substance.
behalf of his employer.
In fact, asking engineers about owner(Yes, there is also the FCC "lottery"
ship yields varying responses. Those
also known as "comparative hearings,"
who have no experience in ownership
but few of us have the requisite funding love the idea. Those who have been
to enter that club.)
there wouldn't touch it with the proverThere is actually one more alternative.
(continued on page 30)

What you get
. . . may have
more sizzle than
substance.

R.R. #2, Box 152H
Kearney, MO 64060
Phone ( 816) 635-5959
FAX ( 816) 635-4508
Chris Kreger

of Pennsylvania, Inc.
121 Conneaut Drive
Pittsburg, PA 15239
Phone (412) 733-1994
FAX (412) 327-9336
Tom Monahan

Placement is important
Where and how the outdoor sensor is
located has aprofound effect on the system's accuracy. Generally, the farther

Pitfalls
in
Owning
a
RF SPECIALTIES
Piece of the Action
GROUP

A. RF Specialities

3463 State Street, Suite 229
Santa Barbara, CA 93105
Phone ( 805) 682-9429
FAX (805) 682-4396
Sam Lane

A- D
CONVERTER

ital display. Some commercial devices
have added bells and whistles such as
separate displays for degrees Celsius and
Fahrenheit, provisions for driving slave
units and resolution two or three places
beyond the decimal point. The basic theory of operation remains the same, however.

from the studio or other buildings the
better. The idea is to locate the sensor in
areas of freely circulating air and to avoid
dead air pockets.
In the inner city where this is not possible, rooftop installations are the only
solution. Here it is important to locate
the sensor as high above the roof as possible and as far away as possible from exhaust fans and air conditioner ducts.
The only remaining caution is not to
mount a sensor near the tower base.
Even if it doesn't get destroyed by adirect lightning hit, the sensor can be
damaged by static currents.
When securing the cable run to the
studio, be sure to use black cable ties in(continued on page 33)
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ENGINEER

Designed. Then priced.
Not vice-versa.
ther manufacturers set price goals, then
commit their designers to create products to fit
the price. Worse still, their prices must leave room
for dealer profits.
Your station works as well as your consoles let it.
How do you know whether your consoles have been
built to aprice, or designed to perform? If they're
from Pacific Recorders, you have the assurance that
avery real difference in priorities is at work.

When they're finished, we price it.

A

nd since we don't build in adealer mark -up, our
customers always receive the best price on their
equipment. Our published end-user price would be
others' "confidential dealer cost". The "negotiation
discount" you'd properly expect from their dealers,
we invest in superior components.
So the next time you have the chance to order new
consoles, maybe you'd be better off to look beyond
the price tag and see the value of our approach.
Excellence first. All else second.

The difference:
[lease send me
ur design engineers are in the happy position
abrochure on:
of being encouraged to choose materials, comE Air consoles
El Production consoles
ponents, techniques and approaches as they see fit.
E Cart machines
Their objective is products with uniquely superior
E Dolby SR® for cart
attributes: Maximum headroom. Minimum noise and
E Everything PR&E offers
distortion. Total RF immunity. Tough, reliable housReturn this coupon to:
ings. Massive power supplies. Friendly control
Pacific Recorders &
panels.
Engineering Corporatio
2070 Las Palmas Drive
Carlsbad, CA 92009
[119) 438-3911
e1988 PR&E

NAME
STATION
ADDRESS

RW

PACIFIC RECORDERS
& ENGINEERING CORPORATION
The number one choice for
more # 1stations
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Sony Joins Recordable CD Team
by John Gatski
Tokyo JAPAN It isn't yet arecordable
CD for the consumer, but anew product
from Japan puts the industry one step
closer to that possibility.
Taiyo Yuden has announced that it will
use its record-once CD laser technology
in apartnership with Sony to produce
short-run compact discs for professional uses such as radio broadcasting and
recording studios.
The partnership, called START Lab
(Sony-Taiyo Yuden Advanced Recording
Technologies) will use a system that
would allow production of up to 10,000

duplicate CDs for specialty recordings
that broadcasters or studios may
require.
Taiyo Yuden, best known for its
"That's" audio tape, will produce the
discs, costing about $27-$30 each,
depending on length. Sony will
produce the recorders and the shortrun recordings will be done at the
START facility.
Demand for short run discs
"As the applications for compact discs
continue to grow and become more
tailored to individual demands, the need
for small- scale production of select discs

112
1CZI'Aim la

I=11 «

has arisen," aSony press release said of
the venture.
START plans to produce 3-inch and
5-inch discs that will contain sound and
information, such as read-only information discs for computers (CD-ROM).
Current CD players will be able to play
the discs, but the record-once system is
not aimed at the consumer market, according to the two companies.
Taiyo Yuden said last year it would not
offer consumer- recordable CDs until the
current copyright controversy over Digital Audio Tape (DAT) is settled.
Organizations representing recording
artists, such a.
sthe Record Industry As-

WORLD STANDARD
IN SOLID STATE
FM TRANSMITTERS
Solid state quality and efficiency. TTC's new FMS
Series FM Transmitters are available in 1kW. 2kW. 4kVV
and 8kW models. Broadband, efficient power amplifiers
are transparent to the high- spec TTC Exciter.
Redundant systems for high reliability. Individual
1000 Watt plug-in amplifiers provide extremely easy
service and maintenance. These transmitters remain on
the air automatically—even in the unlikely event of a
power amplifier failure. Exclusive "fail- on" control circuits
keep the transmitter operating should acontrol circuit fail.
World-acclaimed TTC Model X Exciter. The Model X
provides truly outstanding performance. with all distortions measuring . 01% or less and FM composite
signal-to-noise ratio an amazing 90dB down. Frequency
response is . 05dB from 20Hz to 100kHz for unparalleled
loudness and clarity
Made in U.S.A. For details on our full line of AM and
FM transmitters and translators. call TTC:
Television Technology Corporation. Phone:
(303) 665-8000 • FAX: ( 303) 673-9900

•100% solid state
•Very high efficiency

The Quality is TTC

• Fully automated control
• Superlative specifications
• Integral lightning protection
• Redundant power amplifiers
• Broadband—no tuning required
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sociation of America (RIAA) believe
recordable CDs pose more of acopyright
threat than DAT.
Despite START's professional direction, RIAA spokesperson Hilary Rosen
said recordable CDs and the recorders
will eventually filter down to the
consumer.
Consumer CD recording?
"We know its going to be aconsumer
product. It's just a question of when,"
Rosen said. "We will be watching and
hope they (audio manufacturers) will
talk with us before they go ahead with
it," Rosen said.
Rosen said recordable CDs for professional use is OK, but such asystem for
the consumer could result in widespread
piracy of copyrighted music of the
recording artist.
In arelated development, RIAA and
other organizations that oppose consumer DAT equipment with the ability
to record digital- to-digital (CD to DAT)
may soon hammer out a compromise
with manufacturers that is agreeable to
both sides, Rosen said.
Most companies have been reluctant
to heavily market such consumer DAT
machines in the US because of intense
opposition and afear of litigation over
the copyright controversy.
If companies and recording organizations agree to atechnical standard that
will preclude the potential to massproduce home DAT tapes, manufacturers could concentrate on marketing
consumer machines, according to industry sources.
For more information, contact Taiyo
Yuden at 03-833-3981 in Japan, Sony at
03-448-9841 in Japan or Hilary Rosen at
202-775-0101.

Multipath
Testing On
by Charles Taylor
Allentown PA General Motors, Ford
Motor Company, Delco Electronics and
other broadcast manufacturers have
joined forces with Harry Simons, CE of
WAEB AM and FM here, in aresearch
project that will explore ways to defeat
multipath interference.
The project's first phase, to be
launched at the end of July, will involve
taking measurements with spectrum
analyzers, chart recorders, distortion
analyzers, field intensity meters and
multipath analyzers in anumber of spots
in the WAEB listening area, which contains mountainous terrain and is considered among the worst multipath regions
nationwide.
Various adjustments then will be made
at the WAEB transmitter and the testing
process will be repeated. The results will
be fed into an on-board computer and
recorded on digital tape for later study.
"The aim of the research is to move
dealing with multipath from an art to a
science Simons said.
Better broadcast equipment
Ultimately, the information will be
shared with the FCC and the National
Radio Systems Committee—which conceived much of the test criteria—in hopes
of providing manufacturers with infor(continued on page 33)
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Collecting on Payment Owed
by John Cummuta
Downer's Grove IL I recently received avery kind letter from areader that included
some suggestions for future article topics.
One of the issues he thought
would be interesting to RW
readers is the task of trying to
get paid for work you've done
for aclient. Collections.
Well, because last month's
column finished ashort series
on direct marketing techniques
designed to get and keep
clients, Isuppose that it's anatural segue to move right into
getting them to pay you for your
work.

tions where you may have
trouble getting front money.
One is when you are just getting started, and you have no
track record to prove that you
are worth the money.
The other is when you are
dealing with large, bureaucratic
companies. In both cases you
should get awritten agreement,

and at least apurchase order—
also called a "PO!'
Should you be given a "P07
be sure to read the fine print,
because it sometimes includes
the terms of payment. You may
find that the purchase order
gives them the right to hold
payment until thirty days after
the completion of a project,

when you may be hoping to get
partial payments during the
course of the work.
Watch out for prospects who
agree too easily. If they engage
your services without discussing your rates or estimates for
the project, it could very well be
that they're not concerned
about the price, because they

21

have no intention of ever paying it.
If you get acommitment for
partial payments at certain progress points in aproject, make
sure that you and the client
agree, in writing, exactly what
those progress points are and
what evidence will prove their
arrival.
One good strategy for getting
your money promptly is to add
alittle incentive. I've found that
Ican get paid rather quickly if
(continued on page 35)

Dual Domain Audio Tësting
sue:*
_ •

-

Prevention is the best
medicine
The best way to handle acollection problem is to not have
one in the first place. It's simple.

ENGINEERING

MANAGER
Don't do business with dishonest people and get paid for
everything up front.
Ah, if it were only that easy.
But there are some things you
can do to avoid the worst kinds
of collection situations.
If the work you are going to
do for potential clients is extensive, it can be well worth your
while to check around with
likely suppliers and even Dunn
& Bradstreet to find out
whether they pay their bills.
Also take avisual inventory of
the general symbols of cash
flow at the station, such as fairly
modern office equipment and
studio equipment, decent furniture and reasonable quality employees.
The next step is to get it in
writing. Don't be put off by big
friendly smiles and lines like
"I've always just done business
with ahandshake!' If you hear
or see that kind of behavior, a
red alert should be flashing in
your brain.
No respectable business person disdains written agreements. Plus, asking for one
shows that you too are aprofessional, and you expect to do
business like one. Should you
ever have to seek judicial recourse to get your money, the
written agreement is your ammunition.

and
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There are two worlds.Of audio . . analog and digital. These_. di¡mains share many
basic attributes liiiskinI
7, it comes to audio testing, they'rilitigctly different.
tie.4
7
Until now custom
is needed to test digital audio devices in their own domain:
Now the System One Du.iliBeinain combines both analog and digital testigg capability in one unit.

ii,i,.ebv-- -

ANALOG audio testing with System One Dual
Domain is even more comprehensive than
before. Data acquired can be further
analyzed using the Digital Signal Processor,
which adds harmonic analysis, waveform
display and FFT spectrum analysis to the
already extensive list of System One's
capabilities. New version system software
supports color VGA graphics and on-screen
cursor function with numeric readouts.

DIGITAL audio testing directly in the digital
domain is available for the first time.
System One Dual Domain provides signal
generation, analysis and Input/Output
capability and also mirrors familiar analog
measurement techniques, now implemented
digitally. The multiple-DSP architecture
supports both AES/EBU serial and two-channel
parallel inputs and outputs at avariety of
sampling rates.

Integrated analog and digital domain audio testing... only from Audio Precision.

System One

Audio
recision
PO. Box 2209, Beaverton, OR 97075
503/627-0832 1-800/231-7350
FAX .503/641-8906, TELEX 283957 AUDIO UP

Get some money up front
Try to get at least a third of
your fee up front, a third on
completion and athird within
thirty days of completion. That
will work in most cases,
presuming that you know what
your fee will be. But in any case,
try to get at least a deposit on
the front end.
There are a couple of situa-

...:, -

INTERNATIONAL DISTRIBUTORS Austria, Eastern Europe: ELSINCO electron GmbH 222871751
Benelux: Trans European Music NV. Brussels 102 .: ,;, 5010 Canada: Glentromx Ltd
#416) 4758494 China, Mainland: I-larvae Scientific and Technology Company Ltd. Hong Kong 5-742983 Denmark: apt Electron* ApS 86-57 15 11
Flniand: Into OV 0 755 7711
France:
ETS Mesureur 11# 45 83 66 41
Germany, West: RTW GmbH 221709130 Hong Kong: TRP Consumer Electronics. Ltd 5-887 2008 Italy: Medea Sri 24453826
Japan: TOM Corporation 32790771
Korea: Myoung Corporation 784 9942 Mexico: VARI S A 250 7394 New Zealand: Audio 8 Video Wholesalers, Ltd 7173414 Norway: Lrdcorsux .
09i 19 03 - '
Portugal: Acutron ELA 251 40 87
Singapore a. Malaysia: TME Systems PTE Ltd 286 4608 Spain: Telco Ele, tron ,cs SA 231 7840 Sweden: Tal 8 Ton AB 31803620 Switzerland:
.7: SA (021.
06 06 Taiwan:

we,

Utz Technologies Ltd 703 6280
MI\

U.K.: SSE Marketing Ltd 13871262

Circle 23 On Reader Service Card

Get
the
carts
you can
count on... from a
source
you can
count
on!
aii
WARRANTY

WARRANTY
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IF SEAL
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REMOVED
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Demanding broadcasters around the world
count on Audiopak broaccast cartridges for
consistent response, dependable quality and
outstanding reliability. High-performance
tape formulations, superior coating processes
and rugged, " no- maintenance" casing designs have made Audiopak the international
standard. Why settle for other broadcast
cartridges? Getting "workhorse" A-2s, "stereo"
AA-3s or "digital- ready" AA-4s is as easy as
picking up your phone.

•
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CARTRIDGES

We have the full Audiopak line of broadcast cartridges in stock for immediate
delivery ct competitive prices.

ge

BROADCAST
CARTRIDGE ( 714) 898 7224
SERVICE

15131, Triton Lane, Suite 106,
Huntington Beach, CA 92649
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In Search of a More
Thorough Education
by Ty Ford
Baltimore MD In arecent Producer's
File (
24 May 1989) Ispoke about the
differing realities that exist between
academia and the real world as they relate to radio and audio production.
Isuggested the primary problem is
that some educators, especially those
who determine the media studies programs, are creating programs that don't
teach skills necessary for graduates to get
jobs.
The idea that college teachers who
"teach their students to think," because
teaching them "to do" would cause their
institute of higher learning to be considered merely a trade school, hit home
hard enough to get afew teachers to call
me.

MM

FILE

As Ihad expected, there are teachers
who would like to teach skills that would
help a graduate get a job. However,
many of them are bound by administrative policies as to what they teach, and
how.
The Roper study
Several years ago asurvey called The
Roper Study was commissioned by the
RTNDA (Radio-TV News Directors Association). Gary Hansen, of WKBN in
Youngstown, Ohio, was on acommittee
that oversaw the report.
According to Hansen, the study laid
out the argument made by the industry
that college graduates don't hit the workforce with the kinds of skills that can get
them hired.
Of the many solutions possible, putting more professionals on school accreditation panels, using student affiliates to attract more professionals to the
campus and the development of programs in which teachers are hired as
paid interns in the professional sector
made the most sense to me.
The problem with teacher/interns is
that many teachers feel their time is better spent cranking out words to be published in various journals. The bottom
line here is that school administrations
like to see their names in print. This
rather obvious marketing tactic is used
to attract attention and money to the institution.
John Phelan, marketing manager for
the Professional Products Division of
Shure Brothers, had an answer for the
concern that teachers who spend time as
paid interns would have less time for
writing and publishing papers.
In his experience, working with organizations such as the AES can improve
ateacher/intern's chances of getting published.
Where's the money?
Barry Sherman is head of the Telecommunications Department at the University of Georgia. His response to The
Roper Study quoted the 1986 Forbes Annual Survey of Corporate Contributions.

It showed only 25% of telecommunications companies (including common
carrier, telco, satellite, cable and broadcast) made contributions to higher education (according to a 1984 study).
While telecommunications were
ranked #Z petroleum and gas were #1
with 45.1%, chemicals #2 with 43.1%,
paper #3 with 34.6%, finance #4 with
30.3% and printing and publishing #5
with 28.3%.
But wait a minute! Publications by
companies like Shure Brothers, Tascam
and Fostex are testimony to the realization by the industry that more needs to
be done to educate the user.
The argument that much of this information is too product-specific—or not expressed in appropriate academic
fashion— smacks of snobbery. More to
the point, there are too many academic
bureaucrats following administration
guidelines that have more to do with
statistics than preparing students for a
career.
Education gets a break
Before I get accused of "academia
bashing;' it's only fair to mention that
colleges and universities have better
things to do with their dollars than to
run out and buy R-DAT machines for the
media studies labs.

some educators . . .
are creating programs
that don't teach skills
necessary for
graduates to get jobs.
In real life, schools don't expect every
student who takes a radio production
course to become aplatinum production
rat. As ateacher, if you can light up 10%
to 20% of aclass, you're doing well.
As a rule, that 10% to 20% already
have apassion for the subject. Some already have home studios, others are already working at the school station or in
local commercial radio. It's unfortunate,
but true, that some of these students
have more practical experience in some
areas than their teachers.
Louisa Nielsen, executive director of
the Broadcast Education Association
(BEA), believes that the industry and the
academy need to work more on working together.
She has found that professors who
move up the scale in appointments and
tenure seem to be those who work in a
friendly relationship with the industry.
According to Nielsen, "Those in industry who stay at the top are also working
with smart people in the academy.
"We can see the day where it will be
awin-win situation. We can see the day
when we will realize that we are allies
and not opponents."
Covering all bases
She also noted that there has been a
change toward the preference for multiskilled people. Just knowing how to do
one thing well is not enough. Tighter
(continued on page 31)

THIS
PRODUCTION
ASSISTANT
WILL NEVER ASK
FOR TIME OFE
Twenty-four hours aday, seven days a
week. That's the kind of dedicated service you
can expect from the new 3030 quarter inch
recorder from Tascam.
The 3030 is areal studio workaholic,
designed to do alittle of everything, and do
it well. At only $2,299,* one of the things it does
best is save your budget.
From its proprietary heads, offering
extended headroom and quieter recording, to its
built-in dbx type I
professional noise reduction,
the 3030 delivers sound you can count on, time
after time.
Whether you're fine-tuning for aparticular
kind of tape, or just matching previous recordings, you'll appreciate the 3030's choice of on-air
or production-quality tape speeds, and the
switchable print levels.
Split second cueing decisions are no problem, thanks to micro-touch pushbuttons, while
Auto Cue Mark, Duplesync, and Tape-Run-Time
counter simplify your spot production. Mic inputs
make direct voice-overs abreeze.
And with balanced and unbalanced
inputs/outputs, the rack-mountable 3030 slips
easily into any existing system.
Contact us or visit your Tascam dealer for
more information about the 3030. It turns out,
good help isn't hard to find after all.

TASCAM
*.e
or

C)1989 TEAC Amerir_a, Inc., 7733 Tele9raph Road, Montebello, CA 90640, 213(726-0303
'Manufacturers Suggested Retail Price
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Computer-Based Automation Memory
Here's another winner in RW's Great Idea
Contest. You too, can have your Great Idea
published and win a $50 certificate for adinner on us.
Send your Great Idea to: Radio World,
PO Box 1214, Falls Church, VA 22041.
Monthly winners also become eligible for a
grand prize at year's end.

the sometimes limited flexibility of these
machines.
At KSEC we have had an SMC DP-2
automation machine since the late '70s.
Figure 1.

ible computer with aserial RS-232 port.
The two-fold challenge was to build
the interface hardware to the automation
machine and then write the software to
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by Chuck Springer
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TO COMPUTER

202222

Lamar CO During the early days of
FM radio, many AM stations were adding sister FM stations to their operation. This had its advantages in flexibility of programming for a different audience and another source of income.
Also came the disadvantage of having
an air staff for the AM and the FM station. Many stations chose to automate
one of the two stations to limit expenditures in the staff budget.

GREAT
IDEA
Today automation has continued to
serve radio around the world for various
reasons. Automation machines have advanced along with the computer.
But some of us who have either inherited or purchased one of the older
models have had to try to work around

IL- 1

.12

4706

.p2.., cfr

220

it consists of the conventional 5V regulator and two zener diodes to obtain
—12 V and + 12 V for the MC1488. All
of this can be mounted into asmall case
with connectors installed.
If you are installing this on an SMC
DP-2 you will connect the automation
side of the circuit to the full duplex output connector, SO-7, with a9-pin connector.
The other side will connect to your
computer, typically using aDB-25 connector with pin 7ground. The MC1488
signal will go to pin 3and the MC1489's
signal will go to pin 2.

202222

Software considerations
If you happen to have an old TRS
model 4P around, you do not need to
write any software because Tandy
provided a communications program
with the 4P. Iused the 4P for three years
It has served us well and we have been
upload and download memory. The first before converting to the IBM format. Just
able to work around its limited program
was probably the easier to do.
follow the procedure in the TRS manual
memory and other out-of-date features.
The DP-2and many other automation
for uploading and downloading afile.
machines use a20 or 60 mA current loop
If, on the other hand, you are using
No memory backup
to input and output data from the autoan IBM compatible computer, you may
One hardware feature our automation
mation machine, so direct wiring from
need to write asmall program to do the
machine lacked was away to back up the
the computer's RS-232 was not possible.
work if you do not have acommunicamemory (there is an optional cassette
All that needed to be done was to
tions program.
loader for the machine but it was con- build asmall circuit like the one shown
For acopy of software for the device,
sidered too expensive at the time).
in Figure 1to convert the current loop
written in BASIC, send an IBMIlooked around the station to see if to the RS-232 signal.
formatted disk, with a self-addressed
there was anything just lying around
stamped envelope to: Chuck Springer,
that might do the job. In my quest I Circuit operation
1302 S. 12th, Lamar CO, 81052.
found an old seldom-used IBM compatOperation of this circuit is very simple.
The program seems to work well. It
Current from the DP-2's output port
does not have any frills, and is very
drives the LED in the optoisolator on
straightforward. You give it the band rate
and off. This signal is then buffered by
and whether you want to download or
the 2N2222 transistor.
upload, and it does the work.
The buffered signal is then amplified
When either uploading or downloadby the MC1488 to a + 12V and — 12 V siging automation memory, it seems best to
nal, which is the standard for any comwork in small chunks of the automation
puter's RS-232 serial port.
memory so error checking is easier. The
Going the other direction, the comDP-2manual has aprocedure for copyputer's RS-232 signal is converted toTTL
ing the memory to cassette; just follow
logic by the MC1489. This TTL signal is
that procedure to use the computer prothen buffered by the 2N2222 and congram.
trols the LED in the IL-1optoisolator.
The program and hardware will also
The transistor output goes to the auwork with many other automation systomation where the collector is given a tems that have the capacity to dump
positive voltage and the emitter
memory to cassette.
grounded to make asmall current amSo next time you have apower outage
plifier with the combined circuit.
and the backup battery is dead or you
The power supply is not shown since
have to shut the power off the unit to
service it, you will be assured that you
will not have to spend hours punching
Fidelipac, the inventor
•
all those numbers in again.
of the stereo cartridge,
refines technology
Chuck Springer is CE of KLMRwith the DYNAMAX Cobalt
AM/KSEC-FM, in Lamar, CO. He can be
Cartridge.
contacted at 719-336-2206.
O
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MC1489
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FROM COMPUTER

THE BIGGEST CHANGE
IN CARTS WE'VE EVER SEEN
...OR HEARD
.111M1.

Affordable
Lightning
Protection

DYNAMAX Cobalt outperforms all other broadcast tape cartridges in the following critical areas:
• Greater high frequency headroom

• Superior phase uniformity

• Longer service life

• Low flutter and distortion components

• Extended high frequency response

• Reduced head and capstan wear

DYNAMAX Cobalt

Charge dissipation with 1/8", type 304,
stainless steel rods ground to needle
sharpness. They won't bend from ice
and severe weather. They provide a
continuous low- resistance discharge
path for the static e!ectric charge on
tall structures.
Let us design your system at
no cost or obligation!

Write for Free Brochure.

From Fidelipac
For all Fidelipac products. contact
•
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C
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NATIONAL AUDIO
AMPEX

BOX

3657

GLENSTONE

518 ,

SPRINGFIELD.

COMPANY
MO

65608

rIII 883.5377

Corporation
P.O. Box 2548. Farmington, N.M. 87499
(505) 325-5336
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RON RADIO COMM Inc.

P.O. Box 201 Brightwaters, NY 11718
"Professional Broadcast Engineers"

Energy Onix FM Transmitters
from 100 Watts to 60 KW.
Call for Pricing Information...
•Proven Grounded Grid Design
•Solid State Exciter &
Independent IPA
•Solid State BYPASSIBLE
Controller
•America's only 7.5KW
transmitter ( Priced under
$ 25,000)
•Automatic Power Output
•Available in Single or 3 Phase
Leasing Thru Dacom Financial 1
Services
1 — 800 — 666 — 3525
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WE'VE MADE DEAD AIR
A DEAD ISSUE.
There are worse things in radio than dead air.
But not many.
And if your CD players aren't built to resist
tracking errors, you could find yourself listening to
some very embarrassing silence.
Not with the new CD-701 from Tascam. tts
unique disc clamping system is atechnological triumph that virtually eliminates disc vibration. So you
never hear the awful hush that means atracking
error has occurred.
What you do hear is the finest sounding CD
uret you can buy, with the same proprietary "ZD
Circuitry" praised by two of Japan's top audio magazines* for eliminating low-level digital distortion.
Then there the optional RC-701 Remote
Control with Auto Cue so you can cue to the
music instead of the track (for even less dead air).
Or you can add the Ram Buffer for true, instantaneous startup.
And with four times oversampling and
16-bit D/A converters in an extra-rugged chassis, the
CD-701 is superbly designed for the broadcast
environment.
Can aCD player really deliver this kind of performance, track after track, disc after disc? Only if
it's aTascam.
Contact us or visit your Tascam dealer for
more information about the CD-701. And take the
sounds of silence off your playlist.

TASCAM
IMP

TASCAM

MM

Il01.011

ION«

DDD

OW OM

©1989 TEAC America, Inc., 7733 Telegraph Road, Montebello, CA 90640, 213/726-0303.
*Radio Technology Component Grand Prix '88, CD Division, Stereo Sound Component of the Year (1988) & Best Buy (1988)
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as possible. And, we'll try to do it at acost
of less than $100 per output channel.

high turns ratios. The TL071 is an PET
input device, so it will pretty much
resemble agrid to the transformer. If the
A look inside
original used apush-pull arrangement,
The basic layout of almost all broadfloat the center tap.
cast boards is shown in Figure 1. Most
R4 is in the circuit to add afixed load
have three active stages, including the
to the transformer, and also to keep the
microphone preamplifier. In some cases,
preamplifier from oscillating if the transSparta for instance, the summing ampli- former is disconnected or unplugged.
by Bill Higgs
With mic-to-grid transformers, start
Figure 1.
with avalue of 470K and work down unLouisville KY Old consoles never die,
til you begin to see high-frequency rollit seems, they just lose their fidelity. Outoff. Early solid state gear usually looked
CHI
dated radio boards, like transmitters, are
at about 1K to 10K ohms.
rarely relegated to the scrap heap. They
Is it old-fashioned to use an input
SUMMING
LINI
AMP
generally find their way into the attic or
AMP
transformer at all, when differential ingarage, where they are given an occaputs are so common today? Probably,
CH2
sional salute during the annual cleanup.
but Ihave had nothing but trouble with
Nostalgia? Probably. But Isuspect that
differential inputs at mic level, particupart of our hesitancy to toss them out is
larly with high gains.
respect for awell-made piece of equipTransformers prevent ground loops,
ment. Venerable warriors with names
provide their own common-mode rejecCHIN)
like Gates, GE, RCA, and Western Election and provide free voltage gain. Older
tric were our partners in the exciting moTriad, UTC, and Stancor units will renments of radio in its prime.
der good service. They are also much
one board typically could handle two or fier and the line amplifier are on the
happier with RF.
more studios plus a disc transcription
same card, but they are actually two sep(remember these?).
arate blocks.
Analyzing the circuitry
The basic concepts designed into this
A single output channel is shown in
The circuit is fairly simple, and
equipment were sound, and still are. I Figure 1, but most consoles have at least
designed to deliver 12 dB gain plus the
know of acouple of old Gates yards and
two: program and audition (sometimes voltage gain of the transformer. The caEnough of this or we'll be getting the
Collins flat-panels still in daily on-air use.
called preview).
pacitor to ground may not be needed,
hankies out. These old warhorses were
The problem is in keeping them
These output channels are selected
depending on any DC input currents
built sturdily, and most have held up
sounding decent: tubes have aged and
through the keyswitch. Most also have
present.
well. Most consoles from the '50s and
are getting hard to find, resistors have
acue channel activated by the fader. If
'60s had real live step attenuators, fader changed in value, and electrolytics have
the console is stereo, double everything.
knobs the size of asteering wheel, VU
gone south. In short, the disco toy from
The audio is routed to the faders, the
meters big enough to see and enough
Radio Shack sounds better.
outputs of which are connected to the
switching to open a small telephone
In the next several columns, we'll look
mixing bus through isolation resistors at
company.
at the basic design of an audio board and
the keyswitches. The mixing bus is acRadio of this era required versatility;
ways of making its innards as up-to-date
tually a low impedance node, which
sums the audio currents.
The summing amp gets the levels back
up to — 10 dB or so, and makes up for
The output capacitor is there to keep
the losses in the isolation resistors. FiDC off the fader and thus to eliminate
nally, the line amplifier produces output clicks and pops when the key is turned
at + 8 dBm for driving the processing on and off. If your board has 600 ohm
chain or the transmitter.
faders add a 100 ohm resistor in series
Start your rebuild by stripping the conwith the output when using aTL071.
sole. Leave in place all input and output
In terms of gain, you are shooting for
wiring (including audio transformers),
the same level that the line inputs of the
but remove the active electronics.
console originally required, usually — 10
Save the manual! If possible, the condB to 0dB. If more gain is needed, infiguration will be kept as-is. If the equipcrease the value of R5. The max for this
ment is tube-type, look at it for one last circuit is about 20 dB.
bit of nostalgia, then toss it. Modern ICs
Use apower supply of ± 15 volts and
have it all over both tubes and discrete
you should have plenty of headroom.
transistors, so we'll use them.
Bypass the supply rails at the chip with
both 1idd and . 1pfd capacitors and keep
hat is it about the Signature Ill that keeps so many leading
Plan of attack
the wire lengths as short as possible.
station groups and consulting engineers coming back for
Begin with the microphone preampliCheck the preamp out with test headanother, and another, and...? Is it this console's unparalleled
fier. Figure 2 shows the circuit Ihave
phones and pat yourself on the back.
record of reliability and longevity? The LPB Signature Ill's easily
found most successful. The IC is either
Soon the old warrior will ride into batmaintained modular electronics? Its excellent RFI immunity? Or
an NE5534A or aTL071. If the console
tle again.
is it designed-for- radio features like the following:
was tube-type, the TL071 is a better
mi
•3 inputs per channel
choice due to the higher input imBill Higgs is on the engineering staff of
•Identical Program 1 and Program 2 output busses
pedance.
WHAS-TV, was CE for WXLN/WFIA and
The input transformer is the existing
•Remote starts on all channels ( except channel 1)
has also done station consulting work. He has
mic transformer. Most tube preamps had
•Mono/stereo input switch ( on stereo consoles)
aPhD. in Theology which helps explain his
an input impedance on the order of a patience with small market radio. He can be
•Components and connections clearly labeled for painless
megohm or so, so the transformers had
reached at 812-945-9414.
installation and easy maintenance

Giving Old Consoles
A New Lease on Life

BOTTOMUNE BROADCASTER

Chances are, it's all of the above. But whatever the reasons,
leading stations and engineers across the country demand
Signature Ill's "unstoppable" performance. In fact, they've
made it one of the most popular consoles ever built. If you've
been spending too much time inside your console lately,
contact your broadcast equipment dealer or call LPB for full
information and specifications at ( 215) 644-1123.
LPB Signature Ill audio consoles are available in 6,8,10 and 12 channel
and 6,8 and 10 channel mono configurations.

LPB®
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28 Bacton Hill Road • Frazer, Pennsylvania 19355
Tel: 215-644-1123 • Fax: 215-644-8651
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..Convenience.. Value
STA . 1

Electronic Transformer PAIR, 6a14-1.Unbal
conversion with adjustable gain OR loss
Low Noise Microphone Preamp

STIV1 - 1
STA • 3
STA • 5

6 Watt RMS Audio Power Amplifier

STP

Adjustable Audio Pad PAIR, Hi or Lo Z

-1

STD - 1

3 Watt RMS Audio Power Amplifier

150 or 600 Ohm Audio Divider- Combiner

mi

RADIO DESIGN LABS 18051 684-5415
IMBIMMIIII.11.111111111 1.111.11111..11.
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DBE- 1000 DYNAMIC BASEBAND ENHANCER
from SOMICH ENGINEERING
The DBE- 1000 Dynamic Baseband Enhancer is the product that resulted from Jim Somich's year spent as chief
engineer of Z100, number one CHR station in New York. New York has to be the most processing competitive
market among those rated. Even though processing at Z100 was heavier than ever, during Jim's tenure there
the station sounded better and louder.
The DBE- 1000 started as asimple clipper card which was inserted before the station's exciter. Jim then realized
what it could do for WHTZ's competitive position in the New York market. At that time he began development
of the product which has evolved into the DBE- 1000. The Dynamic Baseband Enhancer is now relied upon by
avery select group of broadcasters who know quality when they hear it.
The DBE- 1000 is not the product of alarge company, nor is it assembled in alarge factory. Somich Engineering
is asmall company that handcrafts each unit to the same exacting specifications. The DBE- 1000 was designed
and is built by working broadcast engineers.
The DBE- 1600 was designed for alimited fraternity of broadcast engineers, their station management and their
programming departments who desire not only to be the dominant signal in their market, but also to have the
best sounding station in their market.
CALL US FOR COMPLETE DETAILS

ATLANTA, GA
CHICAGO, IL
DALLAS, TX
LOS ANGELES. CA
RICHMOND, IN

800-622-0022

ALLIED

Broadcast Equipment
— A HARRIS COMPANY
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Transistors in Typical Usage
This is the eighth installment in a12-part
series called An Introduction to Active
Devices. Readers who have registered with
Northern Virginia Community College can
receive continuing education credits from the
college upon successful completion of an examination administered at the end of this series. To register, contact the Director of Continuing Education, Annadale Campus, 8333
Little River Turnpike, Annandale, VA 22003,
or call 703-323-3159. The fee for the course
is $20.
by Ed Montgomery
Part VIII of XII
Annadale VA Whether using abipolar or field effect transistor (FET), the primary use for the device is to control current flow or establish aprescribed voltage in a circuit.
A very small change in emitter-base

current can create asignificantly larger
change in emitter-collector current in a
bipolar transistor. A small change in gate
voltage can produce asignificant change
in source-drain current in a FET.
Figure 1illustrates family characteristic curves for abipolar transistor operating with the emitter grounded.
The emitter-base current is expressed
in microamps at the right of the graph.
Collector voltage is on the bottom and
collector current is on the left.
Note in this illustration that the transistor's collector voltage is set at 10 V. If
the emitter-base current is varied between 60 and 180 microamps (curves A
and B), the change in collector current
will be between 3.25 and 7.75 milliamps
(points D and E on the graph).
A 120 microamp change in the baseemitter current results in a4.5 milliamp
change in base-collector current.
This ratio of collector current to base

(
a),

current change is known as Beta
as
mentioned in aprevious lesson. Beta is
defined in Equation 1and illustrated with
the data expressed in this paragraph.
The current change at the collector is

When atransistor is used as aswitching device, such as in digital circuitry, it
is often operated in anon-linear manner
either in saturation or cut-off.
When the transistor is saturated, all
available current to the base-emitter
is often achieved by forward biasing
the base-emitter and the base-collector junction. To stop current flow, the
base current is stopped or cut off and

Figure 1.
BASE CURRENTS
IN MICROAMPERES
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37.5 times greater than the current in the
base. This is an illustration of how atransistor can amplify.
When the device is operated in amanner where the base current is constantly
changing it is said to be operating in a
linear manner. The base current variations are causing corresponding but
greater current variations at the collector.

The only way to upgrade your FM station
There is only one route to a complete FCC Class A FM upgrade. Continental. We
have all the equipment you need to completely modernize your station and increase
its ERR Just check the list:
• Transmitters
III Transmission line
• Antenna and tower

• Remote control
• Studio transmitter link
II Studio equipment

Continental offers both an 814C 3.8kW solid state and 815A single tube 5.0 kW FM
transmitter. Proven reliability and efficiency make our equipment the best available.
For the past forty years, Continental has been helping its customers get on the air.
All transmitters are covered by Continental's exclusive and standard two year
warranty.
So get on the right track in your station upgrade. Call Continental. It is the smart
thing to do.

varian@
continental electronics division
P.O. Box 270879 Dallas, Texas 75227
Telephone: 214-381-7161 FAX: 214-381-4949
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current flows.
Figure 2is an illustration of the family
of characteristic curves for afield effect
transistor ( FET). Note that the terminology on the X and Y axis reflect the drain
current and drain-to-source voltage. The
family of curves designated V„ indicate
the voltage between the gate and the
source.
no

Pinch-off voltage
It is often important to know what
level of V„ will stop all current flow
from the source to drain. This is known
as the pinch-off voltage designated V1,
or V, 0 .This voltage cuts off all current
flow in the device.
Using the FET family of curves is the
same as using the bipolar curves. If our
device is operating at 15 volts and V„
varies from — 3to — 2volts, there will be
a change of approximately 2.1 mA in
drain current.
When the FET is used to amplify signals its ratio of input to output signal is
important to know. This relationship is
the effect the gate-to-source voltage V„
has on the drain current I
D.It is known'
as transconductance (gm) and illustrated
in Equation 2.
The greater the change in 1,, resulting
from a change in V„, the higher the
gain or amplification 'of the FET. Transconductance "gm" is expressed in siemens or mhos.
Ed Montgomery currently is an electronics
teacher at Thomas A. Edison High School
in Fairfax County, VA. He has taught broadcast engineering at Northern Virginia Community College and worked as abroadcast engineer for several radio stations.

LPB introduces...

Citation II.

The brand new console with aten year track record.
C tart with one of the longest4.7 running success stories in
the radio console business: the
LPB Citation I. Then add the
combined wisdom of ten years
of user feedback and make that
"wish list" of features standard.
Now you've got the idea behind
LPB's new low profile Citation Il
console.

For flexibility, the ten- mixer
Citation Il features three inputs
per mixer with lock-out switching,
two stereo output busses, mixminus capability, mono mixdown
with independent VU, two user
configurable four position auxiliary selectors and programmable
monitor and cue muting for the
first five mixers.
For convenience, a digital clock
and a separate event/cumulative
timer are standard, and every
input has a remote start button
which fobows the input selected.

Not just a change for change's
sake, Citation Il represents the
"real world" of radio today. For
today's fast- paced air shifts, we
placed all essential controls —
and only the essential controls —
directly in front of the operator.
Lesser- used controls are logically
grouped together on the right.

For durability, Citation II's low
profile front panel is protected by
a tough Lexan overlay. And the
entire console is built for long life
and easy maintenance, in the LPB
tradition. Plus, it's value priced
in the LPB tradition as well.
Best of all, Citation II sounds
great, just like our legendary
Citation I.
Before you buy any studio console, talk to a LPB Citation user
(there are hundreds of them, so
finding one won't be hard.) Then
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call your LPB distributor and
check out our Citation II, the only
brand new console backed by
ten years of proven reliability and
performance.

LPB Citation it
•

•

C

1

CUE

ata

EOM

le!

CUE

LPB®

/11.11,

LPB, Inc.
28 Bacton Hill Road
Frazer, Pennsylvania 19355
Tel: 215-644-1123
Fax: 215-644-8651
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places for money to exit before
getting to stockholders.
For instance, stockholders
might find at the time of sale
that a station's debts might
Asked if he'd like to have a equal or exceed the selling
piece of a station, Richard price. Or, management fees
Haskey of Western Wireless have somehow dissipated gross
Works put it this way: 'There profits faster than a bleeder
seems to be something wrong resistor.
with the phone connection. I
Remember, those cars out on
thought you asked if I'd like to the lot did not simply appear
be an owner!"
out of thin air!
Haskey summed up his phiOther pitfalls
losophy. "Ithink nothing pays
Haskey noted that many your bills better than cash."
things can go wrong when one
Yes, there are those who fare
gets involved in ownership. He well. Sometimes an owner repointed out that there are many wards along time faithful em-

Station Ownership Perils
(continued from page 18)
bial ten-foot pole.
The course of wisdom is to
think long and hard before
committing to any equity arrangements with a station
owner.
Bill Croghan of KCEE/KWFM
explained a major pitfall that
catches those who have never
run abusiness before: "The difficulty with those who say 'If I
were running this station,
I'd ' is that they really don't

know the problems entailed in
actually running abusiness."
"The reality of finding the
money to pay bills and make
payroll is not quite as glamorous as one might think," Croghan said. "The choices that
have to be made on aregular
basis are just not fun."
Croghan also noted that most
stations offering deals are
usually struggling, if not plainly
unprofitable. "Ijust don't want
the headaches;' he said.

ployee. Or, more likely, it was
an investment by someone who
used his accountant and lawyer
well.
Ownership tips
If you are interested in following up opportunities in ownership, there are several key
points to remember.
First, regardless of any idealism we may have about it, radio
is abusiness. There are bills that
must be paid, as well as the
payroll and taxes.
That means that the majority
owner (your partner) will not
necessarily be as interested in
those public affairs ideas you
have until the station is quite
profitable; then they may say
there is no free time available to
do PA shows.
Also, kindly, honest-looking
faces do not necessarily verify
the personal character of your

Having a
clearly written
agreement is
essential to
success.

TRUTH...

OR
CONSEQUENCES.

If you haven't heard JBL's new generation of Studio Monitors,
you haven't heard the "truth" about your sound.
TRUTH: A lot of monitors "color" their
sound. They don't deliver truly flat
response. Their technology is full of
compromises. Their components are
from avariety of sources, and not
designed to precisely integrate with
each other.
CONSEQUENCES: Bad mixes. Re-mixes.
Having to "trash" an entire session. Or
worst of all, no mixes because clients
simply don't come back.

an extended high frequency response
that remains effortlessly smooth through
the critical 3,000 to 20,000 Hz range.
And even extends beyond audibility to
27 kHz, reducing phase shift within the
audible band for amore open and natural sound. The 4400 Series' incomparable high end clarity is the result of JBL's
use of pure titanium for its unique
ribbed-dome tweeter and diamond
surround, capable of withstanding forces
surpassing aphenomenal 1000 G's.

TRUTH: JBL eliminates these consequences by achieving anew "truth"
in sound: JBL's remarkable new 4400
Series. The design, size, and materials
have been specifically tailored to each
monitor's function. For example, the
2-way 4406 6" Monitor is ideally
designed for console or close-in listening.
While the 2-way 8" 4408 is ideal for
broadcast applications. The 3-way 10"
4410 Monitor captures maximum spatial
detail at greater listening distances. And
the 3-way 12" 4412 Monitor is mounted
with atight-duster arrangement for
close-in monitoring.
CONSEQUENCES: "Universal" monitors,
those not specifically designed for a
precise application or environment,
invariably compromise technology, with
inferior sound the result.

CONSEQUENCES: When pushed hard,
most tweeters simply fail. Transient
detail blurs, and the material itself
deforms and breaks down. Other materials can't take the stress, and crack under
pressure.

TRUTH: JBL's 4400 Series Studio Monitors achieve anew "truth" in sound with

TRUTH: The Frequency Dividing Network in each 4400 Series monitor allows
optimum transitions between drivers in
both amplitude and phase. The precisely
calibrated reference controls let you
adjust for personal preferences, room
variations, and specific equalization.
CONSEQUENCES: When the interaction
between drivers is not carefully orchestrated, the results can be edgy, indistinctive, or simply " false" sound.
TRUTH: All 4400 Studio Monitors feature JBL's exclusive Symmetrical Field
Geometry magnetic structure, which
dramatically reduces second harmonic
Cirde 17 On Reader Service Card

distortion, and is key in producing the
4400's deep, powerful, clean bass.
CONSEQUENCES: Conventional magnetic structures utilize non-symmetrical
magnetic fields, which add significantly
to distortion due to anonlinear pull on
the voice coil.
TRUTH: 4400 Series monitors also
feature special low diffraction grill frame
designs, which reduce time delay distortion. Extra-large voice coils and ultrarigid cast frames result in both
mechanical and thermal stability under
heavy professional use.
CONSEQUENCES: For reasons of economics, monitors will often use stamped
rather than cast frames. resulting in both
mechanical distortion and power compression.
TRUTH: The JBL 4400 Studio Monitor
Series captures the full dynamic range,
extended high frequency, and precise
character of your sound as no other
monitors in the business. Experience the
4400 Series Studio Monitors at your JBL
dealer's today.
CONSEQUENCES: You'll never know
the "truth" until you do.

UBL

1BL Professional
8500 Balboa Boulevard
Northridge, CA 91329

partners. Look carefully for
"cooked" books and "strange"
looking expenditures. Did the
sales manager really need three
weeks in Hawaii to meet with
an ad agency?
Know the station policies before investing. Having aclearly
written agreement is essential to
success.
Tough purchasing choices
Since the heaviest capital expenses usually involve the engineering department, there are
often tough choices that need to
be made regarding equipment
purchases. You must be ready
for anumber of different arguments for delaying various expenditures.
"Well, if you want to see a
profit this quarter, you'll have
put off the new cart machines
until September," is one form of
pressure. Another is, "Are you
sure you can't rebuild that one
more time?"
While we do answer those
kinds of questions every day, it
does take alot of fun out of our
investment when it becomes an
added burden to our basic job.
Of course, there are still other
things to consider, but that's
what those lawyers and accountants are for!
Nevertheless, if your dream is
to own aradio station, or part
thereof, by all means go for it.
There is nothing more stimulating than an investment in an industry you love. Just keep your
eyes open and avoid the pitfalls.
Barry Mishkind, aka RW's
"Eclectic Engineer," is aconsultant
and contract engineer in Tucson.
He can be reached at 602-296-379Z
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the same video tapes with an eight page
study guide for $59.95 per tape.
Tom Lubin's on-camera work, the
graphics and visual examples work together in avery natural and understandup with abetter idea. It's aseries of three able way. For more information call Andy
video tapes: "Shaping Your Sound with Romanoff at 800-777-1576.
Microphones," "Shaping Your Sound
For $2.50, Shure Brothers' "Guide To
with Reverb & Delay" and "Shaping Your Better Audio" booklet takes an even more
Sound with Equalizers and Gates." The basic look microphones and mixers in
lessons are well thought out and do an only 25 pages.
excellent job in explaining the technology
On the other end of the spectrum
and its uses.
is John Watkinson's ' The Art of Digital
The Professional Edition for schools,
Audio!' As the jacket states, this is
libraries, non-profit off-air showing three books in one. First is an introduc(including closed-circuit school broad- tion defining basic concepts and termicast), comes with a 40 page work nology. Second is a theory book that
book with exercises to help you learn builds on the introduction to deal with
the skills covered in the video, at a more advanced topics. Third is arefercost of $119.
ence book showing how the theory is
The Individual Study Edition features put into practice.

Seeking Education
(continued from page 23)
budgets are forcing people to wear more
than one hat.
According to Nielsen, now 38, "We are
in a new era. The corner was turned
when my generation became teachers.
We are more involved with social and institution change. Most of us have abalance of experience and education. Being
in 'the heart of the beast' is the thing to
do ... knowing that you have to do
everything."
One fact mentioned by Nielsen, perhaps the most important of all, is often
overlooked because of its simplicity. "You
have to be alearner in order to succeed.
Students have to be taught this by examples set by their teachers."
The well-developed ability to continue learning throughout your career
means that you will not "dead-end"
yourself by refusing to accept new
technology. Those who are intimidated
by new and changing technology to the
point that they reject it deserve to get
eaten alive.
ISO education
Finding the right teachers and schools
is equally important. If you're going the
college or university route, Nielsen suggests you contact the chairman of the appropriate department. Find out what
careers their curriculum offers. According to Nielsen, if you can't get the right
answers from the chairman, aprofessor
or the chairman's executive assistant, it's
a good indication that this is not the
school for you.
Nielsen believes in the benefits of both
faculty and student internships. Unfortunately, most broadcast facilities claim
to have no money and little time for interns to "shadow" their workers.
Attempts in other areas of study have
found that faculty internships work better than student internships, with two
benefits. First, the teacher becomes
directly involved with the business community. Second, this method is more efficient because the teacher then communicates the knowledge to the whole
class. Who foots the bill?
A possible solution would be internships underwritten by stations, manufacturers and the schools. If all parties
chipped in to fund afaculty internship
for athree-month summer period, the
amount paid would be somewhere near
the figure the teacher would be able to
get teaching a lighter summer course
load.
In addition to learning more about
what each company had to offer, the
teacher/intern would also get afirst-hand
look at what products worked best in real
applications. This, in turn, would provide
the manufacturers with additional input
to help them make better decisions about
their products and features.
Do it yourself
If the thought of going back to school
turns you off, but the idea of learning
more turns you on, use the Do It Yourself method.
Textbooks aren't always the best source
of knowledge when you're trying to learn
about sound. This is especially true when
you're dealing with equalizers, compressors, gates, expanders, reverbs and delays.
First Light Video Publishing has come

This is one of the more serious digital
books I've come across. It covers the stuff
that design engineers chatter about during coffee breaks. It would be easier for
me to eat an elephant than to make my
way through this book.
Teac has aseries of good books about
basic multitrack recording. Fostex has
good primer on synchronizers. A lot of
this material is out there just waiting to
be picked up and read. My advice? Get
off your butt and DO IT!
Again, if you know of any really good
schools for radio/audio/production,
please give me acall. Iwould like to develop alist of colleges and trade schools
which come with recommendations.
II
Ty Ford, audio production consultant and
voice talent can be reached at 301-889-6201
or by MCI mail #347-6635.

Quality
The world's finest modular studio furniture.

The Express Group offers several lines of affordable, high-quality,
modular studio furniture. In addition, we specialize in fine,
custom-designed furniture for any special application.
Quality. In the long run it's the only true bargain.

The Express Group • 3518 3rd Ave., San Diego, CA 92103
Call or write for our free color brochure ( 619) 298-2834
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A station having arelatively weak signal,
usually transmitting from adistant facility, is the victim.
Signals from the co-located transmitters will mix within the receiver to produce new products within the FM band.
Two frequencies combine in a 2A — B
manner and three stations can combine
according to the relation A + B— C.

Receiver-Induced Interference
by Steve Crowley
Washington DC FM interference is
generally caused by factors external to
the transmitting and receiving equipment. It may be from other stations, or
from the same station if multipath
propagation is bad enough.
Ultimately, though, the desired and
undesired signals combine in the receiver and if that signal ratio is not great
enough, the listener will experience interference.
Not only can interference occur due to
undesired signals from co-channel or adjacent channel stations, it can also occur

when stations separated in frequency by
the receiver's intermediate frequency (IF)
serve common areas with high signal
strength.
Receiver-induced effects
IF interference has been well
documented and is taken into account in
the FCC's separation requirements.
Blanketing interference, due to over
loading of the receiver front-end by signals of high field strength, is also dealt
with in the FCC Rules.
Less well understood is the phenomenon of receiver-induced third-order intermodulation effects (RITOIE). It is not

IN

taken into account in the allocations
process, but must be considered when
planning anew station, or modifying an
existing one.
Equation 1
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If it isn't, the new facility may either
be subject to interference, or may cause
interference, forcing it to reduce power.
RI'POIE typically occurs in the vicinity
of co-located transmitters, or between
transmitters located amile or two apart.
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As an example, suppose two colocated transmitters are transmitting 92.3
MHz and 96.3 MHz, respectively. The
resultant third-order products are 88.3
MHz and 100.3 MHz.
If the co-located transmitters produce
sufficiently high signal strength, interference will occur to stations on those product frequencies.
Why does this interference occur in a
properly functioning receiver? It's because of the non-linear behavior of the
receiver's mixer stage.
A basic network expression
Any electrical network can be characterized by the series expression shown
in Figure 1. Here the E terms represent
the input and output voltages and the
A terms represent constants.

SIGNAL
PROCESSING

CONSULTANTS
CORNER

Orban's new digitally-controlled 787A Programmable Mic Processor.: integrates an
unprecedented combination of vital signal processing functions into one powerful,
compact package. It delivers fully programmable mic- or line-level processing with
access to 99 memory registers through MIDI or RS-232 interfaces, or a consolemounted remote control. All you do is add the talent.
The 787A offers a space-saving, elegant solution to many annoying problems (voice or
instrumental deficiencies, poor room acoustics, noise, sibilance, wandering levels) in multitrack and MIDI recording studios, commerical production, video post, audio-for-video,
and film scoring facilities. The 787A increases production efficiency through consistently
repeatable processing. Less time need be spent tweaking separate processors, so more
attention can be devoted to capturing top creative performances as they happen.
The 787A is complete audio processing arsenal in a box—aflexible parametric EQ, a
smooth compressor, noise and compressor gates, and a handy de-esser. The 787A
can be operated in mono or dual-channel/stereo (with the addition of asecondchannel slave). An optional Jensen transformer mic preamp with 48V phantom power
adds further flexibility.
Orban's 787A Programmable Mic Processor will help
you remember tomorrow the way your talent sounded
yesterday.

Orban adivision of AKG Acoustics, Inc.,
645 Bryant Street,
San Francisco, CA 94107 USA
(415) 957-1067 Telex: 17-1480
FAX: (415) 957-1070

otbon
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The first term of the series, aconstant,
can be likened to abias condition. The
next term is first-order, or linear—the
output resembles the input, scaled by
the constant. We would like nothing but
this term in alinear amplifier.
Next is the second-order, or quadratic
term. This term characterizes desirable
mixer behavior. The FM signal is mixed
with the receiver's local oscillator.
The resultant output contains replicas
of the original two frequencies, second
harmonics of those frequencies and sum
and difference frequencies. Because of
the frequency selectivity of the IF amplifier stage following the mixer, the difference frequency is passed and later detected.
Fly in the ointment
The next term—the third-order, or
cubed term—causes our problem. It's a
by-product of the non-linear mixer
characteristic that produces the desirable second-order term, so we can't get rid
of it.
If we put asingle frequency into the
third-order term, we get the original frequency and athird harmonic. Applying
two FM signals results in the intermodulation terms 2A + Band 2A — B. The term
2A+B falls well outside the receiver passband.
The term 2A — B is the most common
form of RITOIE, though, as mentioned
above, the A + B— C combination can also
occur.
Because the third-order products may
be close to the desired frequency, they
cannot be filtered out after the mixer.
Filtering at the receiver front-end may reduce the amplitude of the signals causing RITOIE but, in practical terms, sufficient filtering when the interfering station is close in frequency to the desired
is not possible.
(continued on page 35)
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Thermometer Design
(continued from page 18)
stead of white. White ties are not
designed for outdoor use and will deteriorate in about ayear due to the sun's
ultraviolet rays.
Like every other piece of equipment in
the station, digital thermometers are
prone to RF interference. In most cases,
the usual array of ceramic disc caps and
ferrite beads will solve the problem. In
extreme cases htswever, it may be necessary to replace the standard unshielded
cable with the shielded variety, and
make agood connection from the shield
to station ground.
Calibrating the thermometer
Now that you've got the beast installed, all that's left is calibration. For
this you'll need amercury thermometer;
alchohol thermometers are simply not
accurate enough.
To calibrate the low end, immerse the
sensor in ice water and set the low cal
trimpot for 32°, or 0° if you're on the Celsius scale. The high end is set with the
probe in boiling water.
Sometimes it's difficult to get boiling
water at the remote site. If you're far
from an AC outlet, acoffee can filled
with water, heated by ablowtorch, will
do the trick nicely.
Of course there's no guarantee that the
sensor will be perfectly linear for all
points between 32° and 212° Fahrenheit.
That's where the mercury thermometer
comes in handy. Immerse both units in
water of varying temperature and note
any discrepancies.
Remember that mercury thermometers are much slower to respond to
changes in temperature than their electronic counterparts, so wait a few
minutes before taking readings. If your
temperature sensor is mounted on a
large Weather Service-type enclosure
with other instruments, you may want
to permanently mount the mercury ther-

America's
Full- Time
Broadcast
Supplier

mometer there as well.
A more thorough method of calibrating these devices involves the use of an
accurate DVM. Some manufacturers will
provide atemperature/voltage calibration
chart you'll also need, unless the unit is
new and you can make up your own.
Start by connecting the DVM to the return line from the sensor. Note the voltage reading and temperature display.
They should match the values on the calibration chart. If you don't have achart,
keep alog of the readings.
Temperature changes can be simulated
by varying the voltage going to the sensor from the power supply. At each degree change you make in temperature,
note the DVM reading of return voltage.
Severe non-linearities point to abad
sensor and/or corroded connections.
This is acommon problem if you are located near the ocean.
Roll your own
If commercially available units are beyond your reach, you can build your
own digital thermometer accurate to 10.5
C for about $25 worth of parts from DigiKey or Jameco. Such adevice is shown
in Figure 2.
This one was derived from a DatelIntersil data sheet, but similar devices
are available from Analog Devices, Analogic, API Instruments and a host of
others.
Data sheets from these companies are
just aphone call or letter away and they
usually have interesting application
notes as well. With alittle ingenuity and
afew more parts, you can build athermometer with all the extra features of the
commercial devices at afraction of the
cost.
a a mu
Tom Vernon, aregular RW columnist, divides his time among broadcast consulting,
computers and instructional technology. He
can be reached at 717-249-1230.

program that into their multipath simulator at Delco and this is the model
they'll be using in development of their
new radio," Simons said.
Mobile test laboratory
Also assisting with the project are
Delco Electronics, which will provide a
mobile test laboratory; and Ford Audio,
which will furnish radio receivers for
field research and engineers. Electronics
Research and Continental Electronics
will also contribute equipment and technical assistance.
D&R Communications will provide
tower-related services such as removal
and reinstallation of the WAEB-FM antenna from its tower in Slatington, PA.
Schober will serve as technical consultant.
Within the six months of tests, WAEB,
aCHR-formatted FM, will be taken off
the air atotal of about 25 hours, which
presents an interesting dilemma.
"I haven't figured out how we're going
to explain this to listeners yet," Simons
said. "Ithink we're going to have to
make some sort of publicity campaign
out of the fact that we're conducting
these tests."
For more information, contact Simons
at 215-434-4424.

6:00-6:00
Pacific

7:00-7:00
Mountain

8:00-8:00
Central

9:00-9:00
Eastern

When BSW was founded in 1973, our goal was to
establish asingle source supply house to serve the
needs of America's broadcast professionals.
Regional offices solved the problem of time zone but
orhy served to delay delivery of equipment critical to
astation's operation.
So we decided to work overtime every day of the
week. 12 hours aday, there is aqualified sales
engineer on duty who knows your business and
your needs. And there's only one number you need
to know — toll free across America. BSW's
commitment to service is why we're America's fulltime broadcast supplier.

WAEB to Test Multipath
(continued from page 20)
mation to build better receivers, transmitters and other equipment, Simons
said.
Also, "the NRSC would be able to put
together a paper that could be distributed to GMs and CEs of radio stations showing how to deal with
parameters in aspecific way and expect
these kind of results," he added.
The results also will provide FM
broadcasters with information to reduce
multipath interference at the point of
transmission, Simons said.
The idea for the research project was
spurred during ameeting of the NRSC
FM subcommittee in which Ted Schober,
anationally known expert on multipath
and broadcast consulting engineer at
Radiotechniques Engineering Corp.,
spoke on the topic.
"I had made acouple of suggestions
at the meeting about things that could
be done in relation to research," Simons
said, "and General Motors called me a
week later and said they liked the ideas
and wanted to know if we could get together and perform some tests."
The company's interest, he said, will
help GM develop anew circuitry for FM
receivers: "They're going to take the
characterization of multipath here and
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BROADCAST

SUPPLY

WEST

1-800-426-8434
%r

ORDERS • INFORMATION • SPECIFICATIONS
BSW • 7012 27th Street W • Tacoma, WA 98466 • FAX 206-565-8114
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ALLIED

THE Automation Company

No matter what your automation requirement might be, the professionals at Allied Broadcast Systems have the answers. Allied
has the unique distinction of representing the leading automation manufacturers and the ability to engineer asystem to meet almost
any programming need. What's more, we offer on-site installation supervision and training, if desired.
In addition, we have the facilities to custom build systems using any mixture of source machines and interfaces to utilize your
existing compatible-source equipment.
Those stations wishing to upgrade outmoded controllers can now turn to Allied Broadcast Systems. We'll be happy to give you
a quotation for upgrading your present system to a state-of-the-art programming tool.
If you're thinking of expanding, check our pricing for additional source machines and required interfaces.

46\

Ole

1•9-""

.. \

•

°

,•••••r— ;

_

IMO 77 ••- - — 1711711777.•
ON I •--qqfrtiq
MN 1
—
FOI7 bob
*I q 1111.1..171WO77•77
• 1..0 limbo 1171.7
WO- — a.
— Ormt IWO re

Cy, • Ç. WI. en 77w0
Col • Moo ma
MOO..

gg

1=1,

gg

Malt

n.

,
,roket

Nrolft

CIO I• SW .717...7.7•77.7te
Ori I Owe
Off CO MO

OM nil

ALLIED ENGINEERED SYSTEMS
offer the most versatility in operational packages. We have access to all
of the leading products. These various
components combined with our engineered systems abilities permit us to
build asystem which is customized to
your specific format and the tiniest
desired detail. One-brand systems cannot begin to offer the flexibility and
cost savings presented by our unbiased
approach.

1GM is a registered trademark of IGM Communications

We Are The Broadcast Automation Professionals!!

ALLIED

Call us with your problem

Broadcast Systems

409-846-8244

— A HARRIS COMPANY

P.O. BOX 4551 • BRYAN, TX 77805
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We have an automatic solution
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day of your time.
In the final analysis, you will need to
determine for yourself whether aparticular amount owed to you is worth the
if you do make this threat, be sure that investment necessary to retrieve it.
you don't back down. If you don't get
The best place to avoid a collection
paid at this stage, turn the claim over to problem when the job's done is to make
acollection agency or alawyer.
the right decisions before the work
You definitely want the reputation of starts. Get the terms of your arrangebeing hardnosed about getting your ment in writing and try to get asubstanmoney. Getting served with anotice that tial portion of the money up front. These
you are bringing suit against them will are two good insurance policies that
usually be enough to break the money things will work out just fine in the end.
loose from the most stingy clients; but
And when you've done agood job for
if they still refuse, you may find that they aclient, don't be shy to ask for payment,
are not unwilling to pay but rather una- because it's your money they're holding.
ble to pay.
u. .
In this case, you are probably better off
John Cummuta is president of Advanced
working out asettlement with them than Marketing Concepts, Inc., a broadcast
pursuing the case legally. If you do go management and marketing consulting firm,
to court, it could cost you several hun- and a regular RW columnist. He can be
dred dollars in legal fees plus at least a reached at 312-969-4400.

Basic Ideas for Debt Collection
(continued from page 21)

Ioffer adiscount for rapid payment. A
typical amount is atwo percent discount
if the bill is paid within ten days, as opposed to the standard thirty days.
You can be even more creative than
that. You might offer afive or ten percent discount for half up front, half on
completion. Use whatever works for
your cash flow, but make it feel good for
the client too.
The collection process
When collecting for your services, the
first step you must take is to present the
client with aclear and complete bill. Include as much detail as practical, because astandard excuse is that, "Idon't
know what I'm paying for here." Make
sure the invoice or bill includes adue
date.
At monthly intervals after the original
bill, you send statements that list all outstanding invoices or due payments from
the client. If you have an ongoing, multiproject relationship with the client, this
is aconvenient way to see where they
stand with you each month.
Once agiven payment is overdue, it
is time for acourteous letter, using diplomatic language, but plainly asking for
the payment. It's agood idea to include
acopy of the original invoice, so they
can't claim they never saw it.
Once abill reaches sixty to ninety days
past due, it's time for amore insistent,
less diplomatic letter. Again, include a
copy of the original invoice and acopy
of the original agreement that the client
signed. This lets them know that you

have them locked in, from alegal perspective.
The next step is aphone call. Here's
where you'll wish you had acousin who
broke people's legs for aliving. However,
although you're at the point of wanting
to resort to threats of physical violence
and arson, resist the temptation—
everything you say can and will be used
against you in acourt of law.
Don't be put off by areceptionist or
other screen. Get through to the actual
culprit.
When all else fails
Finally, you may have to tell the client
plainly that you have no recourse but to
take legal action. Just keep in mind that

Receiver-Induced Third-Order Effects
32)
The network equation continues with
afourth order term, afifth order term,
and so on. Fortunately, these terms are
not significant contributors to
interference—at least in FM broadcasting.
The first step in identifying apotential RITOIE problem is to use the 2A — B
and A+B—C equations to see if there are
any frequency combinations of concern.
Remember, you want to know if you will
cause as well as receive interference.
Examining the potential frequency
combinations is anatural for the computer, and several public domain computer programs are available. If there are
no co-channel or adjacent-channel "hits"
(continued from page

(adjacent channel hits being less of a the co-located stations to operate at halfproblem), you should be OK.
power to reduce the interference. Now
Finding out that theoretical hits exist all are moving and co-locating with the
is useful information, but that doesn't affected stations in order to operate at
necessarily mean there will be interfer- full power.
ence. A more complicated problem is to
RITOIE is not taken into account in the
relate the field strengths of all stations FM allocations scheme. The FCC recogin the equation to the potential for inter- nizes the problem, though, and on the
ference. This is possible by taking into current FCC Form 301 the applicant is
account typical characteristics of receiver held responsible for evaluating the
antennas, pre-selectors and mixers.
RITOIE, and for correcting it when it occurs. Exactly what form this evaluation
A lengthy history
takes is left to the applicant.
RITOIE has been extensively studied
Steve Crowley is an engineer with the
and documented. In Minneapolis, when
five Class C stations co-located down- Washington, DC-based firm of du Treil, Luntown, distant stations suffered interfer- din & Rackley. He can be reached at 202ence. Since 1979, the FCC has required 223-6700.
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This little gray box is about to have abig effect on the way you
test your audio equipment.
No longer will you have to bother with individual tones to set
proper audio levels. With Delta's SNG-1 Stereo Noise Generator
you can make avariety of tests with true stereo noise, all at the flip
of aswitch.
You'll get amuch more realistic view of what your equipment
is doing. Whether you prefer white, pink, or USASI noise spectra,
the SNG-1 provides it, in both continuous and pulsed output modes.
Say goodbye to hit or miss processor adjustments using varying
program material. The award-winning SNG-1 spans the entire frequency
range, so you'll cover the highs, the lows, and everything in between.
The external gate input permits an infinite variety of pulse
shapes and durations so you can test your equipment to the absolute

fullest. For standalone convenience simply switch to the internal
pulse mode.
With the SNG-1 you'll always get an accurate and repeatable
standard to base your measurements on. And for only $495, there's
no bigger value.
To discover how the Little Noisemaker can help you in abig
way, call or write today. And be sure to ask for your free copy of
Delta's Noise Primer, "Employ Some Noise." Delta Electronics, Inc.,
5730 General Washington
Drive, P.O. Box 11268,
The Above Standard
Alexandria, VA 22312.
Industry Standard.
Phone: ( 703) 354-3350,
FAX: ( 703) 354-0216,
Telex: 90-1963.
01989 Delta Electronics, Inc.
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Five C-notes. Five C-spots. Half aG.
We're talking 500 bucks that stays in your pocket when
you buy aRevox C270 2-channel or C270 Time Code
machine at our new price points.
And we're not just talking tough on price, either. We're
talking about one tough machine. A Studer Revox recorder.
They don't come any tougher—with a1-year warranty on
parts and labor, and alist of features long as your ann...plus two
you can't buy anywhere else, at any price: Studer Revox quality,
and Studer Revox service and technical support.
You don't believe us? Just ask your Dealer for the lowdown.
You do. you save $500 Big Ones. You don't, you won't.
Simple as that. OK?

Revox C270 1/4" 2-channel Recorder
Dolby HX® Pro and proprietary phase compensated audio
electronics, seamless and gapless punch-in and punch-out,
integral scrape-flutter filter in the head assembly, constant
tension servo-controlled editing, ...all standard (and more) on
the C270, and every machine in the C270 line.
New price: under $3.500.

1,7 Tar(

tip
o

Revox C270 TC 2-channel Recorder
•

STUDER REVOX
Studer Revox America, Inc. • 1425 Elm Hill Pike Nashville, TN • 37210 (615) 254-5651
New York (212) 255-4462 • Los Angeles (818) 780-4234
Studer Revox Ltd., Toronto (416) 423-2831

Call us direct, or call your Studer Revox Professional Products Dealer for
information about the complete line of Studer Revox Professional Products.
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All of the features above, plus SMPTE Center-track Time Code.
Designed to put time code capability within reach of any post
production studio. New price: under $6,000.
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Fast Track Studios: Relocating
WABC, WPU in the Big Apple
by Dee McVicker
Part Iof II
Tempe AZ With astaggering 60 miles
of wire and cable to lay new groundwork, Cap Cities/ABC uprooted aradio
institution: the Big Apple's WABC-AM
and WPLJ-FM. The stations were moved
from their high-rise complex on the Avenue of the Americas, bringing with
them only their call letters, personnel
and afew incidentals.
They were in a hurry to leave. The
eight-month gestation of a totally new
WABC-AM and WPLJ-FM took on Mach
speed as the group scrambled to get out
from a25-story building they had once
owned but now needed to relinquish to
new leasers.

FACILITIES SHOWCASE
The lease settlement could be days
away, or months, and ABC Director of
Engineering Al Resnick was confronted
with the reality of what most engineers
only dream of doing: designing and
building an all-new radio complex from
the ground up.
Along with the absence of equipment
and furniture, Resnick was lacking other

37

wound up with an automated underground rock format in the early '70s and
stayed that way until about the mid '70s,
at which time the programming split and
went from AOR to finally what it is today," said Resnick.
Predominantly designed for aTop-40
AM format, the Sixth Avenue studios
showed the technical wear of the outgrowth of the FM station and the waning of AM as amusic medium. "The FM
facility was acompletely unexpected facility," added Resnick.
Given that snippet of history, the
group made every effort to plan for unexpected changes. They were aiming for
flexibility that could deliver audio anywhere in the new location, without the
patch cords, Christmas Tree connections
and barrier strips that had become the
mainstay of routing at the previous technical complex.
They were also resolved to capture the
FM's energetic Top-40 playlist and the
AM's news/talk format in both studio design and equipment.

WABC AM's spacious new reception area at the station's Penn Plaza offices

vital elements for the project, not the
least of which were time and CE Winston Lloyd, who had just retired.
There were budgets to be reviewed,
equipment to be evaluated and anew location yet to be sought and brought up
to the group's acoustical standards. All
against aclock that had more to do with
the whims of lease politics than the order of time.
A task force assembled
Jack Williams of Pacific Recorders 8r
Engineering teamed up with Jack Peters
of Descon Interiors, Inc.; Robert Hansen

All Over The World,
You Can Count On
CSI Transmitters
Dependable • Efficient • Cost Effective

of Robert A. Hansen Associates, Inc.;
and Dick Schumeyer of Spectrum Broadcast Services, to join in Cap Cities/ABC's
race for time and new studios. Midway
through initial planning, the team welcomed new CE Bill Krause as he started
his tenure with Cap Cities/ABC.
The "fast track" project began its
first leg of the journey dawn memory
lane with the group taking full advantage of the stations' collective history
to make value judgments in equipment
and studio needs.
"Believe it or not, WABC-FM (now
WPLJ) played the symphony. It then

i

oypCRL

Poured concrete saves space
On 24 October, the group began construction of the new facility on the 17th
floor at 2Penn Plaza—over New York's
bustling Pennsylvania Station and adjacent to Madison Square Garden.
The approximately 30,000 square foot
location needed considerable work before housing the AM and FM.
Available on abroom-clean contract,
with only windows, columns and
plumbing, the block-long facility needed
to be partitioned for offices and studios
as well as fabricated for acoustical integrity.
(continued on page 39)

SPOTLIGHT

Create Personality Instantly
...Just Add Voice!

MM

ore than 1,000 CSI AM and FM transmitters are spread
throughout the world, featuring innovative design features for
today's broadcaster.

The CSI transmitter design is straightforward,
using time proven stable circuits and
mechanical design features, assuring
many years of superb performance.

Greatest Value
CRL's IPP-100 Instant Personality (
mic) Processor is just what
your station needs to enhance its personality. The IPP-100 is a
fully integrated broadcast microphone processor with 18 pre-

CSI

transmitters are designed for the
broadcaster who values reliability.
Standardization and part interchangeability
result in low maintenance cost. CSI's
simplicity of design provides reliability and
ease of operation.
Vou can count on CSI transmitters for
many exceptional features.

set memory positions. A powerful two band, parametric
equalizer drives atwo band compressor with adjustable band
splitting. Mic or line level input and outputs, key lock security
system, LED status system, and easy to use analog controls
make the IPP-100 simple for anyone to use. Plus the IPP-100
features an external audio loop for special effects processors,
In the World

and full remote control capability. Best yet, get all this digitally
controlled power for only SI 295.

CRL Systems
360 Bohannon Rd. • Post Office Box 426 • Fairburn, GA 30213
Sales: (404) 964 3530 • Parts/Service: (404) 964 3764 • Fax: (404) 964 2222

2522 West Geneva Drive
Tempe, Arizona 85282 U.S.A.
18001 535-7648 f
602) 438-0888
TELEX: 350464

(A division of CCA Electronics, Inc.)
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MOMENT OF TRUTH
COBALT TAPE CARTRIDGES BY FIDELIPAC

It's Time to Test the Metal. . .
Every cartridge you play means air time won or lost. Fidelipac's cobalt- formula Dynamax
removes the doubt— you can count on Dynamax for a stand-out performance every time.
Want proof? Let Allied send you three FREE Fidelipac cobalt-formula Dynamax cartridges
for your own evaluation. To get your free 70- second, 2.5- minute and 3.5- minute Dynamax
carts, just send your request on your station's letterhead to: Allied Dynamax Offer, Dept. db,
P.O. Box 1487, Richmond, IN 47375. Offer subject to change without notice.

Test Dynamax off the air. Learn why they're the best on the air.
ATLANTA, GA
CHICAGO, IL
DALLAS, TX
LOS ANGELES, CA
RICHMOND, IN

ALLIED

Broadcast Equipment
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Taking the
Fast Track

was the air handling system. "One of
the biggest problems in ahigh-rise office building is duct work, which is
restrained by the columns, the beams.
You really don't have, say, 16 feet (of
linear height). You may, in some cases,
be 9foot, 6inches to the underside of
abeam;' explained Hansen, who found

(continued from page 37)
Of considerable acoustical merit was
the construction of the building. "Rather
than a metal deck with two inches of
concrete on top of it, it is all poured concrete explained acoustic consultant
Robert Hansen. This news was met with
enthusiasm by the team; by all indications, sound flanking would not be a
persistent problem and an isolated floor
would not be necessary.
The access floor, a series of 2'x2'
panels on pedestals, houses the stations'
audio, video, telephone and electrical
services.
With approximately 60 miles of cabling
underfoot, an isolated floor would have
meant adrastic reassessment of the facility.
Ceilings leaked noise
While the group was spared the consequences of an isolated floor, they were
not as fortunate with their assessment
of the ceiling. On the floor above the
new studio complex are the Madison
Square Gardens executive offices, with
several employee kitchens that promote
such noise makers as dishwashers, ice
machines and the like.
Leaking through the ceiling, the noise
from that equipment would have made
things difficult for the stations, particularly in light of the FM's format. "WPLJ
(FM) also does high-level production,"
explained Hansen.
After much deliberation, Hansen
recommended an isolated ceiling to protect both enterprises from each others'
activity noise. The ceiling structure, a
spring isolated support with suspended
dry wall, took up 14 inches of an already
restraining 14-foot vertical space—asmall
price to pay to ensure friendly diplomatic relations within the building.
Also chipping away at linear space

To accomplish this, the Robert A. Hansen Company applied sound absorptive
panels to studio walls with an ear toward
the expected workload of the studios.
"Understanding the type of equipment
they're going to have, the loudspeakers
they're intending to use . . . these are all
essential persuasions in the room acous-

formed Hansen, "you would see the ceiling as areflected image."
And, because some of the studios
would be looking out over the street
below—and the vehicular noise that has
made New York City famous—Hansen
suggested casement windows for these
studios.
Hinged on both sides to open up as a
pair of doors might, the casement windows are placed a foot away from the
building's windowing to protect the studios from the noises of New York traffic
below. "So you really have double glazing, so to speak," explained Hansen.
track delivery
In one engineering and design effort,
Pacific Recorders & Engineering began
building cabinetry and equipment that
would fit a studio complex approximately acity block long.
Over 17 roomfuls of cabinets would be
built by the company's cabinetry department in afew months' time, awork order that paled in comparison to the company's detailed engineering of equipment and system components to accompany that cabinetry.
On 31 January, just three months after
construction began at 2Penn Plaza, two
42-foot Mayflower vans left PR&E's
California plant and headed for New York
City with WPLJ's and WABC's first shipment of studio furniture and equipment.
Next: The studios' construction takes off
on a "fast track."
•
Dee McVicker is afree-lance writer and
regular contributor to RW. To inquire about
her writing service, call 602-899-8916.
Fast

it challenging to work ducting under
beams while trying to maintain a9-foot
ceiling throughout.
Designing duct work
The size of ducting, meanwhile, was
being carefully modeled for desired aerodynamic characteristics. "We tried to
design an air handling system that handles thousands of cubic feet per minute
in areas that require slow duct velocity,
so that it doesn't sound like Niagara Falls
on the aie recalled Resnick.
"The velocity of air in the duct work
is not up to 2000 feet per minute; we get
it down to athousand and slowly get it
down to 600 (feet per minute). This is
where sizing the ducts comes into it," informed Hansen.
Hansen also tackled other noise problems that could pose athreat to WABC's
and WPLJ's listening audience. "Your
ears are far more sensitive to energy arriving laterally rather than vertically, so
we try to balance it out," he said.

tics," Hansen noted.
The majority of studio doors were
given double acoustic seals and the
studio-to-studio windows were made of
laminated glass. "We designed the windows to provide us with the acoustical
separation we wanted between studios;'
said Hansen. The window glass was also
sloped to dissuade track lighting blare
from infringing on visual communications between studio operators.
"If the glass is zero degree slope," in-
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RECEIVER
ON EARTH!
Digital Satellite Audio:
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There are
distribution amplifiers
and then there are

ATI DISTRIBUTION AMPLIFIERS...
In a class by themselves.
DON'T SETTLE FOR LESS THAN ATI PERFECTION.
TAKE A CLOSER LOOK FOR YOURSELF
CALL OR WRITE FOR FREE DETAILED BROCHURES TODAY!
AUDIO

328 MAPLE AVE.

TECHNOLOGIES

HORSHAM, PA. 19044
(215) 443-0330

INCORPORATED

We knew the Fairchild Dart was the
best value 6 years ago. It remains
the best value today!
v More Features
v Lower Price
v Only from
Allied
HARRIS/ALLIED
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It's withstood nineteen years of raps,
bops,swings and hits.

Reliability. It's what ITC audio cartridge machines are all about.
Even after years of playing and pounding. In fact, you'll find many of our
original models still in use today. Like this one from KOMA-AM in
Oklahoma City
ITC cart machines have always been engineered to withstand
heavy-duty use. That includes our latest models. It's reliability that's
made ITC the undisputed world leader in cart machines.
But our reputation doesn't end there. Engineers say ITC offers the
best support in the business. With toll-free technical advice. Fast turnaround on repairs and parts. And atwo-year warranty on factory labor
and all parts including motors, heads and solenoids.
No wonder stations buy ITC machines more often than any other
brand. And keep coming back for more.
There's an ITC cart machine for every need. The 99B Master
Recorder with the patented ELSA cartridge preparation system. The
DELTA series, the most popular cart machine for the last five years. And
the economical OMEGA series, offering affordable performance.
To find out more, call International Tapetronics. 3M Broadcast and
Related Products Department at 1-800-447-0414. (In Illinois and Alaska,
call collect: 309-828-1381.) Or see one for yourself at these dealers: Allied
Broadcast Equipment; Broadcast Services Co.; Broadcast Supply West.
Tell them you heard about it from areliable source.

©1989, 3M Company
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Wheatstone DA Wins Kudos
by Dave Edwards, CE
WNDR-AM/WNTQ-FM
Syracuse NY When Radio World
asked me to review the Wheatstone
SDA-82B distribution amplifier, my first
reaction was to wonder what anybody
could say about adistribution amp that
has not already been said. You put asignal in and get alot of signals out. Surely
there was not much of a story there.
But walking over to our equipment

-

USER
REPORT

racks and gazing at the stack of SDA-82
B distribution amps bolted in place
refreshed my memory as to why Iliked
this DA so much. So there really was
something to write about after all.
The first thing that gets your attention
when looking at these DAs in the rack

Wheatstone's SDA 82B DA: thoughtful engineering, coupled with high quality construction

's their sleek appearance. The color
scheme is a refreshing gray and grayblue instead of the black or beige so common with other amps. The box fits into
a single rack space and is about nine
inches deep.
External features
What is most appealing is that an active DA will blink at you with green rectangular LEDs. This is part of an innovative level setting and audio presence indicator scheme that I'll describe more

Our Phono Preamp Sounds Best!
Guaranteed!
• •

The fogitek BPA-200
Balanced-Input Phono Preamp
Only the BPA-200 has:
• Isolate.cl, passive equalization
• Dip-switch input capacitance settings
• Fully balanced outputs and inputs
• Low-hum toroidal power transformer
• 5-year parts/labor warranty
• Full refund if it doesn't sound better
than what you're using now! ( 15-day approval)

Call 800-231-5870
(Texas, Alaska, Canada 713-782-4592 collect)
for full information, or call your Logitek Instant Action Dealer.

evitek

Electronic Systems, Inc.
When it has to work right
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fully in amoment.
Across the face plate, just below the individual gain controls, is awrite-on strip.
This is avery handy feature, for it enables you to label the inputs and outputs
of your DA where they can. be seen.
After all, we do this for patch bays,
why not for DAs? Istill have scraps of
paper with input/output designations on
them taped to my other brands of DAs.
The rear of the unit sports adeparture
from barrier strips with the use of amp
connectors and gold-plated pins. This

gives the back of the unit aneat and finished look when it is wired up, and there
is areal advantage to being able to move
inputs and outputs around with an amp
connector as opposed to unscrewing barrier strip terminals when wiring changes
have to be made.
As Imentioned earlier, the DA has input and output LEDs on its face plate for
the purposes of level setting and of indicating audio presence. When setting
up the DA the input LEDs will light up
when the input signal is at +4 dB.
LEDs light the way
Likewise, the LEDs located next to the
output controls will light when the output level is at +4 dB. This makes level
setting asnap. The LED threshold setting for both inputs and outputs is field
changeable, with trim pots for various
OVU references if values other than +4
dB are desired.
The ability to check for the presence
(continued on page 57)

The Switch is On at
FRN, with ITC Router
by Brian Williston, CE
Florida Radio Network, Inc.

chine control module are also available.
The machine control module can provide avariety of control options, such as
Orlando FL The Florida Radio Netmomentary contact closures, latching
work recently decided it was time to plan
contact closures and TTL logic control.
ameans of automation that would han- A single module can accommodate up
to 16 devices. A memory cartridge is
provided to back up the memory periodically or as needed.

USER REPORT

dle the complex problem of switching
audio from the multitude of possible
sources to each of our four modulators.
Internal audio distribution was desired
as well. The system would have to be
able to handle the large amount of audible traffic entering and leaving the
building.
International Tapetronics Corporation
(ITC) introduced us to its latest pet project, The Audio Switcher (A modest
name, once you know what this computerized masterpiece can accomplish).
The Audio Switcher takes up only 28"
of rack space, which includes the master control unit (this is where the programming is input and the metering is
done) and two I/O modules (each is
capable of providing 64 input or output
terminations, made via screw terminals
located on the rear panel).
Machine control module
A matrix module (which is areal gem;
this unit electronically connects inputs
to outputs through the use of arevolutionary thick-film hybrid IC) and ama-

(continued on page 56)
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DN-500 Combines Four Effects
by John Diamantis, CE
WCXR-FM/WCPT-AM
Alexandria VA Compression, expansion, limiting and peak clipping are four
techniques used by the broadcast,
recording and sound reinforcement industries to manipulate audio signals.
They do this to protect against overmodulation as well as to create special
effects.
The Klark Teknik DN-500 dual compressor/limiter/expander/clipper integrates all of these processes into asingle, compact, rack-mounted unit, with
two-channel operation.
The DN-500 offers complete dynamic
control over both gain and problems due
to noise in the signal chain. The unit also
allows for greater control over distortion
due to excessive peak levels.
Well-placed controls
The DN-500 is aone-rack-space high
unit and at first glance may appear
overly complex due to its 20 rotary controls, 14 switches and 22 LED status arrays and indicators.
However, after using the unit for a
short while one gets used to the logical
placement of the controls and the
gain/status information displayed by the
LED indicators.

The DN-500 has all of the usual controls found on most compressor/limiter
units, including adjustments for compressor attack time, release time, ratio,
threshold and gain. This unit also has
some unique features that allow more
flexibility and user-friendliness.
For instance, its variable knee control
adjusts the rate of compression above
the threshold point. When adjusted to
"hard" the set ratio takes effect immediately.

REPORT
When the control is set full "soft" compression starts at alow ratio, gradually
increasing to the set ratio. Settings can
be selected anywhere in between.
The DN-500 ENV switch selects either
user adjustable attack and release times
or an automatic setting, in which response times are adjusted automatically
to give an almost undetectable feel to the
gain reduction.
This setting works well when using
the unit as apre-processor for your air
chain or as agentle leveler for production use. Side chain inputs for both compressor and expander allow alot of flex-

Svvitchers Find Niche
by Richard Farrell
Falls Church VA In the mid-seventies,
Ramko Research showed broadcast radio
its first audio routing switcher, the
ARA1612. According to Ramko President
Ray Kohfeld, its essential structure has
not changed to this day.

INDUSTRY
ROUNDUP
Still an expandable switcher that can
go from eight-in and two-out to 128-in
and 64-out, the only thing different is its
name—which became the RS1616 just
under four years ago—and various remote controls and controlling feature upgrades that were not originally present
on the unit.
Manufacturers of audio switchers say
their products sell primarily because of
the flexibility that they offer to engineers.
But while they may feel that routing
switchers could eventually supplant
patch bays, the familiar patch panel remains a mainstay in radio stations.
Switchers got good start
One would have thought that back
when Ramko first brought the ARA1612
onto the scene there might have been
some resistance to the idea of routing
switchers coming in to replace the patch
panel. Not so, according to Ray Kohfeld.
"We had no resistance at all," says Kohfeld. "We found that instead it was quite
abreath of fresh air to the radio person."
Ramko's switcher, the RS1616, in its
present incarnation, is controlled by
everything from front panel controls to
parallel or serial remote controls to IBM
PC-compatible software-driven controls,

or any combination of these.
Kohfeld reports interest from the automation arena, particularly in the European market, where he says sales are
strong. But even with approximately 50
switcher systems presently on order and
automation headliner Media Touch using Ramko switchers exclusively in its
systems, Kohfeld still speaks cautiously
about the audio switcher's place in radio.
But he sees positive change in the
wind. "More and more stations are converting to switchers," says Kohfeld. "And
these are stations that have been around
for along time. They are updating."
Newer kids on the block
Another strong competitor in the audio switcher market has been ITC/3M,
which at the 1987 NAB introduced its
Audio Switcher. According to ITC/3M
audio switcher product specialist Tom
Becker, the Audio Switcher has seen a
jump in sales of about 250% from 1988
to 1989.
The ITC/3M switcher is asingle matrix
routing device, expandable from a
smallest configuration of 16-input by 16output monophonic to amaximum size
of 256 x256 monophonic or 128 x128
stereophonic.
"Three years age recalls Becker, "a
routing switcher in a radio station, or
really in any audio application, was
questioned. We have had to go through
areal education process. As the months
pass, more and more people are deciding that it makes sense to use arouting
switcher.
"The majority of people buy routing
switchers for the flexibility they offer—
the ability to add new signals into the
system, to change existing signals and be
able to re-program asignal. You do not

ibility. De-essing, ducking and remote
keying are also possibilities with the
DN-500.
The DN-500's expander is very flexible,

isià Z. eLe113
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tors, its side chain inputs via 1/
4"type A
stereo jack and its power accessed via an
IEC standard 3-pin connector.
Inputs are active balanced in with a
transformer option available. Outputs
are single-ended and possess 600 Ohm,
+21 dBu drive capability. Although no
schematic was available in the otherwise
well written and thorough operating
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The Klark-Teknik DN-500 puts dynamic effects at your fingertips.

allowing adjustments of threshold, ratio,
release time and switch selectable
auto/fixed attack time.
Its peak limiter puts adefinite ceiling
on the signal and also allows you to adjust the threshold at which limiting takes
place. And along with the limiter section
comes adefeatable peak clipper that will
track the limiter's threshold.
Internally set response time
The limiter's internally set response
time prevents any ill audible effects from
too much limiting, insofar as release
times seem to get longer as the depth of
limiting is increased.
Physically, the DN-500 is well built,
with all of its circuitry contained on two
PC boards. Its audio connections are
made via board-mounted XLR connec-

manual, inspection revealed that the circuitry is based around the popular dbx
2150A VCA.
The remaining ICs are all socket
mounted for easy servicing and the
husky, well regulated power supply
should provide years of maintenancefree use.
The Klark-Teknik DN-500 is avery flexible package of dynamic range control
circuits and it allows the user to create
just about any dynamic effect desired or
required.
Editor's note: John Diamantis contributes
often to RW. He may be reached at:
703-683-3000.
For more information on the DN-500, contact Jack Kelly at Klark Teknik: 516-249-3660,
or circle Reader Service 93.
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The
Un
Processor.
Introducing FM ModMinder from
Modulation Sciences
Now you can increase modulation with less
processing, and still stay within FCC limits. Another "miracle processor?" Not at all: Modulation
Sciences' FM ModMinder - is The UnProcessor. It
doesn't alter your signal in any way. It gives you
anew, more correct measurement of modulation.
By the most recent FCC standard, your modulation monitor is making you set RMS modulation lower than necessary. That's because it
registers overmodulation on brief overshoots
that it should ignore. FM ModMinder registers
only those longer "events" that the FCC really
cares about. So you can boost modulation by up
to 3 dB if you use moderate processing. Or you
can back off on "nail-it-to-the-wall" processing
while keeping loudness at the max. Either way,
you'll have a signal you can be proud of, and
you'll still be legal— we can prove it. Best of
all, you don't even have to junk your modulation monitor to take advantage of the correct
measuring method— FM ModMinder works
with any stereo-capable demodulator.
FM ModMinder is destined to change the rules
of battle in the "processing wars" of the 1990's.
There's just one catch: Early response tells us
that demand for ModMinder will soon exceed
supply. So if you want to get ajump on the competition, you'd better jump on this revolutionary
product now. Call 800-826-2603 toll-free for complete information and specs on The UnProcessor—
FM ModMinder from Modulation Sciences.

modulation sciences, inc.
115 Myrtle Avenue • Brooklyn, NY 11201
Tel 718-625-7333 • Fax 718-260-8286

•
•

modulation sciences
m°d minder

0

W
EIGH1ING

oel

PEAK m0OuLATION
OVERMOO

0

1E18
0

Circle 62 On Reader Service Card

ON

UP

00

THRESHOLD

0

SETTING

ONE MINUTE COUNT

BB
0

July 26, 1989

Radio World

KVEN Upgrades to DA10,000
by Dow Jones, CE
KVEN Broadcasting Corp.
Ventura CA Five years ago Iset about
to rebuild the plant at KVEN broadcasting to make it astate of the art facility.
Iwas given the task of engineering the
following: aNews/Talk radio format that
consists of not only the program audio
out of the main air studio but also makes
use of five other studios, six news network feeds, two 2-way radios, two or
four sports networks (depending on the
time of year), in addition to feeding the
pre-delay audio to all studios and the
phone system for monitoring.
It therefore was imperative to incorporate an audio distribution amplifier
system just to keep us from becoming
candidates for the "funny farm." (Iknow
some radio station managers who insist

REPORT
that all engineers are "graduates" of that
particular institution!)
In addition to the above stated needs,
Ialso had to deal with the studio being
located at the AM transmitter site, with
only a minimum of grounding within
the facility. The original wiring resembled avery large ground loop. Having
RF in almost all the audio throughout
the facility was common.
Where the system stood
The existing audio distribution system
consisted of four homemade solid-state
amplifiers in aone-input, 10-output configuration. The active components were
entirely LM709 op-amps.
This device pre-dated the "standard"
741 op-amp and was much noisier and
had amuch slower slew rate (something
under two weeks to pass a20 kHz signal; amoot point, since the original AM

transmitter would not pass anything
over 5kHz anyway).
In my search for an audio distribution
system, Ifound that almost all of the
ones on the market were configured
much the same way as the ones Ihad:

card frame and plug into the power bus.
Connector assemblies provide barrier
block connections with fanout strips for
studio wiring. Alternate insulation displacement, mass termination connector
systems allow simple plug-on audio con-

Ten amp and two power modules are combined in the DA10,000 from Ail
in a2x8 or a 1x16 configuration, each
of which took up one rack unit ( 1.75")
of rack space.
Using this configuration Iwould need
35" of rack space just for the audio distribution system, not to mention 20 AC
power outlets, as each module had its
own power supply.
Since Iwas familiar with Audio Technologies Incorporated (ATI), Idecided to
build my audio distribution system
around the company's DA10,000 modular distribution amplifier system.
New system chosen
The DA10,000 combines up to ten amplifier modules with two power modules
in a 51
/ "high by 19" wide Eurocard
4
specification enclosure that is 14 1/
2"
deep. All modules plug in from the
front, are secured with captive hardware
and present an attractive and safe enclosure allowing free convection for vertical air flow.
The basic frame provides power bussing for all positions. Individual modules
are supplied with mating connector assemblies, which mount on the rear of the

nections.
A wide variety of interchangeable
plug-in modules allow an optimum system to be initially assembled at reasonable cost and expanded and upgraded as
future requirements dictate.
Audio modules offer flexibility
Of the six audio modules available,
five are one-input by 6-output with either active balanced or transformer outputs. Three of the modules are metered,
using LED Barograph displays; one is a
metered gated compression amplifier
and one is a metered, remote-

controllable amplifier.
The two power supply modules each
contain failure alarm contacts and the
DC outputs are wired together so that
the failure of one power supply module
will not cause the failure of the entire
system ( Schottky switching diodes isolate each supply from the distribution
bus).
In addition, the AC power can be split
and fed to each power supply independently from separate sources for additional redundancy.
Of the available modules, Ichose the
IDA100-1 for my first system. This module has independent adjustments of
each output and the (- 1) option includes
transformers on each output.
A call from the VP
When Iordered the first DA10,000 system, Iwas completely surprised to receive aphone call from Ed Mullin, vice
president of ATI. He was calling to find
out if Iwanted to receive the fanout
strips in advance of the entire system so
that Icould pre-wire the audio inputs
and outputs.
Since Iwas replacing existing alleged
distribution amplifiers, it was not appropriate to attempt to pre-wire. Ihave
since discovered that this is Ed's standard procedure on each order.
The installation, although not all modules were wired at the same time, went
smoothly. Idid follow the note in the
manual that Ifound useful.
The note read: "Barrier block screws
are tightly machine inserted by the
manufacturer. Protect your knuckles by
(continued on page 48)
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HARRIS BROADCAST TECHNOLOGY TRAINING PROGRAMS
Better broadcasting needs better broadcasters.
So the experts who design Harris VHF, UHF, FM and AM
transmitters and facilities control systems have also designed
courses in operation, maintenance, troubleshooting and repair
procedures. The instructors are degreed and senior service
engineers. Spend 4to 3days with them, and get " hands-on"
training you'll use every working day.
Most courses are taucht twice ayear in Quincy, IL. For your
copy of our colorful, informative brochure, contact the Harris
Broadcast Technology Training Center at ( 217) 222-8200,
extension 3508 or 3589. Outside the continental U.S., fax your
request to (217) 224-2764.
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A Guide to NRSC-1 Conversion
Editor's note: The following is Part II of the
author's report on NRSC-1 conversion. Part
Iappeared in last month's Buyers Guide.
by William L. Ammons
Radio Products Marketing Mgr
CRL Systems
Tempe AZ Now that you are converting to the NRSC-1 standard, there are
some often overlooked areas of the transmission system that can limit and degrade your signal.
Tuning up your transmission plant
along with converting to the NRSC stan-

REPORT
dard can significantly increase your
coverage area and lengthen the life of
your transmitter. Listed below are afew
tips that we often give out.
When converting to the NRSC standard, make sure that the various lowpass and high-pass filters that are often
on the input of the transmitter's audio
path are taken out of service.
A poor quality audio low-pass filter
that is in the circuit after aNRSC-1 lowpass filter can ring and overshoot. This
will result in reduced modulation control and hence lost coverage area. Most

input low-pass filters are not overshoot
corrected. High-pass filters are often
used to protect the transmitter against
subsonic material.
If the cutoff frequency of the transmitter's filter is too high, your program ma-

Some stations have been able to
retrofit their audio path to the
standard in about an hour.
terial can sound tinny, with a lack of
punch. Furthermore, tilt correction will
not work when third order or greater
high-pass filtering is used.
Properly designed audio processor
systems have high-pass filtering, which
negates the need for an additional filter
inside the transmitter.
If you are buying new processing,
specify asystem that has high-pass filtering built in, combined with lowfrequency tilt correction capability.
Mixing the old with the new
Many owners of older transmitters
have expressed concern that modern
audio processing equipment and older
transmitters do not mix. The primary
concern seems to be that the trans-

Exciter Excellence

Northeast Broadcast Lab knows RF. And we
know you'll agree that there's never been an
Exciter with performance like this: THD and
IMD 0.003% max. 93 dB typical S/N. Solid
50 watt MOSFET power output even under
mismatch conditions.
Move up to state-of-the-art RF. Call Northeast Broadcast Lab for complete details!

NORTHEAST BROADCAST LAB, INC.
"Serving The Broadcast Industry Since 1961"
NEW YORK
P.O. Box 1179
S. GLENS FALLS, NY 12803

mitter can not handle the density
and loudness that the newer processors
provide.
The truth is that older transmitters and
properly designed NRSC-1 compliant
processors work very well together. There

PENNSYLVANIA
P.O. Box 565
SOUTHAMPTON, PA 18966

NEW ENGLAND

Preemphasis boost
Second, the NRSC-1 standard preemphasis is amodified boost with afirst order roll-off introduced at (about 8700 Hz)
17 psec. The net preemphasis peaks at
10 kHz and rolls off above that. The
preemphasis circuits that many older
limiters have is a straight 75 µsec. (or
higher) boost that often continues out to
20 kHz.
With no low-pass filter, the high frequency audio is boosted over 17 dB at 15
kHz. This is why many stations have
had problems with their transmitters

Limiter placement important
When converting to the NRSC standard, it is important where your peak
limiter is placed in your audio chain. The
NRSC compliant retrofit or peak limiter
should be connected directly to the
transmitter.
Dynamically limited audio contains
short duration audio peaks with fast rise
times. Most audio equipment, including
STLs, phone links and audio distribution
amplifiers, are unable to handle preemphasized, limited audio.
Inserting other audio equipment between the peak limiter and transmitter
can seriously degrade your signal and
render the low-pass characteristics useless.
If you have asplit studio/transmitter
site, and wish to control audio level before entering a phone line or STL, an
AGC or combination AGC/multiband
compressor would work well.
An AGC that has program dependent
(continued on next page)
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are two main reasons why this is true.
First, the audio frequency is cutoff at
9.5 kHz versus amuch higher frequency
(if any) in an older limiter. At higher
modulating frequencies (above 10 kHz),
the efficiency of atransmitter's modulator falls off rapidly, causing higher
modulator currents (which usually cause
greatly increased THD and IMD
products) and more chance of damaging
amarginally designed modulator transformer.
Many of the stations that have converted to the NRSC-1 standard have noticed sharply decreased modulator currents for the same peak modulation
level.

when trying to use preemphasis. Therefore, many stations have elected not to
use any preemphasis.
Since a compliant processor has a
sharp cut-off low-pass filter working in
conjunction with amodified preemphasis curve, alarge difference in the amplitude of material above 10 kHz can be
expected.
Hence, the transmitter never sees audio material above 10 kHz. The difference in amplitude response at 15 kHz
between a new NRSC-1 and an older,
non-compliant processor can be greater
than 60 dB!
Converting to the NRSC-1 standard is
easy. Some stations have been able to
retrofit their audio path to the standard
in about an hour. We have found several
common pitfalls when implementing
NRSC that can degrade your transmission.
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attack times will do an excellent
job of controlling (or levelling)
your audio level at the studio.
Audio that has had only AGC
or light multiband compression
applied to it will also interface
well with an SU or telco system.
And do not use two limiters
in series. Two are less effective
than one good one at the transmitter site.
After converting, the most
noticeable change is the greatly
reduced splatter between 10
and 20 kHz away from either
side of your carnet Many stations now report that they can
receive second adjacent channel
stations at their transmitter site.
On analog tuned AM radios,
you will find it easy to tune to
the center of the signal. On
these radios, the sound will be
slightly brighter, depending on
IF bandwidth and slope. On
wider bandwidth radios you
may notice a substantial improvement in fidelity.

Radio World
converting.
One concern that some stations have had after converting
to the NRSC-1 standard is the
sound quality that they hear out
of wideband AM modulation
monitors. Since the standard
preemphasis boosts audio 10 dB
at 10 kHz, awideband modulation monitor will sound excessively bright.
If you use your modulation
monitor for off the air monitoring, external deemphasis/lowpass filter units are available.
The function of these units is to
deemphasize the signal and

low-pass filter it to emulate the
sound quality of a properly
produced AM radio.
The deemphasis units are fed
from the audio output(s) of
your modulation monitor. Converting to the NRSC-1 standard
does not change the accuracy or
calibration of your modulation
monitor.
Tell your listeners
Once you have finished your
conversion to NRSC-1 or have
converted to AM stereo, let your
listeners know about it. Tell
them that you are on the cutting

edge of technology and that the
improvements have been made
for their listening benefit.
Let them know that better
quality AM (and AM stereo)
receivers are coming soon to the
marketplace. If you broadcast in
stereo, identify your station as
AM stereo. Many times astation
has spent asmall fortune converting to stereo and has never
told its listeners.
Become asource of information to your listeners about AM.
Since converting to the NRSC1often improves your coverage,
drive around and see if some of

47

your marginal areas (pre-NRSC)
have improved. Let your
listeners know that because of
the improvements you have
made you now clearly cover a
wider area.
It's my hope that the information above answers many of
your questions about conversion to the NRSC-1 standard.
Feel free to write or call any of
us at CRL about questions that
you may have. We would be
happy to hear from you.
William Ammons may be reached
at CRL: 800-535-7648.

P HERE-TO BE A
U HAVE TO PERFORM!

Improved coverage
Some stations report that
their coverage area has improved after conversion. Depending on the transmission
system and the type of peak
limiter being used, converting
will, it is true, improve your
coverage area.
The coverage area increase is
due to the amount of sideband
energy farther than ± 10 kHz
from your carrier being greatly
reduced. The sideband energy
more than 10 kHz removed
does count as total modulation
(but does not add to perceived
loudness), however it is not usable energy for the listener's receiver. —
Since most receiver IF bandpass responses are below 5
kHz, adding sideband energy
closer to the carrier helps signal
detection. A compliant peak
limiter that employs avariable
presence (1 to 4 kHz band)
boost, for example, will further
increase density (and improve
vocal clarity), which helps increase detected signal loudness.
In cases where either the
transmitter has limited modulation capability at high frequencies, or the antenna system has
excessive amplitude roll off or
asymmetrical response, your
signal quality may sound
cleaner also.
A cleaner signal
This cleaner signal is due to
the reduction in IM products
that often are produced by
bandwidth deficiencies in the
transmission system. Studies
have shown that limiting the
audio bandwidth to 10 kHz
greatly lessens the higher frequency IM products of many
popular transmitters.
In many cases this also
greatly decreases in-band (below 10 kHz) IM products. Many
stations have reported to us
that they sound cleaner (with
less dynamic distortion) after

And Cablewave's FM Broadcast Antennas
ARE PROVEN First Rate Performers!
Proven performance and reliability
are two of the many reasons
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Switchers Catch On
(continued from page 43)
have that sort of flexibility with apatch
bay or even with aDAtype system," he
says.
Convincing the market
Becker thinks educating the marketplace is important. "People are used to
patch bays and DAs," he explains. "They
are simple and straightforward. But
when you say to a broadcaster: how
would you like your wiring reduced by
50%, or your DAs reduced by 90%, they
will think about it for awhile."
Becker notes that switchers can be
used with patch panels, and that using

one does not preclude the use of the
other. Jo this end, we must not forget,
cautions Becker "that you are dealing
with an active system. If lightning strikes
it, and you manage to get the power back
up at your station but not on the routing switcher, then you need to be able
to go around it. It provides you with a
second back-up."
And although Becker finds that routing switchers are not intended as a
replacement for the patch panel, he still
feels that in some cases that is exactly
what it does.
"If you are designing anew studio,"
says Becker, "the need to have apatch

panel is almost non-existent. It is not going to be used as long as you have arouting switcher to get all of your signals
from. So, indeed, the switcher has
replaced the patch panel in certain areas
of the radio station."
Here to stay
But Becker will also concede that patch
panels are here for along while to come.
"An awful lot of people are used to using patch panels," says Becker. "And very
rarely do you have anew product that
takes the market by storm. So, yes, for
the next few years people will be selling
patch panels."
In fact, says Becker, "they will probably always be selling patch panels. But
the amount that they are selling is going to be reduced."
Gentner Electronics' Director of Mar-

keting and Sales for the Broadcast Division, Gary Crowder, agrees with Tom
Becker that switchers are not out to specifically replace patch panels. "They were
designed as an alternative. Not as adirect replacement," says Crowder.
"The advantage of these kinds of
switchers is that they are dependable
and do not do anything to the signal,
since they are passive. And above all,
once you select something with a
switcher it stays selected until you
change it," says Crowder.
Stereo and mono signal switchers
Gentner offers two audio routing
switchers, the Signal Switchers 10 and
20, both completely remotable, the 10 being stereo, the 20 mono. The model 10
selects 10 stereo channels to a stereo
channel output and the model 20 selects
20 mono channels to a single mono
channel output.
But that being said, Crowder too realizes that patch panels are not going anywhere. "The overwhelming majority of
people still use patch panels;' says Crowder.
In the end, though, radio benefits. "In
the last two years we have seen alot of
companies trying to look at audio
switchers," says Tom Becker, "and alot
of different people have thrown their hat
into the ring, which bodes well for
radio ... "

DA10,000
(continued from page 45)
loosening them a few turns before
mounting them in arack where they are
hard to reach. Doing so will make it
much easier to install your pre-wired
fanning strips at 3 AM."
One can tell that the writer has actually been at some station at 3 AM!

Get
One
Free!
Rama SYSTEMS INC.

Now, buy any three Radio Systems studio products at our already- low direct prices, and get
the fourth free. Mix and match as you like! You
write the order.
The savings are tremendous. Consider just one
example: Order three TM-2R timers and one
stereo DA16. Our normal low price would be
$820; you pay only $495.
Call Radio Systems, your factory-direct source.
No dealers, no markup, just great products.
Call 1-800-523-2133 to order today.
TM-2R Our popular remoteable six-digit
up-timer. Crystal reference.

$165.

DA16

Stereo 2x8distribution amplifier.
Individually adjustable, active
balanced outputs. $325.

DA8

Mono 1x8distribution amplifier. $255.

CL-2

Digital time-of-day clock, 12 or 24
hours.
$ 145.

PA- 1

The industry's best phono preamp. $225.

110 High Hill Road im P.O. Box 458 • Bridgeport, NJ 08014-0458

609/467-8000 • 800/523-2133 • FAX 609/467-3044

Circle 65 On Reader Service Card

So far so good
In the five or so years since the first
frame has been in service there has not
been one failure (of course Ijust rapped
my knuckles on the desk top as Iwrote
that). We have also added the second
frame to accommodate our growing
needs.
The two RM100 frames, which incorporate the 20 distribution amplifier modules (channels), take up less than athird
the rack space of a "conventional" distribution amplifier system of single rack
unit per channel systems.
If one is considering installing an audio distribution system or adding on to
or upgrading anew audio distribution
system, then the ease of installation,
number of channels in agiven amount
of rack space, redundancy in the power
supplies, power supply failure alarm
contacts and the quality of its audio components require that you consider the
DA10,000 modular distribution amplifier
system from All.
Editor's note: After spending eight and a
half years in the Navy, Dow Jones worked at
KDKA in Pittsburgh; WZULI in Milwaukee; for Harris Corporation's service department; for Broadcast Electronics' service
department; and for Cetec Broadcast Group
before joining KVEN Broadcasting Corporation as CE. He is the Secretary/Treasurer of
Los Angeles chapter 47 of the SBE. He may
be reached at: 805-642-8595.
For more information on ATI's DA10,000
modular distribution amp system, contact Ed
Mullin at ATI: 215-443-0330, or circle
Reader Service 83.

This is Radio Systems.

This studio didn't happen overnight.
us to produce studios and RF plants, custom-suited
World-class radio facilities like this one are
to astation's needs. Were amanufacturer of control
built for the nation's leading broadcasters by Radio
consoles, studio products and DAT machines.
Systems.
And we round out our capabilities by providing
Why? Because the radio industry has entered
thousands of popular radio products.
a new age, and the
The nation's
entrepreneur who's
leading
turnkey
looking ahead to the
system supplier is
1990's needs his or
Radio Systems. Ask
her radio station
us for the names of
CUSTOMER: WWIN/WGHT, Ragan Henry National Radio.
built fast, and built
more broadcast proMARKET:
Baltimore, MD
right.
fessionals who have
PROJECT:
Relocate AM/FM combo operation to
Radio Systems
found that facilities
Baltimore's prestigious Inner Harbon
is the only full- servfrom Radio Systems
Prefabricate four complete studios and install
ice radio equipment
were their best inon site. Engineer STL paths and install new
company.
Custom
vestment
on
the
AM antenna tuning unit.
design and wiring is
road to success in
our specialty. Our
radio.
twelve-member inThen get ready
stallation
department
and
to own the best broadcast
9,000 square foot woodshop allow
facility available anywhere.

Radio Systems Case Study.

Rama SYSTEMS INC.

110 High Hill Roads P.O. Box 458 al Bridgeport. NJ 08014-0458

609/467-8000 • FAX 609/467-3044

800/523-2133
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Syncaset Rivals the Open Reel
The Tascam Model 238
Offers Eight Channel
Capability on Cassette
by Steve Keating, CE
KCSN-FM
Northridge CA Many of my professional contemporaries, when Ifirst acquaint them with the Tascam Syncaset,
exhibit the same reaction Idid when
confronted with the premise that astandard audio cassette can record and reproduce atotal of eight channels of fullbandwidth audio material at performance levels equal to or exceeding those
of open reel tape machines.
Their reaction? Idon't believe it!
Well, it is true. Iwas given aproduction model of the Tascam Model 238
Syncaset to evaluate electrically and
operationally.
The medium being the key element in
any recording environment, and as recommended in the 238's instruction manual, Iused afresh chrome-bias blank C60 cassette manufactured by areputable,
well-known tape manufacturer.

REPORT
With professional grade audio test
equipment, Iput the 238 through harmonic and intermod distortion tests,
residual noise measurements and frequency response checks.
Ireferenced my input and output signals and impedances to those specified
in the instruction manual and checked
performance with and without the dbx
circuitry engaged.
The results of my tests netted figures
within one dB of those called out in the
instruction book. In most instances, performance exceeded the levels listed in
the manual.
Listening is key
Static or dynamic measurements of audio equipment have never told the
whole story. Many maintain the final
proof is in the "pudding" of listening. I
subscribe to this school of thought, using established measurement techniques
as ageneral reference in the grading of
one product against another.
In evaluating the Tascam eight-channel

Syncaset, Ihad no other unit with which
to compare it. But Tascam had pitted the
238 against other multitrack open-reel
tape recorders it manufacturers in order
to offer acomparison.
They found that a conventional 1/4"
eight-track open-reel deck, running at
71
/ ips, spanned 30 to 16 kHz with 55
2
dB crosstalk.
Compared favorably
The Syncaset, with its tape speed of
31
/ ips, produced the same bandwidth
4
and only five dB less in channel crosstalk! Not bad for half the tape width and
half the tape speed.

paces on the bench, Iwas anxious to
"take it out for aspin" in the real world.
In practice, most recording studios do
not lay down a "head" tone of 700 or
1000 Hz for level reference over more
than 10 seconds on agiven reel.
This level reference is not intended as
an alignment standard for the end user
except to establish avolume reference
point indicating the maximum level that
can be expected from the program playback.
Irecorded a1000 Hz tone on all eight
channels of the Syncaset for 60 seconds,
followed by 50 Hz for 60 seconds and
then 15 kHz for 60 seconds.

Seasoned recordists will undoubtedly question
the capability of the Syncaset . . .
My response to such skepticism is, "try it."
The capability of arecording device to
accept awide range of audio levels has
always been an important consideration.
Mixing consoles have been produced
that can easily process as much as a90
dB span in incoming signal variations
throughout the audible spectrum.
But it is also true that recording devices
able to commit such awide latitude in
dynamic range have traditionally been
very expensive and physically large.
In an effort to keep the cost of the
Syncaset as low as possible, Tascam
elected to exclude any input or output
level controls on the unit since they
intend for the recorder to be used in
conjunction with one of many commercially available mixing consoles capable
of routing atotal of eight channels into
and out of the 238.
Doubters beware
Seasoned recordists will undoubtedly
question the capability of the Syncaset
to adequately retain full audio bandwidth with minimal channel crosstalk on
eight separate channels of astandard audio cassette tape. My response to such
skepticism is, "try it."
After running the 238 through its

..>>>>>>>>>>>>>>:•>>>>:•:•»»:->re

Introducing radio's
most colorful
black box.

Ichecked the playback level of all eight
channels at the three separate frequencies for linearity and found them to be
within one dB.
Ithen routed those same three frequencies to only channel 1, and observed the playback level on the unit and
my mixing console from the playback of
channel 2.
The 1000 Hz tone was audible on
channel 2only, with the fader fully open

I

LEGALLY!
The
"DIVIDEND"
FM Composite
Filter*
from Cutting
Edge
Technologies.
50.0 KI I/

111011111,1111 ,7114111121M

*patent pending

Summer Savings....

weii 1:11.7

evIreme company clipping.

The only composite filter available anywhere.

NEW- PRODUCT- HNAT
HINDES-MPX-89 Multiplex
phone Hybrid ( Performance of a
digital Hybrid at a fraction of
the cost) $ 795

The DIVIDEND gives you:
• Full spectral protection to give you the most from your
existing composite clipping/processing equipment

Call RON RADIO For:

Onde 74 On Reader Service Card

(continued on page 58)

Composite . 11e,lragrapil ( n .
1major market CIIR al 110

P.O. Box 201 Brightwaters, NY 11718
"The Best for Less Always..."

J. — 800 — 666 — 3525

Assigning left and right
Randomly, I assigned various left
and right channels from the mixing
console's input channels fed by the
CD player to various pairs of channels being fed to the 238.
The program material ranged from
classical to pipe organ to contemporary
hard rock laced heavily with synthesizergenerated waveforms. Icarefully monitored the program levels to insure that
none of the channels on the Syncaset
would be overloaded.
Ishould point out here that aconventional open-reel eight- track reel recorder
using 1/
2", 1
/ mil tape contained on a
2
1
10.5" reel will only hold 30 minutes of
program material.
The Syncaset, running at its set speed
of 33/
4 ips, with aC-90 casette will hold
22 1
/ minutes of program material, just
2
71
/ minutes less than that of the open
2
reel.
My test lasted less than 10 minutes,
and while listening to the playback

PUMP IT UP...

RON RADIO COMM Inc.

is Frequency Searches
•License & CP Applications
•Leasing Thru Dacom
Financial Services
•All The Major Brands at
Competitive Prices..
•Call RON RADIO for your
next quote...

and the monitor gain set at twice its normal setting. In normal use, the crosstalk
would not be unacceptable.
The next test to which Isubjected the
Syncaset was music played from a
compact-disc player. Some of the music
was digitally-mastered and some was
analog-mastered.

• A 5% increase in main channel modulation LEGALLY
Shimmerish Swept Reverb program—one of'70+
Eventide Broadcast Ultra-Harmonizer digital audio
effects you can use "right out of the box." Just turn
the H30008 on, and it'll turn your listeners on.

•Full signal integrity for your SCA customers
•All of the above with no loss of stereo separation

RADIO'S MOST COLORFUL BLACK BOX
EVENTIDE INC
ONE ALSAN WAY
LITTLE FERRY, NJ 07643

Eventide
the next step

TEL 201-641-1200. 1WX .710-991-8715. FAX .201-641-1640
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USDA: A Prime Choice for a DA
by Hank Landsberg, Owner
Henry Engineering
Sierra Madre CA A few weeks ago
Henry Engineering announced the
USDA, which stands for "Utility Summing and Distribution Amplifier."
ce adistribution amplifier is probably the
most mundane and uninteresting piece of
equipment used at the average broadcast
station, we wondered what could be done
to make one alittle differently, one more
useable and able to solve more problems
for the broadcaster.

UPDATE
Our answer was to add a summing
capability so that the DA could be used
to combine—as well as split—audio signals
for distribution.
Have you ever needed to add amono
output to astereo console? How about
combining the stereo output of atuner to
feed the ( mono) house PA system? One
way to do this is with resistive combining
networks.
Summing pitfalls
drawbacks to passive summing are either
aloss of level or adegradation in the stereo separation of the souce signal, or both.
The only way to sum two audio signals

without such pitfalls is to do it with an active summing amplifier. This is the summing feature built into USDA.
The USDA is a2-input, 4-output distribution amplifier. The two input channels
can operate independently, in parallel, or
as astereo pair. The 4-output channels
can operate as four independent outputs,
or as two stereo pairs.
The feature that makes USDA unique is
the Stereo/Mono selector switch for each
of the two stereo output pairs. Either or
both stereo outputs can be switched to
mono with no loss in level or separation
of the other output, or of the source signal.
With the USDA, you can feed astereo
signal in and get two stereo outputs, four
mono outputs, or acombination of one
stereo and two mono outputs, simultaneously.
Suitable for broadcast
USDA has dozens of broadcast station
applications. In addition to combining
stereo to mono or splitting signals for distribution, it can be used to boost low level
(-10 dBm), unbalanced "consumer" audio signals to + 4or + 8 dBm balanced
outputs.
Another use could be to convert Left
and Right audio inputs to "matrix" Sum
and Difference outputs. The reverse can
also be done; feeding USDA with Sum
and Difference inputs can produce Left
and Right stereo outputs.
USDA's circuitry is active and direct
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Marti Reduces Noise
sions incorporate either 2:1 or 3:1 companding ratios to help quiet that system.
Electrical access to the audio between
Milwaukee WI Remote broadcasts
processing and modulator is fairly easy
are difficult at best, and any piece of in our Marti transmitters, but there is little extra room. It is particularly tight in
equipment that can improve quality
the RPT-2, the 2W internal battery transwithout substantially increasing cost is
mitter Iaffectionately call the "Miniappreciated.
Marti Electronics of Cleburne, TX, a Marti."
After trying dbx encode in front of the
company name synonymous with retransmitter, dbx encode after transmitter
mote broadcast receivers and transmitaudio processing and single-ended CRL
dynaflex at the receiver, Ialways ended
up back at the original configuration.
That is not to say that noise was
reduced; it was. It simply had other artifacts or inconveniences that were as bad
as, if not worse than, the noise.
ters, has just such an addition: anoise
reduction system that uses audio cornOffers upgrade
panding.
Marti has developed acompanding upCompanding is usually combined with
grade that consists of two boards inside
some amount of preemphasis. The
the transmitter; aredesigned audio board
Telefunken companding chip combines
and anew encoding board. The receiver
a2:1 compression ratio with a25 microsecond preemphasis curve operating on has one new decoder board. Only the
current series of transmitters, the RPT-2,
12 VDC. dbx's chips require both anegaRPT-15, RPT-30 and receivers AR-10,
tive and positive voltage, which increases
CRW and DR-10 can be upgraded.
complexity and cost.
Because the audio section has been
Ihave been using companding on our
redesigned to complement the new comanalog open reel and cart machines for
some time. Most SCPC satellite transmis- panding board, Marti has been able to incorporate high quality companding without external units or larger packaging.
The grass, however, is not always
greener. Companding does add some
distortion. But not as much as the IF filter section of the receiver.
Companding also requires close trackby Phillip Klingler, Tech Dir
WOKY-FM/WMIL-AM

REPOR

P.O. Box 708 Medford, NY 11763

NEW PRODUCTS:

and training capabilities.

▪R. F. I. ELIMINATOR

Operating out of Newport Beach, CA, Allied Broadcast Systems is
set up to handle everything from planning a single low-cost studio
to creating a major turnkey broadcasting complex. Equipped with
assembly and test facilities, a specialized staff of experienced professionals are experts in broadcast project design, construction

entire job. We've got the goods and
the reputation.
Allied Broadcast Systems
Can Do It All!
Circle 31 On Reader Service Card
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Electron Processing

Full design, engineering, testing,
assembly, installation, documentation

out the basic requirements, draw up plans
and then orchestrate and manage the

FL411

coupled. The inputs and outputs can be
wired either balanced or unbalanced.
The input impedance is 20 kilohms
(bridging), so the source is not loaded.
11114"+÷eA'll
This permits asource to feed atypical 600
ohm load and feed USDA simultane- e l USDA combines and splits audio si gnals
ously, with no adverse effects.
Matchbox) and has an internal bi-polar
There are individual gain rim adjustpower supply.
ments for each of USDA's four output
Whenever a "new" DA comes to marchannels. The gain may be set between
ket, most folks respond with: "So what
-6 dB and + 20 dB. The USDA will drive
four 600 loads simultaneously to + 24 else is new?" The USDA is new, and
should solve numerous audio-related
dBm with typical distortion of .01% THD
problems at broadcast stations every day.
or IM.
•
Since the USDA is direct coupled, freFor more information on the USDA, contact
quency response is from DC to over 50
Hank Landsberg at: 818-355-3656, or circle
kHz. The noise level (EIN) is -95 dBm.
USDA is also compact (same size as a Reader Service 84.

Summon awindstorm
with one finger:
Press below.

and installation. Allied Broadcast Systems personnel will
go in at the very beginning of a project and work

0
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Effective removal of Radio Frequency
Interference from your audio or Sound
System. Interference from 0.5 to 1000 Mhz
is attenuated at least 38DB.

•Hum Eliminator

Windstorm—one of 70+ Broadcast Ultra- Harmonizer • digital audio effects designed to give you
fresh ideas, without letting you go stale trying to
make them happen. Put the "special effects
department in abox" to work for you.
RADIO'S MOST COLORFUL BLACK BOX
orvEAtsArvwke
terunwe.wo7643
rp 201

Eventide
the next step

641 1200.7110 710-991-8715•FAX•201-641-1640
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Remove audible HUM from modern sound
systems. Sharp Notch filters remove both
60 de 120 Hz., leaving all other frequencies
unaffected. Can be ordered on custom
frequencys between 20 St 20,000 He. for a
slight additional charge.

•SPEAKER-TAPP

High quality audio from any PA System
without direct connection.Just strap the
highly directional probe to the front of any
nearby speaker and you have instant clean
audio without room noise.

Available thru RON RADIO
COMMUNICATIONS,1NC.
Circle 7 On Reader Service Card
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Live Assistant Helps Out KSCQ
by Dennis Wells, CE
KSCQ-FM
Silver City NM Automation has become an option that some broadcasters
view with furrowed brows and pointed
looks, while others stand smiling with
open arms and welcome the chance for
greater flexibility in the radio plant.
Somewhere between the "Live Jock"
and "Mechanized Otto" lies aviable option: live assist.

REPORT
In early February of 1989 the GM, PD
and myself agreed that the automation
unit we were currently using for off-hour
programming was deteriorating more
quickly than was anticipated.
Looking for anew unit, however, we
found that prices were beyond the reach
of our finances.
During aphone conversation with Earl
Bullock of Broadcast Automation Inc.,
we discussed the idea of using the Live

The Live Assistant
was engineered and
designed with an
extreme amount of
foresight . . .
Assistant live assist controller to replace
the brain and associated audio circuitry
of the automation unit we were using in
order to have full automation control of
our reel-to-reel decks and Sono-Mag
Corp. SMC-250 Carousels!
Had desired features
Although the Live Assistant was not
intended for full control of automation
equipment, the unit boasted all of the

features and requirements we felt were
needed to use as a building block for
rebuilding and upgrading our automation.
We ordered the Live Assistant along
with three new Otani ARS-1000 reel-toreels and three SMC-250 carousels.
In the first week of April, Earl Bullock
of BAI arrived with the new equipment
and rack cabinets ready for placement
and hook-up. Installation of the controller was simple and required aminimum amount of effort.
The Live Assistant was engineered
and designed with an extreme amount
of foresight, as the unit interfaced very

microphone input, are selectable for
mono or stereo mode.
To round out the never ending list of
features, audio outputs are left, right and
mono program (balanced or unbalanced). There is also aleft and right
monitor output of sufficient amplitude
to drive asmall audio power amp with
aset of speakers. (Make sure the amp
has ahigh input impedance to avoid excessive loading of the monitor outputs.)
The Live Assistant also has remote direct start of each of the eight separate
audio sources, external timer input and
silence sense with an external alarm
capability.

53

cally flat), THD that is less than . 1% at
1kHz with a +4dB input level and user
selectable control of audio souce for cold
start/stop or fade in/fade out (or acombination of both).
A parting glance at BAI's Live Assistant reveals afull feature live assist controller offering several user selectable options, simple operation, ease of formatting, excellent audio quality and compatibility with awide variety of broadcast equipment.
Which leaves me only to ask: Is your
"Otto" dying, or does he just require a
little live assist?
so
Dennis Wells may be reached at:
505-388-4116.
For more information on the BAI Live Assistant, contact Steve Walker at: 214-3806800, or circle Reader Service 87.
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The BAI Live Assistant was a building block in KSCO's automation upgrade.

nicely with the Otaris and carousels. We
also had a Gates single-play cart deck
and an I'M deck, neither of which
presented any problems to connect to
the Live Assistant.
Once the interconnect cabling was
completed and the remote start/stop
functions were wired into the control
room console, we were ready for atest
run and acheck of audio levels to and
from the Live Assistant.
Checking it out
The input and output levels as well as
impedance matching are easily set by
placing the programming pins in the
proper position for the desired values.
Input level is adjustable from — 10 dB
to +4dB and input impedance is selectable for either 600 ohm or 10 kilohm. All
eight program inputs, and the remote

The controller is programmed by setting the 24 thumbwheel switches on the
front panel to the desired format. One
more benefit emerged here in that Position 9will cause areset to event #1and
Position 0of the switch will create askip
and stop or askip condition depending
on internal jumper pin position selected.
Smooth sailing
Since installing Live Assistant we have
experienced no operational problems
during full automation control and the
air staff enjoys the new-found time and
flexibility resulting from live assist.
Several listeners and clients have commented on the improved audio quality
and smoother music flow during our
times of full automation operation.
This can be attributed to an audio
bandwidth of 20 Hz to 20 kHz (practi-

ANTENNAS, INC

Puts
your signal
in it's place!
If you need a quality
antenna, you need:
JAMPRO ANTENNAS, INC.
The really experienced one
for over 30 years.

JAHD CP
Arrowhead
Screen Dipole

JSDP CP Spiral
Broadband Antenna

JBBP FM Antenna
Balanced Excitation

JAMPRO is the world leader in
custom-designed, directional,
CP antennas.

THE MOST POWERFUL TOOL IN AM AND FM AUDIO PROCESSING
The TRI MAZE is a complete stand alone audio processor requiring nothing more than pure source material for
total performance.
FM — Designed to feed the multiplex input of all existing stereo generators, as opposed to working around the problems
of existing processors.
AM — Complete NRSC compliance, total processing for a LOT less than 5Gs.
SOME OUTSTANDING FEATURES INCLUDE:
ZERO HYSTERESIS POST FILTER CLIPPING for up to 2dB of increased loudness without composite clipping.
TIME DOMAIN CONTOURED INTEGRATED RELEASE TIMES, that specifically treat time intervals associated with frequencies in the three
bands of processing providing the ultimate in transparency.
PEAK MIX DOWN METERING makes set up as simple as your home stereo.

If you're looking for a rich, smooth, big dimension sound for thousands less, TRI MAZE
CONTACT YOUR DISTRIBUTOR OR CALL DIRECT
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1-203-935-9066
C
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1-203-935-9242

•With over 1600 of our penetrators
delivered, more stations have
penetrated their market.
•Our custom-made directional antennas
are operating world wide.
• Full-scale antenna measurements on
JAMPRO's all-year, all-weather
test range.
•We custom-make tower structures to
duplicate your's, for optimum results.
•Ask about JAMPRO's low-power
educational packages.
Give us your requirements and see
how fast we produce.

JAMPRO Antennas, Inc.
6939 Power Inn Road
Sacramento, CA 95828
(916) 383-1177 • Telex: 377321
FAX ( 916) 383-1182
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When this one was put together...

the plan was features, "broadcast-ability" and price.

THEY DID IT!
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The SL- P999 with auto cue, indexing and digital as well as
analog outputs, features two D-A converters per channel and
20-bit resolution. The price? Technics lists all of this at only
$549.00. Allied's price is even better.

ATLANTA, GA
CHICAGO, IL
DALLAS, TX
LOS ANGELES, CA
RICHMOND, IN

800-622-0022
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WHFS Makes News
With Sine Systems
by Ken Barnett, CE
WHFS-FAVINNAV-AM
Landover MD When WHFS first
decided to move its studios closer to
Washington and leave WNAV behind,
news was one department Iwas not going to have to move.
So when Ifirst heard of the News
Director by Sine Systems, Idid not give
it much thought because Iwas not in the
market for that kind of equipment.
That changed with the pending sale
now of WNAV. We decided to split the
news department and move the FM
news staff to the new WHFS studios.
Alas, Ihad to build a news room.
Space was not a problem. However,
creating a news production area with
quality equipment to match what was already in use required alittle thinking.
Icalled abroadcast distributor and was
told that the News Director would take
care of everything Ineeded to accomplish and more.
Convenient size
The News Director is a16-in by 2-out
microprocessor-controlled audio production workstation. It saves space by taking up only two rack spaces and can be
mounted in adesktop equipment rack.

The News Director functions as aconsole, distribution amp, limiter/AGC,
routing switcher, monitor amp and a
small bank of relays and start/stop
switches.
It controls the dub functions and interaction between all news equipment,
reel, cart, telephone, mics, cassette, etc.
To be able to mount all of this equipment
in a desktop rack is areal godsend.
The built-in functions of the News
Director are, on the whole, very easy to
use, although, like any new piece of
gear, it takes some time to get used to.
All functions are controlled from a 12-

REPORT
button telephone keypad that is accessible via the front panel.
The dub function lets you dub from
reel to cart with aunique feature that allows the user to define the pre-roll time.
You can also use the unit's 12-event timer
to control the reel so that no after hours
feeds are missed.
A talkback function can be programmed for push-to-talk between the
mic and telephone or two-way. A front

panel dub 1
4 '' jack is provided to inter/
face aportable news cassette machine.
With 7 W of built-in power, a monitor
amp is not necessary; it drives a JBL
Control 5 monitor nicely.
No level worries
The News Director's 15-line inputs are
jumper selected to either — 25 dBV to
—5 dBV or — 10 dBV to + 10 dBV. Mic
input level is — 52 dBm nominal. The
outputs are actively balanced, monau-

ral, at + 4 dBm.
Operators do not need to worry about
levels; abuilt-in AGC takes care of that
and the News Director also has plenty
of headroom before clipping.
Imust admit that Icheated when I
installed my News Director. Iwas able
to obtain cables pre-wired from my distributor (left over from NAB). The News
Director is wired via three 26-pin insulation displacement connectors. The
simplest way to hook up the box is to
bring the connectors out to a punch
block.
You will not have to mess with pulling all of the individual pieces of equip-

55

ment together and building relay interfaces with the News Director; it is all
there on the punch block.
It might be aneat trick to try to remote
the keypad and clock/bar graph display.
This would add to the versatility and
should not be too difficult.
Labor saver
The News Director solved WHFS's
news production problems and it is truly
agreat news box. Its design seems to be

good and all parts are easily accessible.
The ICs are in sockets and the box does
what it says it will do. If saving time and
space and getting the job done are priorities in your news room, then Isuggest you look into the News Director.
aaa
Editor's note: Aside from his work at WHFS,
Ken Barnett is also a partner in Conner/Barnett, Assoc., abroadcast consulting
firm based in Washington. He may be reached
at: 301-306-0991.
For more information on the News Director, contact Todd Harrington at Broadcasters
General Store: 904-622-9058, or circle
Reader Service 95.

THE BROADCAST DECK FOR PUSHY PEOPLE.

e

No tape deck gets pushed around more than
aprofessional broadcast deck.
Round-the-clock fast forwarding and rewinding
can burn out motors fast, while relentless play takes
its toll on the tape heads. That's why the standard
for broadcast decks is the 122MKII from Tascam.
tts FGservo direct-drive capstan motor was
designed to prevent tape damage and deliver perfect performance under heavy workloads.The unique
Hysteresis Tension Servo Control actually lets you
adjust take-up, back tension, torque and azimuth
with open- reel precision. All without ever taking the

machine off the rack.
At the same time Tascam's three Cobalt
Amorphous heads deliver crisp, clean sound that's
enhanced even more by achoice of Dolby® B, C
and HX-Pro.
With 4-track, 2-channel stereo, Cue and Review,
and easy serviceability, the rack-mountable 122MKII
lives up to its reputation as the professional broadcast deck.
Call or write for more information about the
122MKII. Or ask other broadcast professionals.
They're the people who really push our buttons.

TASCAM

© 1989 TEAC America, Inc., 7733 Telegraph Road, Montebello, CA 90640. 213/726-0303.
Circle 8on Reader Service Card

56

July 26, 1989

Radio World

FRN's ITC

Switcher

(continued from page 41)
Our configuration is a 64 mono input x 32 mono output, fully programmed and automated audio switch.
The set-up was quite simple. We connected 64 audio sources to the 64 input terminals and connected the 32 output terminals to 32 audio inputs of various equipment including all four of our
modulators, input channels in each studio and automated reel-to-reel
recorders.
The next step was to assign aname

nection was made and what remote or
"salvo" invoked it.
But you probably want to know more
about salvos.
The Audio Switcher is programmable, with up to 99 separate programs,
or "salvos!' Each salvo can switch up
to seven sources (more if you do not
use all seven in each one) at one time
and perform machine control if desired.

to each input and output. That done,
switches could now be made manually,
using the master control unit. The remote controls were installed in each
studio and in the engineering shop.
Remote controls flexible
The remote controls are programmed
separately to send any audio source to
any of four locations. Each remote control unit (desktop version) has an LCD
screen that allows the operator to view
the names of the inputs he or she is
selecting before that selection is made.
Once the selection has been made,
the screen displays all four of the inputs that are connected to the four corresponding outputs. An included
printer will then print a statement
recording the event that just took place,
including the time of day, what con-

INTRODUCES THE

The Audio Switcher, from ITC

TASCAM 3030

3030 Features
•Balanced In/Out ( XLR)
•Unbalanced In/Out
•Amorphus Heads
•250/320 n\Nblm Selectable
•2Track 2 Channel RIP
•4Track 2 Channel Play
•Real Time Counter
•Locate Due, Locate Zero
•dbx Type INoise Reduction
• ± 10% Pitch Control
•Bias Fine Tune
•Mic Inputs
•RC- 204 Optional Remote Control
•RM-10A Optional Rack Mount

Salvos automate news
The use of salvos plays akey role in
our daily network operation. We use
them to automate our news channel almost exclusively. The switcher is programmed for every hour of the day. We
even have some salvos programmed to
switch several sources simultaneously,
as in the example of our weekend talk
programs.
Our telephone system is shared with
more than one studio. Therefore, at the
beginning of a scheduled talk show
from studio C, the output of studio C
is matrixed to the MOH input of the
telephone system.
Also, the mix-minus output from studio C is matrixed to the mix minus input of the telephone system. The caller
audio is switched to achannel on the
console in studio C and studio C is
placed "on the air."
In retrospect, Ido not see how we
could have accomplished nearly as
much as we did in the way of clean,
crisp delivery of our product without
this equipment.
We have received alevel of technical
support unequalled in the industry. I
cannot think of enough good things to
say about my experience with the
ITC/3M switcher. There are always criticisms to make, but in this case it would
be pointless, given the results that
ITC/3M has demonstrated.
Editor's note: In addition to his radio
work, Brian Williston enjoys boating, water skiing, and film production and editing. He may be reached at: 407-859-1100.
For more information on the ITC/3M Audio Switcher, contact Bill Parfitt at: 612736-5019, or circle Reader Service 88.

List Price $ 2250.00
PROFESSIONRL FERTURES
The cost effective approach to broadcast two track audio production. The 3030 has a 4 head
system...2 track 2- channel erase, record, reproduce and 4- track 2- channel reproduce...plus
71/
2 /15 ips operation as well as switchable 250/320 nWban operating levels.
The 3030 has both +4 dBm balanced and - 10 dBu unbalanced input/output for easy interface
to any enisting system. Cobalt amorphous heads combine entreme durability and encellent
saturation characteristics for greatly entended headroom that, coupled with dbH type t
professional noise reduction guarantees outstanding audio performance.

PRODUCTION RERDY
The new TfISCrIM 3030 has a real-time tape counter and fluto Cue Mark and Dupli-Sync
(second deck control) allows the user to mark a spot; quickly find that spot with search to cue,
hit play and automatically put a dubbing deck into record during spot production work.

Cull PAS for current pricing and delivery

1141111111

5700 E Loop 820 South
Fort Worth, TH 76119-7050
800-433-7668 • 817-483-7474
Feu 817-483-9952
Circle 58 On Reader Service Card

DATAWORLD MAPS
111111/9111%

DO YOU KNOW YOUR MARKET?
YOUR COMPETITION DOES!
DATAWORLD MAPS CAN
Depict your coverage!
Market orient your sales people!
Target your ethnic/demographic markets!
Identify marginal signal areas!
Plot any special requirements!
MAP OPTIONS
• SHADOWING (TERRAIN SHIELDING)
• POPULATION DENSITY
• CONTOUR COVERAGE
• SPECIALS

datawople
AService of OW Inc

R

1Fax ( 301) 656-3341
(800) :368-5754
(301) 652-8822
Circle 43 On Reader Service Card
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Wheatstone Wins with WNDR
-

(continued from page 41)
of audio at asingle glance is an excellent
feature of this DA. The LED indicators
derive their signal directly from the input and output ports, making them true
indicators of what is going on in the outside world.
Ionce had asituation where in one
DA all of the LEDs were active except
for one associated with the left channel of one of the outputs. The reason
for this turned out to be ashort at the
input plug of apiece of equipment in
a studio. In this case the DA turned

into atrouble-shooting tool as it alerted
me to a problem.

range. CD anyone?
The frequency response will suprise
you. It is rated at ±.5dB from 20 Hz to
50 kHz. Why the extended range?
Wheatstone believes that to have an audio chain in the station that is flat to 20
kHz each piece of equipment in the
chain should be flat to beyond 20 kHz
to prevent acumulative roll-off effect,
which can occur when each unit in the
chain contributes a deficient response
curve.

channel feature multitum pots. If you
have set levels with trim pots, where
the slightest twist can mean achange
DA saves the day
of acouple of dB, these multiturn pots
Another time during aremote broad- are for you.
cast over an equalized phone line
The smooth operation of the multiwhere the phone line had gone dead turn pots allows precise level setting to
(of course, when else would it die?),
within fractions of adB. They also are
Iwas able to confirm the line trouble immune to changes of level due to
RF filtering
while still at the remote location by hav- vibraton—tweaking production room
Extended frequency response could be
ing the board operator back at the stu- levels is no longer ahassle with this DA.
aproblem if proper RF filtering were not
dio observe the darkened LEDs of the
While eight outputs are ample for employed. But Wheatstone uses inappropriate DA.
most applications, sometimes more are dividual RF isolator networks and comThe SDA-82B output controls for each needed. Wheatstone has provided an mon mode RF rejection coils are on evauxiliary input port that is in parallel ery input and output port of the DA.
with the normal input port. This allows
The bipolar power supply is rugged
you to daisy-chain the input signal to ad- and straightforward featuring plenty of
ditional DAs if needed.
filtering, trirnpots to balance the supplies
cause of the reduced preemphasis curve.
It is also an elegant way to split asig- and atoroidal transformer for hum-field
With the reduced receiver signal for a nal without splicing or doubling up on free operation.
quality broadcast, life is easier doing re- connector pins. The feature can be jumShould the SDA-82B ever need servicmotes.
pered in or out.
ing, the mother board is easily accessiIhave not had the occasion to realign
ble by removing the top and bottom
the system yet, but Ican assume the
Electrical aspects
covers of the box. This exposes both
procedure is as simple as the design phiThe electrical characteristics of the sides of the board and internal parts
losophy behind all Marti equipment. All SDA-82B are impressive and innovative.
without having to remove or disconnect
of the circuitry is straightforward. And The input signal passes through state-of- anything. There are no stand-offs to
while not all of the components are read- the-art 5532 amplifiers, yielding ahigh wrestle with and no circuit boards to exily available, Marti seems well stocked slew rate and harmonic distortion of tricate.
and able to ship quickly.
only .002%. All inputs and outputs are
The Wheatstone SDA-82B is a DA
Modification of used Marti equipment actively balanced and transformerless,
worth having in the audio chain. Its
is $500 per pair, which includes acom- with an input impedance of 10 K.
thoughtful engineering and high qualplete checkout of system performance
The common mode rejection is 85 dB ity constructon make it amust.
and alignment but does not include re- at 1kHz and 70 dB at 20 K with a +4dB
pair if the unit is not functioning cor- reference. All inputs have aCMMR trim
Dave Edwards may be reached at:
rectly. Factory installation with new pot for field adjustments should they be- 315-446-9090.
equipment is $400 per pair.
come necessary. There is plenty of
For more information on the Wheatstone
The non-companding system is not headroom. Clipping occurs at + 28 dB SDA-82B, contact Pattye Bagshaw at: 315compatible with the companding Marti and this DA boasts a 110 dB dynamic 455-7740, or circle Reader Service 90.
product, so at least one transmitter and
one receiver must be converted. Ihad all
five transmitters and four receivers companded. We can now reach out further,
more quietly than ever before.
25 Years of Reliable Broadcast Transmitters
aa
Editor's note: Phillip Klingler is amember
or over 25 years, CCA Electronics, Inc. has provided
of the SBE and is aflying enthusiast who has
reliability through simplicity. Specializing in simple
aprivate pilot's license with an instrument
circuitry and rugged construction, CCA manufactures
rating and has logged 1400 hours as pilot in
dependable, longlife AM, FM, Shortwave and Longwave
command. He may be reached at:
Transmitters.
414-545-5920.
For more information on Marti's audio
A transmitters
companding system, contact M. E. McClana-et deliver durability
han at Marti: 817-645-9163, or circle Reader
and reliability to satisfied
Service 81.
customers throughout the

Marti Add-On Cuts Noise
(continued from page 52)
ing between the encode and decode
chips. This specifies amaximum noise
floor of about — 40 dB. Any less SNR
causes mistracking and in some cases
can actually increase noise by fooling the
decoding chip into increasing gain,
thereby increasing noise.
Adaptive filter circuits
Marti has added what it calls adaptive
filtering circuits to help as the signal
decreases and the noise comes up. At
about three microvolts receiver signal,
the bandwidth is decreased to help the
decoder track.
Below .5microvolts, noise is still less
than without companding, but mistracking becomes more annoying than the
noise. (Keep in mind that SNR is not
changed when audio is present but
rather the audio masks the noise, subjectively giving aquieter broadcast.) Music does a better job of masking than
does the more common voice-only.
Impulse noise is also aproblem. If the
pulse is fast, the effect is less noticeable
than when it is slower. But either causes
mistracking.
Companding must also have afast "attack time" to handle the highest transmission frequency, with aslow release
time to reduce distortion associated with
low frequency audio.
High and low end limited
Marti limits the high end to accommodate the channel bandwidth and limits
the low end because of its use of a27
kHz tone to turn on repeater transmitters. Both help the decoder track more
easily.
The transmitter still has the standard
compressor before the encoder board
but it is no longer necessary to hit it as
hard. Only occasional and slight deflections of the compression meter are
necessary.
Ihave also found fewer sibilance problems with the upgrade, probably be-

COMPACT

CCA ELECTRONICS, INC.

F

cc
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The effects are all
digital. The grins are
only natural.

• Zero bias Triode in DC
Grounded Grid Circuit
• Conventional Plate
Modulation
Alvin vocal shift program—one of 70+ Eventide
Broadcast Ultra-Harmonizer ° digital audio effects
designed to stretch your imagination (and your
smile). And when you have fun, so do your listeners.

DISASTERS

TE

Nitty Gritty makes the only motorized, professionalgrade CD cleaning machine that is capable of
'perfectly" cleaning your station's valuable collection.
$170 in vinyl $230 in oak. Four models of record
cleaners also available. Priced from $270.
Nifty Gritty, 4650 Anow Hwy. * F4, Montclair, CA91763
714/625-5525

Grde 22 On Reader Service Card

FEATURES:

• Rugged Construction with
High Quality Components

NEED TO BE

"ON AIR"

world. The high quality
standards and design
simplicity produces the
best value of broadcast
transmitters in the world.
• Time Proven Long Life
Design

DISCS

CLEANED TO
PREVENT
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RADIO'S MOST COLORFUL BLACK BOX
EVENTIDE INC
ONE ALSAN WAY
LITTLE FERRY, NJ 07643

Eventide
the next step

TEL .201 641-1200•TWX 710-991-8715•FAX 201- 641 loa:

Circle 44 On Reader Service Card

• Longest Documented Tube
Life
• Designed for FCC, DOC
and CCIR Requirements

WE MAKE IT SIMPLE
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Cassette Rivals Reel Deck
(continued from page 51)

numerous times, Icould not discern audible variations between any of the eight
channels with regard to fidelity, distortion or adjacent channel crosstalk.
Most recording enthusiasts reference
the "feel" of any piece of equipment and
attach a label to it. Imaintain that all
electronic circuitry imparts a "color" to
the waveforms manipulated by it, and
that, in theory, those circuits exhibiting
the least amount of color to the material
passed through them are often considered the top of the line.
Purists adamantly maintain that there
is anoticeable difference in audio amplified by tubes and audio amplified by

*

*

*

*

solid-state devices. Ibelieve electrically
transferred sound is perceived in the end
as is art: "Beauty lies in the 'ear' of the
beholder."
Naturally, the age old adage of "garbage in-garbage out" applies to any audio system, but given the parameters encompassing the Syncaset it more than
meets the task of multitrack recording,
at a cost significantly below any open
reel decks.
III

Steve Keating may be reached at:
818-363-6064.
For more information on the Tascam 238,
contact William Mohrhoff at Tascam: 213726-0303, or circle Reader Service 86.

* TOWER NETWORK SERVICES

MIS

Tower Inspections & Maintenance
Pressure Vat Guy Treating
Digital Tension Measurements
Structural Design Modifications

Service like you've never seen
We do high volume at LOW PRICES

214-891-0555 DALLAS
Toner

THIS
SPACE
AVAILABLE
Call
1-800-336-3045

404-699-2620 ATLANTA

R.L. HOOVER
Consulting Telecommunications
Engineer

11704 Seven Locks Road
Potomac MD 20854
301-983-0054
Member AFCCE

SPENCER

BROADCAST
The Radio Station
Specialists

Chuck Spencer
Phoenix, AZ
602-242-2211
FM Study
Program
FM Searches Within
The Budget of
Anyone Who Owns
An IBM-PC
L.R.C.

R.J. GRANDMAISON, P.E.
CONSULTING ENGINEER
Applications and Rulemakings
11213 Split Rail Lane
Fairfax Station, VA 22039
(703) 764-0513
Member AFCCE

RADIO SYSTEMS
ENGINEERING
FCC Applications • Design
• Installation • Field Service

Experienced & Affordable
4250 East Powell Avenue
Las Vegas, Nevada 89121

24 Hr: (702) 454-2085
Coast to Coast

RF and Audio

STEVE VANNI ASSOCIATES, INC.
BROADCAST TECHNICAL CONSULTANTS

Project Management
Facility Planning
Equipment Installations
P.O. Box 422
Auburn, NH 03032

(603) 483-5365

FCC's Engineering

EVANS ASSOCIATES

ÀM,FM and TV Data

Consulting Communications Engineers

Bases for your PC
Call today lo request atree saes

Communications Data
Services

Moffet,
Larson &
Johnson, Inc.

MIRKWOOD
ENGINEERING

Hilton Head Is., SC 29928
(803) 785-4445

Consulting Communications
Engineers
• FCC Data Bases
• FCC Applications and Field
Engineering
• Frequency Searches and
Coordination
• AM-FM-CATV-ITFS-LPTV

OWL ENGINEERING, INC.
1306 W. County Road. F,
St. Paul, MN 55112
(612)631-1338 -Member AFCCE•

FM CHANNEL SEARCH
FM Database pool
MSDOS
EGA Graphics-Color
Broadcast Technical
Consulting

-V

Doug Vernier

Broadcast Consultant
1600 Picturesque Drive
Cedar Falls, IA 50613
319-266-7435

o

TUNED IN
e

WNOK/WODE in Columbia, SC,
will assist Kandy Clark in servicing
the Southeast region. He will be
headquartered in the Marietta, GA
office.
The new deal ... Two new radio
equipment dealers have begun operations in the New England area. As
of 5June, the E.U. Wurlitzer Company opened its Pro Audio division
at its Boston headquarters under the
supervision of Peter Engel, who may
be reached at: 617-437-1815.
Opening 15 June was the third office, located in Auburn, NH, of
Northeast Broadcast Lab (NEBL).
The office will be managed by NEBL
installations specialist Steve Vanni,
who
may
be
reached
at:
603-483-2352.
Richardson Electronics, Ltd. has
opened its second sales office in
Canada. The site, located in StLaurent, Quebec, near Montreal, is
managed by Yves Caron, who brings
five years of experience in electron
tube and component marketing.
The new office will serve several
markets using electron tubes and
power semiconductors, which include broadcast, marine, avionics, industrial, medical and other electronic
fields.
For more information, contact
Richardson Electronique Canada
Ltd. at: 514-748-1770.

Alernix., Ait

EBS EQUIPMENT

Rural 8.z Remote Site
Field Engineering
50 Park Ave.
Claremont, NH 03743
603/542-6784

Member AFCCE

SOFTWARE

•

216 N. Green Bay Rd.
Thiensville, WI 53092

W. LEE SIMMONS
& ASSOC., INC.

5 Gracefield Road

0111 1- "'

IS Field Engineering

(414) 242-6000

Two Skyline Place
5203 Leesburg Pike #800
Falls Church VA 22041
703-824-5660
800-523-3117

"•••••....

Broadcast Engineering Software

602-322-6989

Consulting Telecommunications
Engineers

People ... With the new fiscal year
just begun as of 1July, Gentner Electronics is adding personnel in both
its manufacturing and administration
areas.
The company has named Hugh
Heinsohn to the post of Director of
Corporate Development. Heinsohn,
former Director of Marketing Development, will research acquisition
and joint venture candidates, procure patent rights and supervise
Gentner's Management Information
Systems.
Gentner CEO William Trowbridge
will assume product management
responsibilities from among Mr.
Heinsohn's former duties, in addition to maintaining his present
managerial responsibilities.
Gentner will also add one customer support technician, two marketing coordination employees and
an information processing assistant.
The company will also hire 12 new
manufacturing employees to bolster
its production capabilities.
Studer Revox America (SRA) has
also done some shuffling, adding
former Harrison and Neve pro audio
sales staffer David Purple as the sales
rep for Studer's newly- formed
"Nashville- South" territory.
The territory Purple will cover includes the formerly designated
Southeast and Southwest regions.
Purple's arrival works hand in hand
with the promotion of Studer Southeastern sales rep Joe Bean to Eastern
Sales Manager for professional
dealer products. Purple will be based
in Studer's Nashville headquarters,
as will Bean.

Also at Studer Revox, Brian Tucker,
along-time independent sales rep for
the company's Great lakes/Midwest
region, has signed an agreement
with SRA. Tucker will now be afull
line dealer for Studer Revox
products.
Elsewhere, at Broadcasters General
Store, Barry Thomas has come
aboard and joined the company's
sales force. Thomas, a certified
AM/FM engineer and former CE at

FCC Applications, Design

6105 EArlington Blvd
Falls Church VA 22044
(703) 534-0034

BROADCAST
TELECOMMUNICATIONS
CONSULTANTS

Company forms ... Former president of the now-defunct ADM Technology Robert A. Bloom has announced the beginning of operations
of Innotech Systems. The new company will initially offer tech support
and service, along with an in-depth
inventory of spare parts, for all of
ADM's products.
Innotech is located at 2328 Livernois Rd. Suite A, Troy, MI 48084. The
company can be reached at:
313-689-7160.

FM STUDY for YOUR PC
Fast.

precise,

Nlonthl

and Cost

data base update. a‘ailahle

Coll today to mud afree sample
Communications Data Services
6105 EArlington Blvd
Falls Church VA 22044
(703) 534-0034

Price
Model CEB Encoder- Decoder
Model CE Encoder Only
Model CE With Stereo Option

$ 540

$375
$405

Model CD Decoder Only (
REQUIRED FOR LPTV)

$320

Receiver can be supplied to drive Decoder
• Encoder FCC Type Accepted • Decoder FCC Certified
• Exceeds FCC Specifications

$ 100
•

All interconnections to the EBS equipment are made through a barrier terminal block.
No special connectors necessary. In stock— available for immediate delivery.

GORMAN REDLICH MFG. CO
257 W. Union St. •

Athens OH 45701 •
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614-593-3150

Irriej402
October 17,

1988

hr. Gary Snow,
Wheatstone

President
a

V.I.P. Parkway
Syracuse, NY
13211
Dear Gary;

/ Just
wanted to
drop you
a line
appreciate all of the last minute
he
our A-500 console back In July.
Thanks
to
you and
your staff,
ve verand let you know how much we
la
a winner/
facility on time and without a single g
1p with
the installation of
C
a he ease of in tal/
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enloys the oease of
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udio performaZe.

use of te on the air with the new
litch.
The
A-500 console

ei;e COuld recommend th
everyone
h
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way, our
SP- 6 has been Installed he conso/e, and I enJoyed
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our improved
great feaere
desi are taking advantage of it's
e console to anyone.
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wonderful
eq
and thepiece
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and
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pment.
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ily aoc000_tfaightforward layout a d
Again,
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serviceoriented
Sincerely, '
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"Our 35% cume ranking is safeguarded by the hassle-free operation
of DYNAMAX cad machines.
WIVK Ls #1 in Knoxville and
DYNAMAX is #1 On Air."
Ed Brantley
PM Announcer,
WIIIK AM/FM

fidelipac Corporation
D P.O. Box 808
D Moorestown, NJ 08057
0 U.S.A.
D 609-235-3900
D TLX 710-897-0254
D FAX 609-235-7779

