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L-Band in Doubt for Eureka Field Tests
by Lucia Cobo
CLEVELAND Despite making it all
the way through the lab-testing phase of
digital audio radio ( DAR) systems.
Eureka- I47 DAB will not get the neces.iary spectrum it needs for field testing
from the National Telecommunications
Information Administration ( NTIA).
As the laboratory testing of the seven
proposed digital audio radio ( DAR) systems by the Electronic Industries
Association ( EIA) and the National
Radio Systems Committee ( NRSC)
neared completion at the NASA Lewis
Research Center, the NTIA had not yet
granted the EIA and the European
Eureka- 147 DAB consortium spectrum
for field testing its L- band system in San
Francisco, and at press time, seemed
unlikely to do so.
The other out- of- band proponent.

NASA/VOA, is expected to
recieve the necessary permits
to field test at or near S- band
(see sidebar, page 6).
In the United States. L-band
(1500 MHz) is shared by government and non- government
users. Permission to field lest
in that band must be secured
through the NTIA. The agency
indicated it would not likely
approve the spectrum use for
the test.
Sources at NTIA claimed the
agency made its position clear
at the World Administrative
Radio Conference ( WARC
'92) in Torremolinos, Spain in 1992, and
that the agency's refusal to grant L- band
spectrum for field testing was " merely a
reaffirmation of our posilion." At the
time. 40 MHz at 1.5 GHz was allocated

for satellite broadcasting of digital
audio, but countries were left the option
to place the new service in other areas
of the spectrum. The United States
entered footnotes stating 1.5 GHz was

Vandal Demolishes WCRZ-FM Tower
Teen-ager Jailed for
Cutting Guy Wires
by Bob Rusk
BURTON, Mich. The number one
rated station in the Flint. Mich., markct—WCRZ(FM)—was knocked off
the air dining the crucial spring ratings
period after two guy wires to the station's 370- foot tower were cut, resulting

Yesterday

that we were off the air. Normally when
we have that kind of occurrence, with
both stations off the air, it's atower problem," said Patrick.
"We sent an engineer to the tower and
he called back and said the tower was
down— literally down— lying on the
ground. The assistant program director
and Igrabbed our flashlights and went
out there. I'd never seen anything like it.
We found two guy wires on the far end
that looked like they had been cut. The

FAVORITES

Today

received a series of anonymous tips. It
was scary." Patrick explained. "We got a
call that these people would meet with
continued on page 6

unacceptable and DAB would
he broadcast at 2.3 GHz
(2310-2360 MHz. or S- band)
on a primary basis terrestrially
and via satellite ( RW. March
25. 19924.
NTIA sources also said that
although an "engineer or technical person" from NTIA may
have participated in the eLrly
planning stages of the whole
testing process. that person
"had no policy- making authority."
The EIA, however, said it
was still trying to resolve the
apparent impasse. " We are still
pursuing discussions with NTIA." £ aid
Lisa Fasold. EIA spokeswoman. " It has
not been officially denied to us."
Field-testing of Eureka at another frequency. such as S- hand for which the
proponent does have a system, is not an
option the Eureka- 147 engineers had
planned for.
"As far as Iknow, there has been no
definite decision one way or the other."
said Clint Pinkham, of the U.S. division
of Thomson Consumer Electronics, one
of the original partners in the Eureka 147
e
ontinued on page 6
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in the tower collapsing and being
destroyed. The tower was just four
months old. At press time, WCRZ
remained off the air while a new tower
was being installed. Sister station
WWBINI(FM) was also affected, but
returned to the air about 12 hours after
the vandalism was reported.
The incident occurred in the early morning hours of Mother's Day ( May 14),
according to WCRZ Operations Manager
J. Patrick.
"We got acall at 3:08 a.m. informing us

wires weren't pulled apart. They were
clean cuts. We suspected right away that
somebody had cut it down. That was
where the police took over. They apprehended one suspect the next day and are
still searching for asecond ( suspect)."
Arrested was I7- year- old Burton,
Mich., resident Sherman Ronnie Elrod,
who has been charged with destroying
the tower. He is being held in the Genese
County Jail under a $40,000 bond.
It was Patrick who was able to supply
police with the suspect's name. " We
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Advisory Committee Issues
WRC-95 Report to FCC
WASHINGTON
The WRC-95
Industry Advisory Committee ( IAC)
issued its final report to the Federal
Communications Commission ( FCC).
Established in 1994 by the commission.
IAC was to provide advice, technical support and recommendations from industry
to assist the commission in its preparations for the 1995 World Radiocommunication Conference, convened by
the International Telecommunication
Union on Oct. 23, in Geneva.
The IAC's final report and comments

filed in response to its Second Notice of
Inquiry, will be considered by the commission in developing recommended U.S.
proposals for WRC-95. These recommendations, and those of the National
Telecommunications and Information
Administration will be forwarded to the
Department of State for the development
of consensus in the final U.S. proposals
for WRC-95.
Del Castillo Re-elected to
Designated NAB Board Seat
WASHINGTON
Ricardo A. del
Castillo, vice president of operations.

June 14, 1995

Tichenor Media System, was elected to
serve asecond consecutive two-year term
on the National Association of
Broadcasters's Radio Board of Directors.
Del Castillo began his broadcasting
career as general manager of KLAT(AM)
in Houston. After eight years, he became
a vice president and board member of
Tichenor Media System.

both offices performed the same activities. Because the offices were only 17
miles apart and because the commission
owned the property in Laurel. it deemed
the move a more "efficient use of CIB
resources." Transferring the functions and
staff to Laurel will decrease lease expenses, reduce space costs by 75 percent as
well as reduce administrative costs.

FCC Consolidates Staff

Service to the Baltimore area will
"decrease somewhat." according to an
FCC release, and it will "enhance service" to Washington.

WASHINGTON The Federal Communications Commission ( FCC) consolidated the staff and functions of its
Baltimore Office of the Compliance and
Information Bureau into the Laurel, Md.,
office. The Baltimore office is now
closed.
The move is a consequence of the
Bureau restructuring its operations so that

continued on next page
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You will see the difference as soon as
you see the Phantom in action. The display provides
you with all of the information you need to see in
aclean, concise manner, without the crowed look
that you'll find in other systems. If you are familiar
with the most popular software on the PC, then
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number of topics, from alist of expired spots to
an analysis of potential mistakes in your log. The
Phantom also maintains ahistory of system
activity.

The Phantom has the features that others
would want you to believe are theirs exclusively.
il.A.ATT‘C.114- The Phantom remains completely functional during
recording, sensing relay closures and starting breaks
Digital Audio Automation
as easily as it does when it is not recording. The
Phantom can fill incomplete breaks with spots
The Phantom ends the confusion of
from alist you specify without ruining product
automation by keeping everything organized. The
separation.
Phantom simplifies your daily operations by
keeping information such as input changes, voice
While other systems tie your hands and
changes, and dock changes in their own individual
limit your flexibility by only offering 3or 4inputs,
schedules rather than in the log. You can leave those
the Phantom gives you 6stereo inputs, using its
liners and other voice drops out of the log because
AMX-84 solid state switcher, with the option of
the Phantom will do them for you. The Phantom
increasing the number of inputs to 14 or more. If
allows you to date new schedules to begin weeks,
your station is Newsnalk, you know how important
months, or even years in advance. When your
this can be.
satellite network informs you that there will be a
voice substitution on Thursday, two weeks from
The Phantom allows you to change the
today, you can prepare for it today.
sampling rate, digital format, and stereo/mono
The Phantom can retirne spots to fit them
cleanly into asatellite break without inserting
silence, overlapping, or running late. The Phantom

53

settings at will to meet your needs for an
individual spot. The Phantom offers anumber
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AC-2format, as an option.
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Washington SBE Drives EBS Conversion
by Lucia Cobo
WASHINGTON On the heels of the
Federal Communications Commission
(FCC) reaffirming the July 1, 1995 deadline date for conversion from the
Emergency Broadcast System ( EBS) to
the Emergency Alerting System ( EAS),
SBE Chapter 37 in Washington recently
held an `EBS Update Party."
The second such chapter- level SBEsponsored effort was a vehicle for
Chapter 37 "to give something back,"
said Thomas R. McGinley, chief engineer
WPGC-AM-FM, RW technical advisor
and chapter chairman. "This is an opportunity to give the local engineers some
profile with the owners and general managers," he said. "To give time and service
in the interest of a better EBS benefits
everyone—particularly the smaller stations whose units may otherwise go
unmodified."
EBS decoder conversion is the only way

Chapter 37 received support from various
sources, including the locale used for the
event. Bud Aiello, manager of engineering
services, National Public Radio, made the
audio engineering services unit of NPR in
Washington and himself available for the
conversion party, which ran from 10 a.m.
to 6p.m. on Saturday, May 20.
The public service project was a
"resounding success" according to
McGinley, with atotal of 35 boxes converted for 25 stations. Chapter 37 invited
the Baltimore SBE members to bring in
their boxes for conversion, but the timing
of the update party coincided with the
Preakness Stakes at Pimlico. However,
stations came from as far away as
Salisbury on the Eastern Shore of
Maryland, Warrenton and Fredericksburg, Va., Hagerstown, Md., and asmall
Baltimore contingent.
There has been some controversy
surrounding the idea of chapter- sponsored EBS updates. Some contract

Engineers donating their time and
expertise included Aiello, McGinley, Bob

made by Gorman Redlich, McMartin and
TFT. The project went smoothly with

Pictured Ito r: NPR's Bud Aielb, WPGC-AM-FM's Tom McGinley,
Multiphase's Scott Taylor and Ed Bukont, WKYS-FM's Bob Clinton, WJAL-TV's
Bob Baker, Lockheed Martin's Dennis Vearrier and Multiphase's Henry Stewart.
food supplies from Bradley Broadcast
Sales (coffee, donuts and lunch for all in
attendance), and parts from Braddock,
Pa.-based LEFF Electronics, as well as
TFT Inc. conversion kits.

Baker from WJAL-TV Hagerstown, Md.;
Dennis Vearrier, Lockheed Martin;
Stewart, Taylor, Bukont; Jim Heim of
King Video Associates and Bob Clinton,
WKYS-FM.

Small, Reliable, and
Runs Nearly Forever
at"

NPR's Audio Engineering Services Unit and Henry Stewart
engineers are displeased with the projects as they earn in the range of $50$200 per unit conversion. But
Multiphase Consulting's John Bisset
was the driving force behind the EBS
Update Party in Washington, and
Multiphase Engineers Henry Stewart,
Ed Bukont and Scott Taylor spent the
entire day at the NPR facility working
on the conversion project.
A question was raised about modifying
the EBS encoders ahead of the July 1
deadline. The rules specify July 1as the
date to start using the eight- second
continued from previous page
tone, not before. However, an FCC
FOB spokesman suggested that if a
Arbitron Announces
market converted all at once, it could
1995 Radio County
convert ahead of the deadline.
Coverage Survey
The gathering afforded the group an
opportunity to socialize and share experNEW YORK The Arbitron Co. released
tise. Some of the boxes brought in for
the 1995 edition of Radio County
conversion were rare and unknown modCoverage, an annual study providing perels. Boxes that came in included an
sons 12-plus radio audience estimates for
Avcomm unit no one had seen before, but
every county in the continental United
was easy to modify because it had timing
States, plus metro counties in Alaska and
trim pots on the rear panel.
Hawaii.
Another unique set of units came in
County coverage reports provide listenfrom a former Metro Media station.
ing information for all counties by state.
According to McGinley, the custom boxIt includes listening estimates for two
es built for the Metro Media family of
dayparts: Monday - Sunday, 6a.m. - midnight and Monday - Friday, 6 a.m. - 7 stations bore the name of Thomas J.
Dougherty EBS Monitor/Coder. The boxp.m. The listening estimates are cume
es were well built and deciphering what
persons 12-plus and cume ratings, averneeded to be done to bring them in comage quarter hour shares and average quarpliance " added to the fun," said
ter hour ratings, station share of county
McGinley.
listening, metro share contribution and
There was also asteady stream of boxes
county share of station listening.

to comply with the new rules that call for
all radio and TV licenses to upgrade their
EBS decoders to demute within four seconds of sensing the 853/960 Hz tone pair.
The modification allows for the new
eight- second test tone required in the
rules.
There is no equipment currently
approved for EAS July 1996 standards.

N EWSWATCH

Sound Familiar?
Continental's
quality design and
construction
means years of
trouble-free operation in all types
of environments.
Plus, in the unlikely event your
814H needs repair,
Continental's
team of trained
professional
technicians is
available 24 hours
aday.

OK, so it may not
be quite as familiar
to you as that other
shape, but
Continental's 814H
1kW FM broadcast transmitter
delivers surprisingly powerful performance for such a
small package.
Only about the
size of your average four- drawer
file cabinet, the
completely self814Hi1
contained 814H
features continuously adjustable power from
150 to 1000 watts', solid-state
electronics, digital modulatior
indicator, and superior audio
performance. And of course,

kW FM Transmitter

Even the other
little guy couldn't
say that!

Call 800-733-5011
Using the power output of aContinental 802B exciter.
4.95.103

For nearly 50 years, Continental Electronics has provided excellence in broadcast
transmission products sivorldvvide. Refuse to compromise... call Continental first!

Conti/LE/dal Li 1.t

Colifurtedian_

PO BOX 270891 • DALLAS, TEXAS 75227-0879
214-381-7.161 • FAX 214-3814949

Gale (213) Om Reader Service Card

4

Radio World

EAR WAVES

June 14, 1995

Politics Mires Digital Audio Radio Testing
WASHINGTON Boy. do Ihave news for
you. Long-time columnist and frequent
Studio Sessions contributor. Alan From the
Trenches Peterson joined the staff of RW
as technical editor this week. Al takes over
for the upwardly mobile John Gatski, who
is masterminding the fall launch of Pro
Audio Review for RW's parent company.
IMAS Publishing.
Al, who has entertained and informed
you through the years, will take over as
Studio Sessions editor and as an inhouse font of knowledge about radio,
from the trenches, as it were. Tom
McGinley and John Bisset are both
keeping their advisory roles with RW
(we would never give up their experience, know-how and good humor). and
John, of course, will continue to inform
you with Workbench.
Al will develop his own column for Studio
Sessions, gleaned from years of experience
in the field of production. He will also contribute to the strategic planning for RW,
and pitch in as we continally try to improve
the regular Features and Buyer's Guide
sections of the newspaper. But he will not
be leaving the trenches. Al will continue his
involvement with the business: he is a
member of the Society of Broadcast
Engineers, and will be very active in the
Washington- Baltimore radio community.
If you have questions or comments for
him, drop him aline in care of RW or email us on CompuServe at 74103,2435.

Living in or near the big city has its
advantages. but it has its drawbacks. too.
I've told you about my brushes with crime
in the past... last night Iwas rudely awakened by swarms or helicopters swooping

Co
WE

down and over aneighboring park. It
2a.m. and after avery uninformative
with a very un helpful Alexandria.
police sergeant, Iresigned myself

was
chat
Va.,
to a

led to believe that once the process was
underway, L-band would not be denied to
them? Are they hoping to field test elsewhere where they have
extensive transmitting
"pods - set up and
could really shine in
the field? Does anyone

backs and then abandons Eureka- 147.
Then EIA brings Eureka in to test and
now cannot get it spectrum. What must

Tony Brown On the Air

At WLIB(ANI) New York

night of little or no sleep.
It worked out OK Iguess, because it
forced me to spend most of the night—
no, really—thinking about Eureka- 147's
predicament ( no L- band for field tests)
and the egg on EIA's face. As Ireported
and wrote the front page story. the one
thing Icouldn't answer, or get anyone to
answer was: "Didn't anyone check with
NTIA when the tests were being organized?"
Imean, people... Did EIA really think
that having an "engineer or technical person" from NTIA present at the planning
stage of the tests was tacit permission to
grab achunk of Lband? Or did EIA staff
members miss the issue of RW that carried the story of the U.S. government's
official position on digital radio ( L- band
unacceptable, S- band
OK, in- band preferred)
stated loudly and clearly
at WARC ' 92?
Did EIA assume that
because it was EIA.
NTIA would give it a
bit of Lhand for field
tests for a system that
has no chance of
becoming a choice in
the
United
States
unless the entire spectrum allocation
setup is reworked? lirrimm.
And why aren't Eureka- 147 officials
crying foul? Did they not expect to get Lband here? Did they believe, or were they

•
•
know
how
many
Tony Brown received awarm welcorne .from
Eureka- 147 pods it
WLIB(AM) as he debuted as host of the new WL1B
takes to match one
radio program, " Tony Brown." The welcoming
IBOC transmitter's
reception wa, held at The Four Seasons restaurant
coverage area?
and included such New York notables as ( Ito
The really awful part
former New York mayor and fellow WLIB air
is that the wonderful
personality,David Dinkins; Cheryl Sutton, vice
advancement that digipresident andtreasurer of Inner City Broadcasting,
tal radio technology
WUB's parent company. and Pierre Sutton,
could represent for this
chairman and CEO of Inner City Broadcasting.
industry is now firmly
mired in political muck inside the
the rest of the world think of our efficienWashington Beltway. Once the U.S. govcies as apolitical nation?
ernment's position was made clear, the
The outcome of this story should be
testing subcommittees should not have
quite fascinating. Will EIA continue on
accepted an Lband system for testing.
with field tests sans Eureka- I47'? Will
Eureka -147 should have been made to
anyone care about the tests after this bit
test its Sband system or not at all.
of adebacle?
What should have been aclear case of
We will continue to mine this story for
head- to- head competition between techyou and report on the developments as
nologies has been muddled by associawe hear of them.
tion and agency politics. First. NAB
For now though, ain't politics great?

Ry
'Al

l
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ARC- 16:

the logical choice for LMA and duopoly transmitter control.
For more information on the ARC- I6 family
of transmitter controls, contact Burk Technology.
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READERS FORUM

OPINION

If you have comments for Radio World, call us at 800-336-3045 or send a letter to Readers Forum
(Radio World, Box 1214, Falls Church, VA 22041 or MCI Mailbox 4302-7776). All letters received
become the property of Radio World, to be used at our discretion and as space permits.

Ideas for AM
Dear RW,
New ideas for expanded AM band...
Now that the AM band has expanded and
precious few allotments have been made
by the FCC for stations to relocate there,
we see progress moving along about as
fast as AM stereo. Ihave at least one
radio that will tune in the expanded band,
and have heard nothing there, day or
night. AM broadcasters do not seem to be
rushing to fill the new void.
The article acouple of weeks ago about
community radio in Japan sparked some
interest. Iknow that such asystem would
be impractical in this nation of crowded
airwaves; however, it would be great to
see (once again) agroup of people on the
air who do so out of love for radio. If so
many existing AMs are reluctant to move
to the extended band frequencies, what is
the harm of setting aside at least some of
this for low-power broadcasting by individuals who simply wish to broadcast to
their neighbors?
Such a service could be non-commercial, and permit new ( and unique)
sources of programming where otherwise
none would exist, either because of
crowded airspace or the unwillingness of
commercial broadcasters to risk certain
types of esoteric program material. I
would not go as far as turning the
expanded band over to pirates, as one of
your readers suggested. Anyone wishing
to go on the air should be able to pass a
test designed to gauge his competency on
matters such as radio theory and FCC
rules and regulations. It is possible under
more crowded airspace conditions to
have more than one of this new breed of
broadcasters share afrequency.
Power outputs could be limited to levels not exceeding 100 watts, or whatever
is necessary to strike abalance between
a respectable, if not limited, coverage
and avoidance of interference to other
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services. Nighttime hours could be allotted by channel to different stations in
different areas, affording a typical station the privilege of occasional skywave
propagation (
just like the clears) for
additional DX offerings.
The new service would be in the best
interest of the public, offering them more
choices. It also would open up the limited
airspace to new voices airing original
music as well as novel viewpoints, with
no commercials except for the occasional
swap-shop program. Imagine acompletely classical station serving a small community where doing so commercially is
not feasible. Network or syndicated programming would be limited to less than
10 percent of the station's broadcast each
day, promoting localism.
A final benefit to consider is that such a
service can be seen as a gift to future
generations who otherwise would not
develop the kind of fascination with radio
as their descendants who eagerly tuned in
on crystal sets, or those like me who
spent evenings DX-ing when the local
daytimer signed off. What aheritage to
preserve!

Dear RW.
Having been an AM radio broadcaster in a
full-service format all of my career, Ihave
been acutely aware of the trend to rid the
AM band of music. Those in charge of programming so many great and formerly
great stations seem to believe there is
absolutely no place for music on our dial.
Of course, Iunderstand the necessary
repositioning of our medium toward news.
information and talk in order to remain
viable and competitive in the industry, but
the idea that no one wants to hear music
on AM is alittle hasty. Granted, talk radio
has brought the medium wave band back
to life. We have been witness to what
many refer to as America's second revolution, and the free flow of ideas is terrific.
However, it seems we've gotten to the
point where almost anything talk is preferable to atune. The idea of "if it's talk, it
will succeed" is ridiculous.
If aformat is well-executed, engaging
and promoted, Ibelieve there is still a
place for it on the AM dial even if it has
some music, and Ido not mean jingles and
theme music. Iam sorry to see what has
been my favorite format evolve into linercard radio on FM. Although Iunderstand
the economics of it, with so many opinionated satellite talk shows available, the
radio landscape has become a blur of
vanilla automatons without individual
identity in many cases.
We at KOMO(AM) 1000 have seen the listener erosion and our formerly full-service
(with music) format become more talk. My
question is, is it necessary to do so to the
exclusion of all music? Many listeners enjoy
atune now and then to break the monotony
of all the talk and it is not just the older
demo because Ilisten to the listener. During
my busy afternoon drive slot we might get a
few songs in between 4 and 6 p.m. but it
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It is time to once again applaud the actions of alocal
Society of Broadcast Engineers (SBE) chapter.
In May, Washington, D.C.'s Chapter 37, under the
leadership of Tom McGinley and the drive of contract engineer John Bisset, voluntarily modified
EBS decoders to receive an eight-second emergency
warning tone instead of a22-second warning tone
for 25 area stations.
Each station saved anywhere from $50-200 in fulfilling the FCC July 1tone conversion deadline that is also part
of the new Emergency Alert System (EAS) requirement.
What is more laudatory is that the effort, spearheaded by acontract engineer, meant that chapter members performed this public
service in the face of severe criticism and opposition from contract
engineers in the business (who disliked seeing revenue slip away).
Chapter 37, like the Houston chapter, which recently undertook the
same modification in its community, proved to radio and television
management that engineers are clear and bottom-line thinkers and
should always be part of the strategic-planning team at the station.
National Public Radio and its manager, engineering services, Bud
Aiello, who was instrumental in the Washington, D.C. effort, also
deserve recognition for giving something back to an industry that is
not always friendly in word or action to noncommercial broadcasting.
Events such as Washington's and Houston's serve to reinforce
localism—and localism is what radio is all about. By helping stations
stay up to date with the Emergency Broadcast/Emergency Alerting
conversion, these two local SBE chapters have helped make the transition to more modern, nora efficient emergency warning systems.
Many parts of the country are even now suffering from floods,
tornados and assorted forms of bad weather. Radio needs to be
there for its listeners with the most effective and up-to-date
emergency warning system possible.
Three cheers for the Washington SBE chapter and John Bisset
for providing avaluable service to its area broadcasters and for
singlehandedly demonstrating that the industry needs its engineers for more than just tweaking atransmitter.
— RW
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really does make for anice break.
Iguess what Iam trying to say is, we
need to keep our own identities, whatever
the format and resist the "well, they're
doing it so we should too" attitude. We
need more feeling instead of format,
more humanity and touching of lives that
does not come with programming by
charts and graphs.

Excellent and timely

Dear RW,
Iwas one of the many broadcasters who
took the DAB bus tour at the show and
was impressed by the demonstration.
However, Idid some off-bus listening to
the signal on a portable receiver and
heard noticeable multipath-like noise on
the regular FM signal. And on both the
AM and FM, the signals were being
splattered two channels on either side of
the broadcast signals.
Iasked my consulting engineer's opinion and he thought the FM multipath-like
noise was the AM component of the digital modulation. And he thought that the
splatter was due to large bandwidth of
the digital modulation.
Icannot think of asingle FM broadcaster who would add DAB if it caused the
current signal to sound noisy, scratchy or
inferior. And channel splatter of the magnitude that was present at the show
would cause chaos in those markets
where there are alot of stations.
Ihoped USA Digital is also aware of
these problems and has some plans to
address them.

Dear RW.
Alan Haber's article on establishing
World Wide Web pages on the Internet
was excellent and timely.
An approach that bears more attention, especially for stations with limited budgets, is having an Internet
provider set up your page on his own
server. This absolutely minimizes
one's investment in equipment,
requires no special phone lines and is.
by far, the quickest way to get a page
up and running.
Using this method at WFLN-FM in
Philadelphia, our page was up in less
than a week from initial approval. We
used an existing PC with a modem to
retrieve e-mail from an America Online
account, and put the AOL address on
the WWW page. Very cheap ( zero
equipment costs in our case) and very
friendly.
We think this is the ideal way to test the
waters with no real investment. The costs
were afew hundred dollars to set up the
page ( plus alittle extra for some graphics
that we wanted) and $ 20 monthly.
Changes to the page are done by the
provider for a reasonable charge. If the
page " takes off' we always have the
option of installing a server on- site and
doing everything ourselves.
By the way, how about amonthly list
of stations with Web sites? It would be
a valuable resource, allowing stations
to cruise around, checking out what
others are doing for their pages.
To check out WFLN's page ( you
knew Iwould get around to this), try:
http:/www.netaxs.com/people/isphere/
WFLN.

Mark F. McNeil, President
Guardian Communications Inc.
Cincinnati, OH

Jim Perry. VP Engineering
Marlin Broadcasting
Philadelphia. PA

Tom McCarthy
KOMO Radio
Seattle. WA
IBOC listening
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L-Band in Doubt for Tests
Vandal Topples
Tower, Suspect Jailed
continued from page I

continued from page 1

somebody from the station, and they
could help us. They wouldn't meet
with police or the FBI. They gave us
an address to go to—an upper apartment in one of the older neighborhoods.
"At first Iwouldn't go, because I
didn't know what we were
dealing with security- wise.
But time was ticking. I
tried to set up a
meeting in a
public place,
but they never
called back. It
was getting dusk,
so Idecided to go
down and talk to
them. They were just
kids. They ( said they) knew
who did it; the guy was bragging
about it."
After being given a name by the
three informants, Patrick notified
police. The suspect was apprehended
about an hour later.
"They pulled him over at a traffic

remains unsolved. It is not known if
the two cases are related.
John Risher, vice president and general manager of WCRZ and WWBN,
was quoted as saying the stations have
not received threats of any kind from
disgruntled listeners. He said that the
cost of replacing the tower will be
about $ 150,000. In addition, he
estimated WCRZ
could lose ad
revenue in the
six ligures.
Adult contemporary WCRZ
(Cars 108) and
album- oriented
rock WWBN ( Banana 101) broadcast
from studios in the same
building. WWBN relayed its
signal to the toppled tower, then
microwaved it to the station's own
tower. Banana 101 was broadcasting
temporarily from its tower site, operating out of the Cars 108 motor
home.
Engineers were able t
tWWBN

WCRZ-FM's new tower was destroyed by vandals.
stop," Patrick said. "They found bolt
cutters ( believed to have been used in
the vandalism) at the home of afriend
of the suspect."
The FCC and FBI have been called
in to investigate the case. Just six
months ago a vandal climbed to the
top of the WCRZ tower, breaking all
the lights on the way up. That case

back on the air by 4:30 p.m. on the
day of the vandalism, setting up basic
equipment, including two CD players.
acart machine and a microphone, in
the WRCZ motor home.
Faircom Flint Inc., which owns both
stations, also owns Flint station
WFNT(AM). WFNT was not affected
by the vandalism.

consortium. "As for the tests themselves.
we are stuck with L- band or something
very close to it. If the frequency is
changed, then the lab and field data cannot be correlated."
In addition, he said, " Changing the
test frequency significantly would
mean a change in hardware. At that
point, we would have to evaluate
whether it was worth participating in
the field testing."
As to whether the field tests could be
moved elsewhere ( outside of the United
States for example) Pinkham said: "The
whole idea was ahead- to- head comparison of all the proponents. It would be as
herculean a task for EIA to shift these
tests elsewhere as it would for Eureka147 to get new equipment for another
frequency."
Eureka- 147 could conceivably test at
other locations where it has extensive
experimental facilities set up in Canada,
England. France. Germany. Australia and
half adozen or more locations.
But opposition to the field testing of the
L-band system is strong in other sectors.
In a letter dated April 26, 1995, to
Federal Communications Commission
Office of Engineering and Technology
Chief Richard Smith, Steven M.
O'Kelley. chairman, Aerospace & Flight
Test Radio Coordinating Council ( AFTRCC) filed the council's opposition to the
proposal. The AFTRCC is the spectrum
management association of the nation's
aerospace manufacturers.
"As apolicy matter, it is unwise for the
commission to allow tests which are part
and parcel of an effort to promote a
European technology, the proponents of
which seek to undermine United States
opposition to reallocation of the Lband."
O'Kelley added: " Such tests could be
misconstrued as signalling some sort of
change in the United States insistence on
preservation of L- band for its critical
mission supporting the development of
new commercial aircraft and aerospace
vehicles."
The National Association of
Broadcasters ( NAB), which at one
point was a partner in the Eureka- 147
consortium, offered no comment on the
matter. A spokesperson for the association said the NAB had no comment on
the issue because the NAB is only
involved in the testing of the in- band
systems.
The next step in the testing process is a
DAB workshop scheduled for Aug. 2425 in Monterey, Calif. At that time. EIA

will release the laboratory test data as
well as companion data from the subjec-
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tive listening tests held concurrently in
Ottawa's Communications Research
Centre.
In Monterey, the two subcommittees
(EIA's DAR Subcommittee and NRSC's
DAB Subcommittee) will meet to initiate
the recommendation process. Field testing is scheduled to be completed in
October and a final recommendation
arrived at by year's end.

Proponents
Plan for Fall
Schedule
As laboratory testing wraps up in
Cleveland, digital radio proponents were preparing for a busy
fall of field testing of their systems.
USA Digital Radio: Jeff Andrew
at USA Digital Radio said the
IBOC proponent would have a
"virtual reality" demo of what it
had in Las Vegas. Andrew
explained it was planning to feature uncut and unedited DAT and
video tape recordings from the
groups spring NAB convention
demonstrations. "There are people who make it to World Media
Expo, but not the spring show—
but because we do not know
about the manpower required for
the field tests, we are doing the
virtual demo."
AT&T Bell Laboratories: Nikil
Jayant at AT&T Bell Laboratories
said the proponent is looking at a
live demo for the fall NAB show.
"We are not committed yet to any
demo at this point. We are still
deciding which demo would be
more useful, IBOC ( AT&T/Amati)
or IBAC ( AT&T).
NASA/VOA: Don Messer at Voice
of America said the proponent is
not planning a public demo of its
system. " We have done some
demos in Pasadena and Toronto
and Brazil, over the past two or
three years," he said. "In terms of
the experiments, ours is the only
one field-tested via satellite. We
are using the 2.0-2.1 GHz space
services allocation. There is no
satellite at the moment at 2.3 GHz,
so it cannot be tested at that frequency."
Eureka- 147 DAB: Clint Pinkham
at Thompson Consumer Electronics
said the group is planning no public demos of its Lband system in
the United States. " We had a live
demo at the 1991 NAB, and systems up around the world."
Eureka- I47 DAB's future participation in even the field testing
portion of the EIA-sponsored tests
in up in the air at the moment,
with no spectrum allocation in site
(see related story, page 1).
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INTERNATIONAL UPDATE

Canadians Skeptical of USA Digital
by James Careless

Tremblay that was circulated among
Canadian broadcasters, Edwards stated:
OTTAWA Canadian broadcasters
"The FM system failed twice during my
remain unimpressed with the USA
bus ride, once leaving the convention cenDigital Radio system, even after what
ter parking lot and again going through an
others consider successful public mobile
intersection. The bus was travelling slowdemonstrations at the 1995 NAB show
ly in both cases. Similar failures were
for the Digital Audio Broadcasting
reported by Kirk Nesbitt ( Rogers director
(DAB) proponent.
of engineering operations) and others on
The European- developed Eureka- I47
separate bus rides."
system, which will be broadcast on LAnother factor that Edwards questioned
band, is the choice here and little, if any,
in the memo was what USA Digital
chance is given for the competing U.S.
Radio Project Manager Jeff Andrew
in-band, on-channel ( IBOC) alternative.
referred to as "graceful degradation,"
namely agradual reduction in the FM inNot what expected
band, on-channel ( IBOC) signal frequen"I was kind of disappointed with what I cy response as signal quality approaches
heard," said Steve Edwards, vice presidropout.
dent of corporate engineering and techAndrew said the purpose of "graceful
nology at Rogers Broadcasting, a major
degradation," which he stressed is not
player in the Canadian market with 22
necessarily afinal feature of IBOC techAM/FM stations. " Ithought it would be
nology, is to give listeners "an indication
better, particularly because they had—I that ' Hey, you're driving to the end of
thought—quite good controlled condicoverage and soon your signal will be
tions for the AM."
disappearing, — rather than having an
The concerns of Edwards were echoed
annoying on-off IBOC signal.
by Michel Tremblay, executive vice presBut Edwards said, "There were times
ident of the Canadian Association of
when you were driving along that you
Broadcasters ( CAB) and treasurer of
could hear the audio bandwidth drop to
Digital Radio Research Inc.. the
basically telephone quality. What you end
Canadian consortium spearheading Lup with, if you want to draw an analogy,
band DAB in Canada.
is instead of an analog radio blending to
"The test was carried out at the very end
mono, in this case it blends to AM."
of the extended AM band ( 1660 kHz),
While Edwards admitted that AM IBOC
without any possibility for skywave and
is " much better than the quality of the
adjacent channel interference," Tremblay
mono analog AM signal." he still felt it
said. "So these are almost lab conditions
was "definitely less than CD." Matching
to do atest, not real- life conditions. They
the audio quality of CDs is a real issue
also were using a single tower for the
with the Canadians. because the plan
demonstration, which is very remote
north of the border is to move all AM and
from a real- life situation, where you
FM stations to Eureka- 147.
would use three or four towers to generate an AM signal."
Hard line against IBOC
What primarily disturbed both Edwards
Given that the views of Edwards are
and Tremblay is, they said, that they
mirrored in materials released by Digital
heard signal dropouts on both AM and
Radio Research Inc., it seems obvious
FM. For the AM. they noticed the dropout
that—at least officially—the Canadians
while the bus, which transported those lisstill are holding their hard line against
tening to the demo, was in an underpass.
1BOC.
In a memorandum Edwards wrote to
Edwards summed up this attitude. "On
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balance Iwas not impressed by either of
the systems," he said. "They both have
some distance to go before they can be considered equivalent to the analog systems,
much less good enough to replace them.
"I would rather listen to adecent FM
any day than asystem that drops regularly
at stoplights or slow traffic conditions."
Still, not all Canadians are committed to
this position. For instance, Walter
Juchneiwicz, owner of Juch-Tech broadcast technical services in Hamilton, Ont.,
also took the USA Digital Radio bus tour
and said he did not experience any
dropouts.
As for telling other Canadian broadcasters what he thinks of IBOC after having
taken the tour, Juchneiwicz replied, "It is
not vapor; it exists."
Describing himself as an advocate for the
rights of smaller broadcasters fearful of
the costs involved in moving to Eureka147, Juchneiwicz said, "Ithink there is
room for both systems in this country."
But, he noted, the timing is too late for
IBOC in Canada. "Eureka is adone deal
for Canada," he said. "Imean, it is here.
It has already become a standard. There
are too many groups working toward that
one common goal.
"IBOC is kind of afly in the ointment."
Mixed responses
Andrew gave mixed responses to the
Canadian criticisms of IBOC as shown in
Las Vegas.
On the question of dropouts, he said.
"The routes that Idid. Iexperienced no
dropouts. the ones that Iactually gave the
demo on. But that is not to say there could
not have been adropout. There could have
been apower glitch; there could have been
anything. Imean, there could have been
actually no RF... like on the AM. maybe
under abridge or in atunnel or something
like that, there was no RF."
As for the charge that the AM IBOC
demonstration did not fairly test the technology by using 1660 kHz, he noted the
frequency was assigned for the procedure.
"We are doing tests at 1390 in Chicago," Andrew said, "and we are doing
skywave, and we are doing adjacent cochannel, first-adjacent and second- adjacent interference."
Underlying all of these criticisms, of
course, is the fact cited by Juchneiwicz:
Canada is committed to Eureka on Lband, with two experimental stations on
air in Toronto and Montréal and two
more scheduled for Vancouver and
Ottawa.
"I think they are trying to pick out
things that we are not doing," Andrew
said. "As far as getting afair shake ( from
the Canadians). Ihave not seen that so
far, and do not expect it in the future."
Still, this may change. Andrew said he
would like to stage an IBOC demonstration at the Canadian Association of
Broadcasters annual convention in late
October.
Notified of this, Tremblay expressed his
own interest in the idea, which means
that later this year. Canadian private
broadcasters would have an opportunity
to assess the merits of IBOC.
ODD

James Careless, an audio producer,
covers the industry in Canada for RW
from Ottawa.

Campaign
Launched
By NAB
by Whitney Pinion
WASHINGTON "Let's break the
law, risk our lives and make ourselves really sick!" cheers ateen-ager
in asatirical public service announcement produced by the National
Association of Broadcasters (NAB).
This spot, in both its radio and television versions, is part of STAR—
Stations Target Alcohol Abuse
Reduction—anationwide awareness
and education campaign developed
by NAB with the support of members of the U.S. Senate, including
Strom Thurmond (R-S.C.).
NAB CEO Eddie Fritts calls STAR a
"substantial, long-term commitment"
to educating the public about alcohol
abuse. The campaign is not just public
service announcements, he said, but "a
charge for community involvement."
The STAR program targets five
specific aspects of alcohol abuse:
underage drinking, drinking during
pregnancy, alcoholism, drunk driving
and responsible hosting.
The multifaceted campaign calls for
broadcasters not only to incorporate
educational material into PSAs,
newscasts, public affairs programs,
talk shows and entertainment programming. but also to form "education partnerships" with businesses,
charities, government, schools and
law enforcement groups.
Presently, all 50 state broadcast
associations have signed letters of
intent to participate in the campaign.
STAR kits, which include a CD of
nine radio spots and aguide for tailing to station staff about alcohol
abuse awareness, have already been
distributed to radio stations and state
associations.
Fritts said that STAR will serve as a
framework for local stations, allowing
them to expand on work they have
already done. NAB encourages the
stations to offer their creative input in
shaping the programming to fit their
individual needs, he added.
"This is abottom-up, not top-down
campaign," Fritts said, emphasizing
the active role local stations will
play, as opposed to a program that
"trickles down" from Washington.
NAB's seven- member Alcohol
Education Advisory Board, comprised of experts on topics such fetal
alcohol syndrome, disease prevention and using the media for health
promotion campaigns, assisted in the
development of STAR and reviewed
all scripts and materials for accuracy
and appropriateness of messages.
When asked about the budget for this
campaign, Fritts would not disclose a
dollar figure, responding, "whatever it
takes to make it successful."
NAB plans to track the effectiveness of STAR with periodic reviews
based on reports from individual stations and state associations.
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projects that include books on tape,
infomercials, commercials and live
broadcasts.
"We have about 55 to 60 clients outside
ABC," Donnelly noted. "We're working
with radio- oriented clients mostly,"
Burns commented. "The percentage of
inside and outside work varies depending
upon the time of year. During sweeps

ABC Studios, Satellite Join Forces
ay Mary C. Gruszka
NEW YORK In the recording studio
business, interconnectivity is the growing
trend. Studios are adding telephone, fiber
and satellite infrastructures to handle
audio and music transmission.
ABC Radio Networks realized that it
already had the studio facilities and transmission services at hand and decided to
team up two of its divisions, ABC Sound
Services and ABC Satellite Services, to
provide full production and distribution
services under one roof for both ABC
and outside clients.
"The studio world is becoming more
sensitive to transmission technology,"
said Bob Donnelly, vice president, ABC
Radio Networks.
One-stop shopping
ABC Sound Studios, in operation since
1981, and ABC Satellite Services, since
about 1984, had previously been somewhat autonomous, according to Donnelly.
"Now we're bringing the two together
more efficiently to make our service
more marketable in ahighly competitive
business." Donnelly said. "We're playing
on the strengths of both to provide onestop shopping for ABC and for outside
clients. We've got the new studios.
We've got the transmission facility. We
can get the programming or ads to the
radio stations."
With the new alliance, ABC can provide
clients recording, mixing and editing
facilities, plus transmission and distribution services through its satellite,
Integrated Services Digital Network
(ISDN), T-1 or fiber networks.
"We can offer start-to-finish packages at
asingle price," Donnelly said. He stressed
that while the main selling point is the
availability of both production and distribution services, " we work any way the
client likes," so that if aclient needs just
studio time or transmission services, that
is no problem.
The main studios and uplink site are
located in New York. ABC also has production centers in Los Angeles and
Dallas interconnected to each other and
New York via satellite, fiber-optic. T-1
and ISDN lines, according to Donnelly.
Using the high-speed ISDN fiber circuits
through the services of San Franciscobased DG Systems. spots can be distributed digitally to any number of more than
1,400 radio stations in as little as four
hours, or with overnight or two-day
delivery.
"This is agreat service for ad agencies
to get their spots out to the radio stations," said Arthur Burns, Studio
Manager. "We make one digital master
copy which gets sent to DG, and then
digitally sent out to the radio stations. It
is a one-shot deal. The client doesn't
have to transfer 300 copies and FedEx
each of them. This becomes real useful
for ABC during sweeps to publicize a
story that will run on ABC news or on
local Channel 7 news because we can
change spots fairly quickly."
Remote hook-up
Another ad\ antage of having the transmission links is the ability to hook up
recording studios in distant locations.
"With the satellite capacity, we can tie
in announcers in one city with astudio in
another," Donnelly said. "We've inter-

connected between New York and
London, for example."
"This eliminates travel expenses,"
Burns added.
Satellite resources include digital
SEDAT audio channels on GE Satcom C5 and analog audio channels on GE
Spacenet-3. In addition to the audio
channels, ABC has proprietary fully
addressable and programmable broadcast
data channels on GE Satcom C-5. ABC's
transponders are fully protected and
backed up, according to Burns.
The ABC network also includes fiberoptic channels and switched digital services. Service gateways are maintained
with IDB Communications, MCI,
National Public Radio, Capitol Radio
Networks ( Microspace) and Atlantic
Satellite/Waterfront Communications,
according to Burns.
The New York facilities include two
studio/control room combinations. Each
studio has aroundtable for multiple talent
recording sessions, according to Leslie
Mona-Mathus, senior technical producer.
The control rooms are each outfitted
with an eight-channel Sonic Solutions
digital audio workstation with the
NoNOISE software package option.
"This cleans up audio tape and takes

the two rooms, according to MonaMathus."Each system handles over five
hours of stereo time. We record directly to
Sonic Solutions for our spot work, and
run an analog backup. We can then step

out the noise," Burns explained.
Because it can remove clicks,
crackles and broadband noise, it is
being used for the restoration of
vintage recordings and to fix problem recordings.
According to Burns, this is being used
extensively for an ABC program scheduled to air in 1997, a20th century retrospective.
The two Sonic Solution workstations are
networked together to share files between

Cart storage, Eventide Harmonizers, Lexicon reverbs, Aphex
Compellors, UREI LA- 4s and
II76s, BBE Sonic Maximizer,
Korg M-1 synthesizer/keyboard
and a Roland sampler, according to
Mona-Mathus.
Since their inception, ABC Sound and
ABC Satellite Services have served
clients outside ABC. They include radio
program syndicators, producers, advertisers, ad agencies and radio networks with
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with Sonic Solutions digital audio
workstations with the NoNOISE
software package option.

In

LE

DMS 22 Dual Mic Preamp

Lor
-3

periods, projects are about 50/50. During
non- sweeps months, we do about 30 to
40 percent ABC work and the rest is outside client work. We're also getting alot
of international type of business."
Burns noted the advantages that the
ABC facilities can offer a client. "Our
biggest advantage is that any technical
problems are handled instantly," Burns
said. "Our satellite dishes are on our roof.
We don't rent our satellites from anyone.
Because of that, are rates are less expensive in general. We have somebody here
to make sure that it all works. A client
can be very secure when they come here.
"We have 24-hour service," Burns continued. "We have afull-time staff around
the clock, 24-hour guard service and messengers around the clock. We have huge
flexibility. We have a roster of engineers
that clients can use, or they can bring in
their own engineers. We work with our
clients in creating package deals. ABC
has areputation for quality audio work.
"There's afalse perception that we give
priority to network jobs," Burns added.
"The reality is that we provide ABC with
services on the same scheduled basis as
any other client. Our approach to scheduling and booking is the same as any
independent audio house. However, other
audio facilities don't offer clients the
support services of amajor broadcast network. That's what sets us apart."

right into edit mode. The Sonic Solution
lets you do time expansion/compression
without changing pitch. We've used this
for some spots and for books on tape to fit
material on one side of acassette.
"The software has recently been upgraded to version 2.0," Mona-Mathus added.
"This allows us to punch in and out while
in edit. Essentially, you can edit live. For
one book-to-tape project, the client came
away with apre-edited project."
Other equipment in the studios includes
25- input Pacific Recorders Broadcast
audio consoles with 16 bus outputs
and four different stereo outputs,
Otan itwo-inch, I6- track analog
audio recorders, Sony R-DATs, D-
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Announcing astartling scientific breakthrough from the Rane labs. We've invented anew mic preamp that has
more than twice the performance of the highly respected FMI 14. [ gasp.. .1]
"How is this possible? V' you ask. "The FMI 14 has an impressive - 130dBu Equivalent Input Noise, THD+Noise of only
0.009%, 48V phantom power and that patented Accelerated Slope EQ that's killer!" (
Like all truly brilliant inventions, ours is elegantly simple: we put two in one box!

But

0000111111....)

wait...there are some serious advantages to the DMS 22 approach:

•You get an additional, separate STEREO MIX OUTPUT with Pan control for custom stereo imaging instead o hard le
•Selectable EQ turnover points: 50/100Hz for Low and 7k/121(Hz for Hi.

right.

•Each output has aseparate Rumble Filter with switch-selectable roll-off points of 15Hz,
50Hz or 100Hz.
•You get all the performance of two FMI 14s, with additional features:for

LESS COST

—we passed the savings of asingle chassis on to you.
For pristine stereo recordings direct-to-tape or hard disk, make it adouble: the DMS 22.

DMS 22
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RANE CORPORATION 10802- 47th Ave.W., Mukilteo, WA 98275 (206) 355-6000 Fax (206) 347-77 4
41044
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Closer Look at Tower Regulation
by R. Morgan Burrow, Jr.
ROCKVILLE, Md. Iam writing to
further illuminate rule 47CFR22.371, the
Federal Communications Commission
(FCC) regulation requiring tower proponents (especially Public Mobile) to protect the radiation pattern(s) of nearby
standard broadcast stations.
Licensees and engineers at AM stations
should familiarize themselves with this
rule. Station management should discuss
any notification letter received concerning
nearby tower construction with their technical people and/or the station's consulting
engineer. This is not amatter on which the
AM station's management should just
"pass the buck"; it could become very
expensive to the station later.
If there are questions about rule
47CFR22.371, Sid Briggs is the contact
person at the FCC at 202-418-1328.
In essence...
Essentially, one who proposes to erect a
communications tower within 0.62 km
(0.5 mile) of a nondirectional station or
3.0 km ( 1.9 mile) of a directional standard broadcast ( AM) station must notify
each affected AM station and give the
licensee ample time to obtain special
temporary authority "STA" ( if needed)
and/or make other arrangements. The
tower proponent must arrange to make

pre-construction and post-construction
measurements in accordance with
47CFR73.154 of the commission's rules.
The measurements must demonstrate that
the radiation pattern(s) of the affected
AM station have not been adversely
affected. Furthermore, the tower proponent is responsible for the installation and
maintenance of detuning apparatus where
its use is required. If adverse effects to
the radiation pattern of the AM station
result from construction of the nearby
communications tower, the tower propo-

munication towers were erected with disregard for the nearby AM station, with
the AM station incurring substantial
expenses for correcting problems associated with the nearby communication
tower.
Necessary aggravation
Tower proponents very likely regard
protection of nearby AM broadcast
neighbors as an aggravation and/or an
unnecessary expense. Tower proponents
will very likely go where they can get the

The AM licensee has the right to
insist the tower proponent retain the
station's consulting engineer to handle
detuning matters and make partial
proof measurements.
nent is responsible for correcting the situation at his expense.
The partial proof of performance
required by section 73.154 is a serious
matter to any AM station. AM broadcasters fought hard for the 1989 FCC policy
statement and the subsequent addition of
Section 22.371 to the rules. The 1989
policy statement cites cases where corn-

partial proofs dealt with as inexpensively
as possible; these common carrier proponents are probably unaware of the costs
involved in retuning adirectional array,
in particular if problems arise. It has
come to my attention that the work product on some of the partial proofs concerning nearby communication towers is
substandard.

A station licensee has and should exercise all available rights entitled to under
Section 22.371, the earlier policy statement, and other applicable regulations:
I. Know the reputation and work quality of anyone proposing to perform apartial proof on and/or detune a tower near
the AM station. Remember, the risk of
trouble increases the closer the proponent's tower is to the AM antenna or
array. The risk of re-radiation increases
with stations operating toward the high
end of the AM dial.
The AM licensee has the right to insist
the tower proponent retain the station's
consulting engineer to handle detuning
matters and/or make the partial proof
measurements. In cases where recent
work (last five years) has been done on
an AM station's directional array, the
station's consulting engineer is probably
familiar with the location of the proof
test points as well as the AM antenna
system; this can actually be an advantage to both the station and tower proponent in the way of lower costs. Most of
the cellular companies will cooperate in
this way.
Protection from shoddiness
2. Protect the AM station from hurried
or substandard proof work. In the event
the tower proponent's employees or subcontractors underestimated the work
required by Section 73.154, it is not the
fault of the AM station. Make certain the
measurements are taken properly. Four
short tips:
a. Insist on knowing how many people
continued on page 14

Discover the quality
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•MPEG Audio Layer II Compression

•Real-time record-to and playback from disk
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EAS Offers Radio Versatility and Security
in

Fred Baumgartner

DENVER In installment one, Itried to
mpart
the
message
that
EAS
Emergency Alerting System) is apowerful tool and making full use of it requires
climbing alearning curve.
Hopefully, as broadcasters we can see
that the benefits of climbing that curve
are great. In this installment, Iwill cover
afew of the concepts involved in establishing the EAS Web in your community.
To save time and boredom, let me concentrate on the differences between EAS
and EBS ( Emergency Broadcast System).
To summarize the first part of this article, the strength of EAS derives primarily
from the Web network architecture driven
by intelligent signaling "header" codes.
Simply stated, the interconnections in the
EAS Web resemble a spider web. When
the EAS Web is plucked, depending on
the message, a few, many or all of the
strings vibrate with the alert. This could
not be more different from the EBS daisy
chain. The primary hardware difference is
the existence of two or more inputs.
Background channels
EBS used broadcast signals to carry the
message from one broadcast station to
another. Everything that happened in EBS
happened in front of the public. EAS can
use these foreground paths, however,
when properly assembled, the EAS Web
is composed mostly of background channels. Ideally, foreground channels are less
than 20 percent of the local EAS Web.
Why? Because foreground channels are
targeted to the public in a specific area
and under control of the broadcaster:
background channels are far less likely to
be filtered as severely and thus can carry
low priority messages and messages destined for other locations.
Foreground channels are highly reliable,
and during high priority alerts, such as
national or tornado warnings, serve to
strengthen the EAS Web.
In every part of the country, there is a
phenomenal number of channels that can
be used as background paths for EAS.
Every police and fire department maintains communications systems, most
states have microwave paths, some areas
even have an RPU frequency set aside
for emergency use. In the current regulatory atmosphere, even National Weather
Radio stations may begin to relay emergency traffic beyond that which is weather related. Background channels provide
the paths from emergency agencies into
the EAS Web.
Ideally, every emergency agency that
has been granted access to the Web will
have two paths, via background channels.
with which to reach into the rest of the
Web. Ideally, every broadcaster will utilize background channels to bring messages to news and on-air operators.
Road blocks
Wheile‘ er the EBS tones are broadcast.
much of our audiences leave. With EAS,
tests are rarer, and with proper preparation on the local level, they should occur
on all stations and all channels at exactly
the same time. They should also be considerably briefer. Real alerts should also
be escape events. This is only true if
enough background channels are used

properly to keep the propagation delay to
aminimum.
Because each station can choose to
record and play back an EAS message at
alater time and because each EAS node
must have approximately eight seconds
to decode ( and thus delay) each message,
there is a finite amount of time needed

news to the surrounding areas, most large
stations will want to tie into the EAS web
as deeply as they can, if for no other reason than news coverage. Reverse targeting is another article in itself.
The EAS Web has no inherent boundary
limitations. This is very different from
EBS, which carried the EBS message from

EAS's Web resembles a spider
web. When the EAS Web is plucked,
depending on the message, a few,
many or all of the strings vibrate
with the alert.
tor the message to pass through the Web.
With proper Web design and local test
policies, the propagation delay can be
much shorter in total than the old EBS
required for the first message alone.
With EAS, it is possible to eliminate the
tune- out that EBS caused. Again, an
entire article would be needed to describe
the Web details and policies that need to
be in place in your community to take
advantage of this feature.
Targeting
EBS fired a shotgun every time it was
used. EAS, on the other hand, can target
a specific community or communities.
The obvious advantage is that you can
filter out messages that do not impact
your coverage area.
Amore complex topic is reverse targeting. How does an alert for a rural community get back to the wide area broadcasters that serve that community?
Reverse targeting is like arock dropped
into a bucket of water. The message
must first flow out from the affected
area, before it can reflected back.
Because an emergency in one area is
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acentral point to the edges ol the coverage
area of the stations involved. The EAS
Web can permit messages to travel thousands of miles if interconnections are made
between communities and states.
Each node determines if the message is
of value to its listeners ( which can be
other nodes downstream) before passing
the message on. If some nodes, on background channels, are set to filter out very
few messages, messages will travel a
very long distance. What news director
would not want access to every emergency message sent in the state, region,
country or continent for that matter? Just

to be clear, your station EAS decoder can
decode the messages and pass them on to
the news department without danger of
rebroadcasting them directly.
At some point, the EAS Web can reach a
point of "critical mass" where alert messages are bounced around the WEB for any
one to decode. All of this can be accomplished simply because the EAS nodes can
reconfigure existing communications systems to handle emergency traffic.
Security
The power of the Web is awesome.
Because a message can be entered at
many locations and be carried by the
Web from coast to coast, it is important
to restrict the "keys" of the system to the
emergency personnel that need them.
Encoders should be restricted to the few
codes needed for their proper use. Most
emergency agencies have a very defined
area of authority, and avery defined set
of emergencies they can declare.
Encoders can be given very restrictive
keys.
Likewise, background channels themselves are not inherently secure. With the
addition of encryption, where the activating agency and each of the nodes that
monitor it have encryption devices, the
chances of an improper alert are almost nil.
For reference, EAS can be much more
continued on page 17
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Look Closely at Rules
continued from page 12
are going to make measurements on the
station and whether they will be accompanied by drivers. This is important to
determine whether or not each member
of the measurement team will be measuring a realistic number of the station's
proof bearings daily.
b. Before any measurements are made,
take your meter and proof maps and measure a bearing or two in order to obtain
representative preconstruction measurement values and time intervals. Repeat
these measurements at the same locations
after the tower has been built and check
for agreement. Compare to the proof
data. Get your station manager to allocate

the time required to do this.
c. Obtain copies of measurement log
sheets showing the measured value, date,
time and location of measurements made
on each proof bearing.
Ireceived areport that in some cases in
heavily populated, heavy traffic density
Northeastern areas that a single individual without a driver has measured in
excess of five two- to 10- mile radials,
approximately 15 points per radial, in a
day. The implication of sloppy work may
be realistic, especially during the winter
months when days are short and available
measurement time ( approximately six
hours) is even shorter.
Typically. the time required to complete

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

With over 500 workstations sold worldwide in
the last 18 months and more than 400 of
those workstations sold in the U.S.A. it is little
wonder that Digilink is the # 1choice for a
digital audio hard disk workstation for
professional radio broadcasting. Whether for
On Air, Production, News, or Automation...
Digilink does it ALL.
For more information about the # 1selling
digital audio workstation for Radio, call or
write...
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apartial proof is location-dependent, but
asafe estimate of two to three radials per
day maximum per measurement vehicle
in normal city traffic is reasonable, especially during the shorter months in atypical northeastern city. Test points measured two minutes or less apart should be
questioned, especially when one considers the time required to park the car, get
out, calibrate the meter, read and log the
measurements, get back in the car, drive
safely to the next location, and repeat the
process, especially in heavy stop-and-go
city traffic. There are documented cases
of proof measurements being contrived
in hotel rooms and other places.
d. Accompany and observe: The AM
station's engineer should schedule some
time to accompany those making measurements to observe the work product.
The station engineer should take along
the station's meter and make some representative measurements. Reputable firms
will grant this request.
Proof points
3. Insist that the proof points used in the
station's FCC proofs be used whenever
possible. Even though with the passage
of time some of the proof points may no
longer exist, the probability is high that at
least some of them exist. Note that
Section 73.154 requires use of proof
points when possible.
4. Cooperation: The FCC notice
requires it. The AM station should cooperate with the tower proponent and permit accurate measurements to be made
on the nighttime pattern ( if applicable)
during day hours. The AM station has the
right to reasonably restrict nighttime pattern measurement time intervals during
day hours to carry commercial coveragesensitive programming.
Ihave received reports that some
before/after construction measurements
were made on nighttime directional patterns at night; in my opinion, this is not a
satisfactory substitute for skywave-free
measurements made during day hours.
5. Adjustments to station equipment:
Allow verification of antenna resistance
and/or common point impedance using
recently calibrated equipment prior to
commencement of the preconstruction
measurements. These values are necessary for direct power measurement and
are generally beneficial to the station.
Allow insertion of acalibrated ammeter
(preferably non- thermocouple) for comparison purposes. Generally, atest jack is
available for these measurements in AM
station equipment of modern design.
Risky conditions
lu the case ut very old equipment in
poor condition ( or poorly constructed
equipment) where questionable parts
and/or disassembly is required to access
the measurement location. Igenerally
pass on making any measurement or
adjustment to avoid risk of damaging the
equipment and note conditions accordingly.
Any substantial shift of antenna impedance or directional operating parameters
post-construction to preconstruction may
indicate a problem requiring further
attention. The station engineer should
insist the matter be resolved in asatisfactory manner.
Other than trimming the common point
impedance to licensed value, other
adjustments to the equipment should be
left to the station's consulting engineer
who probably is personally familiar with
or has tuning notes on file. The objective

June 14, 1995
of the partial proof is to show agreement
before and after tower construction without the need to retune the AM station's
equipment, not necessarily whether the
station operating parameters are centered
on licensed values or the equipment is
adjusted for maximum efficiency.
6. Review data: The average ratio of
preconstruction and post- construction
measurements should come out to
approximately 1.0 for each measured
radial (average of no change at each test
point on the radial). Deviations greater
than 10 percent should be carefully
accounted for since these can indicate a
problem. Deep directional pattern nulls
with scatterproof measurements generally show significant but not unreasonable
deviation.
Financial obligations
7. Contract: Write into the response to
the notification letter that the tower proponent is financially responsible for correcting adverse effects to the AM station's radiation pattern(s) due to
construction of the nearby communication tower. This is important since many
of the form notification letters omit this.
Write any other special conditions beneficial to the AM station into the response
to the notification letter concerning construction of a nearby tower. You may
want to consult your local or FCC attorney for legally binding language.
8. Problems: The AM station should
immediately involve its consulting engineer in resolving any problems involving
the new nearby tower. Most responsible
common carrier companies will honor
this request because they would rather
see the matter resolved without involving the commission. The AM station
should be wary of accepting data from
computer studies ( especially NEC and
derivative programs) in lieu of direct
measurement- based data. Simply
because a computer generated some
numbers does not imply they represent
the real-world situation.
The AM station has the right to notify
the tower proponent to have the detuning
apparatus checked for proper adjustment
at reasonable intervals, either by the AM
station's engineer or the subcontractor
for the tower proponent. For adirectional AM station, detuning equipment at
any nearby towers should he checked
before any adjustment of the array is
attempted.
In the rare instance where problems
occur and/or cooperation cannot be
obtained, collect the notification letter
and any other correspondence and consult the station's FCC attorney. Before
writing Sid Briggs or any other FCC
official, be certain the station is in order.
In an egregious case, the FCC may pay
both the station and the new tower site a
visit.
The encroachment of towers near AM
broadcast sites is virtually certain, considering the sectorization ( splitting) of
cellular sites to handle heavy cell loads
and the development of PCS and other
new communication systems. The FCC
has now afforded the AM broadcaster
protection: it is up to an affected AM station to take necessary steps to protect its
interests and minimize the likelihood of
an expensive retune of its transmission
system later.
000
Morgan Burrow is associate engineer at
Mullaney Engineering Inc in Gaithersburg, Md. He can be reached at 301-9210115.
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Radio Rallies to Cover Bombing
by Harry Heath
OKLAHOMA CITY Uncounted stories could be told of Oklahoma radio's
courageous and persistent high- risk coverage of the tragic Murrah Federal
Building bombing here April 19.
Suddenly at 9:02 that Wednesday morning, one of the biggest spot news stories
in broadcasting history broke, and within
minutes this city was the focal point of
world attention.
How well radio responded is told by the
hundreds of broadcasting outlets around
the world that carried the feeds made
available by men and women who

manned on- the- scene outposts to provide
around-the-clock coverage.
The story at 5th Street and Robinson
Avenue was wrapped up—except for the
unfolding action in the federal judicial
process—by the controlled dynamite
implosion May 23 that brought down
what remained of the tattered house of
horror.
Daunting challenge
Carl Smith, executive director of the
Oklahoma Association of Broadcasters
(OAB), summed up the daunting challenge to local broadcasters.
"All did an excellent job," he said.

"Even our music- intensive stations
dropped their formats and stayed with the
story for two or three days."
Tim West, general manager of
Oklahoma News Network (ONN), said
"the bulk of the coverage emanated from
Clear Channel Communication's facilities."
West said KTOK's Carrie Hulsey was
only a block away when the shattering
blast errupted. She provided eyewitness
accounts of the confusion surrounding
the building.
As soon as the word reached the station,
KTOK news director Jerry Bohnen went
live. He remained at the microphone
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without interruption for nine hours.
Clear Channel stations KEBC-FM and
KJYO-FM took KTOK coverage live,
abandoning regular programming.
"Within 20 minutes," West said, "the
FBI evacuated the 50 Penn Place building where our stations and network as
well as the local FBI headquarters are
located. Everyone was ordered to leave
as aprecaution against another bombing,
but Bohnen remained on the air. Little
did the FBI know that another reporter
would remain behind. Ken Jones hid in a
closet to avoid detection."
The "all clear" was given at 6 a.m. the
following day.
ONN news director Matt Skinner set up
an anchor point via Marti as close to the
shattered federal building as possible.
From there, Skinner and Bohnen served
as anchors for continuous coverage, with
KTOK and ONN reporters searching out
stories and interviews.
Incredible story
"After an hour or so," West said,
"KTOK and ONN returned to home base
to start piecing this incredible story
together. ONN operations staffers Mark
Christian and David Haggard fed ABC,
BBC, Australia and many, many other
networks around the world."
From that point on, KTOK and ONN
provided continuous coverage for several
days. A regular beat was established at
the building site and "our reporters provided several national scoops," West
said. "In addition, talk- show host Carol
Arnold provided a venue for local citizens to air their grief and disbelief. Radio
became a necessary tool during this
tragedy."
West said there are far more stories to
tell, but "in my mind the true story is that
our radio reporters actually risked their
lives" to bring the story to shocked listeners.
"I am very proud to be in radio, and
even more proud to be a member of
Clear Channel Radio of Oklahoma,"
West said.
Oklahoma City's oldest radio station,
WKY(AM), carried around- the- clock
coverage from April 19 through April 23,
with 17 staffers regularly involved and
the entire staff of 30 lending a hand at
times. No commercials were carried during that time, but no advertising revenue
was lost. All clients accepted make goods, WKY's Dennis DeMichele said.
WKY was one of the most active
sources for other media outlets. The station fed reports to NBC, NPR, BBC,
Canadian Broadcasting, New Zealand
Radio, Australian Radio plus numerous
stations throughout the United States.
Special WKY programs included alivetalk open forum discussing the tragedy
and how to cope with it plus on-air counseling from medical and psychotherapy
experts. In addition, the station reported
the latest information from the Red
Cross, Salvation Army, Feed The
Children and other disaster relief organizations.
Numerous relief agencies were given
on-air time to solicit specific items needed during the rescue effort. WKY organized a fund drive to aid bombing victims and their families.
No commercials aired
Another long-time station, KOMA
(AM), and its sister station, KRXO-FM,
covered the bombing all day for three
days. Three full-time newspeople handled
continued on page 19
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KGOE Proves Programming 's The Thing'
California FM Succeeds with Rebroadcasts of San
Francisco AM Programming and Local Strengths
by Bob Rusk
EUREKA, Calif. You want to put a
new FM on in a market that already has
more than adozen stations. But with only
120,000 people in the listening area, finding aformat to attract agood share of the
audience is amajor challenge.
That was the situation
Tom Crane found himself in when he was
granted the license for
105.5
MHz
here.
Crane
solved
his
dilemma with the
notion of rebroadcasting the number one
station
in
San
Francisco.
And that is what
KGOE has been doing,
since signing on the air
in September 1993.
The station bypasses
most local programming, and is an affiliate of Capital
Cities/ABC-owned powerhouse KGO
(810 AM).
KGOE, which has no ownership or
management connection with KGO,
rebroadcasts the station 24 hours a day.
KGO, a 50,000 watt news/talk station,
has long dominated the San Francisco
Arbitrons. At night KGO has a large
share of the listening audience up and
down the West Coast.
Almost all of the shows on KGO are
hosted by local talk moderators, with
much of the focus on issues of interest to
people throughout Northern California.
"If you live here, you're linked to the
San Francisco Bay area," Crane says of
Eureka, located 300 miles northwest of
San Francisco. "You go to the Bay area
to shop, you go to the Bay area for entertainment. You may have moved here
from the Bay area. There's ahuge influx
of people here who grew up and were
educated in the Bay area.
"People here are interested in hearing
about what goes on in San Francisco and
all over Northern California. And that is
what KGO delivers."
KGOE relies upon the San Francisco
station for most of its news coverage, but
does offer two five-minute local newscasts every weekday through an arrangement with the ABC, Television affiliate
in Eureka.
"We find that our audience isn't interested in a lot of local news," says Crane.
"We try to give them enough. and then let
KGO cover regional and national news
Once a week we do aone- hour program
called the North Coast Forum, which
gives the community an opportunity to
talk about local issues."
KGOE manager Judy Clark stresses that
"the audience listens to KGOE because
it's not a local station, it's KGO. When
we were first deciding what time to run
the local news. Iput it on and covered up
the sports on KGO. Ihad ten calls within
25 minutes from people complaining."
Mickey Luckoff, president and general
manager of KGO. says he thought " it
was an interesting suggestion" when
Crane first approached him with the idea

of simulcasting. " This is contrary to
LMAs. We pursued it after we checked
out what the nuances would be. We really did it to find out how marketable it
would be."
Luckoff adds that "when we originally
started out, we were looking to do this in
multiple markets away from our metro

station has the benefit of piggy
backing on KGO's top- rated programming, KGOE is not able to
charge premium ad rates.
"KGO is the number one station in San
Francisco and has many years of ratings
to support that. We have only the beginnings of ratings," he explains. "We have
just begun to establish our presence. But
when you think about it, to be on the air
for just a few months and to be as high
as number two in a market with 15 stations is truly a great
feat."
In April, ARM (Actual
Radio Measurement)
conducted an in-car listenership survey of the
Eureka market and
KGOE scored 19.4—
the largest audience
share, which was 3.1
points ahead of the
number two-ranked station in the market.
Although most talk
stations are on the
AM
band,
Crane
thinks the format fits
well on the FM side. "We had the FM
license," he says. " 1think there's a
strong value in FM talk. Ithink the FM
signal serves the KGO format well, in
terms of sound and audio quality.
Because we broadcast in mono, we
reduce the multipath and have the
advantage of apristine signal."
Crane predicts there will be more
affiliations between stations that do not
have an ownership/management connection.

KGOE-IFIWI
105.5
N EWSTALK
area. Yet it took a lot of clearances to
make this thing go into Eureka, because
you have a network ( ABC), syndicated
programming, AP and AFTRA ( the union
for radio artists).
"Whether we could do this again
remains to be seen," he continues. "With
Eureka we were very fortunate. All the
syndicators as well as AFTRA went
along with us. Eureka is a small enough
market, so none of them felt they were
losing anything."

Pictured Ito r: Tom Crane, KGOE-FM station owner
and Judy Clark, station manager
Crane, whose Southwestern Broadcasting Corporation also owns stations in
Texas and New Mexico. says -listeners
have tuned in to the notion that they can
receive KGO on 105 FM. Even at night
(the only time KGO can be heard in
Eureka). the Arbitron study shows that
it's almost 100 percent conversion."
The station scored very well in its first
rating's book, according to Clark. " We
were number two with men 18-34 and
18-49," she states. Numbers from the
second book come out in September.
Crane says that even though his

"Radio is ripe for regional affiliations,"
he feels. "To his credit, Mickey Luckoff
was willing to take a chance and see if
what we thought was true, which is that
regional radio is the future of radio."
Crane is clearly happy with the positive
response KGOE continues to receive
from listeners throughout the Eureka
market, and likes to recite the story of
one listener in particular.
"There's a gentleman farmer who
moved up here from the Bay area," says
Crane. " His brother lives in San
Francisco. He used to have his brother

tape KGO every day and ship the tapes
to him so he could listen to KGO while
he was driving his tractor. As soon as we
got on the air he wrote us a letter and
said, ' Ino longer have to have my
brother tape KGO. Ican listen full time.
Your station is the greatest thing in the
world''"

EAS Offers
Security
continued from page 13

secure than EBS ever was. In EBS,
everybody had the key, and an inventive
hacker would have little trouble imitating
or recording and playing back the tones
to trigger an alert. In EAS, a recorded
message has no meaning if played back
after the original alert time. Creating a
false EAS message is far more of atechnical challenge than creating afalse EBS
message. Still, when installing your EAS
Web network, some care must be given to
prevent unauthorized persons from
accessing the EAS encoders or their communications paths.
Station issues
My hope is that Ihave introduced you
to the major opportunities and issues
involved in setting up the EAS Web in
your community. Ihave said nothing
about the national infrastructure
required by the commission, simply
because it is fundamentally the same as
EBS and well defined in the Report and
Order.
The local issues are, however, local.
EAS gives all communities and broadcasters the hardware and common language ( header protocol) to establish very
powerful, fast and meaningful emergency
communications Web networks. Taking
advantage of what the Web can offer
requires that broadcasters become aware
of the issues and abilities of the EAS
Web, and work together and with their
community to make a secure, life-saving
and useful information system.
Ialso did not cover equipment selection.
With EBS or the typewriter, there were
few options, it is what it is. In EAS there
are options as to the software, the number
of inputs the hardware supports, digital
message outputs and translators, automatic logging and more. Each of these issues
deserves some time in and of itself.
Icannot say it strongly enough; while
EAS is not complicated or difficult to
understand and implement. it is not simply a black box to bolt into the rack and
forget. EAS requires little operator training, installation time, or expense. and it
can be avery valuable asset to broadcasters in terms of information gathering.
community involvement and operating
cost reduction.
1:1

Fred Baumgamer is engineering manager at KDVR-TV Denver. He first published " EAS: Colorado's answer to
EBS," in the Aug. 22. /990 issue if RW.
Baumgartner designed and built ihe .first
prototype EAS units .for the Colorado
Broadcaster's Association in 1989 and
consulted with TFT in the design of its
EAS/EIS decoders.
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Radio Rallies to Cover Bombing
continued from page 16

hourly feeds from and to the CBS Radio
Network.
No commercials were carried during the
day of the bombing. Ad revenues lost to
pre-emptions and coverage totalled
$15,000.
KMGL-FM covered the story 24 hours
a day for two days, then carried reports
every 15 minutes with updates on the
victims. The audio signal from KFORTV augmented KMGL-FM's coverage.
Spokesman Rob Adair said the needs of
the Red Cross and Feed The Children
were covered hourly, and on-air support
was given to fund-raising and food and
supply efforts, hot lines, counseling services and call- in shows.
The station estimated a minimum of
$10,000 to $ 20,000 in ad revenues lost
due to pre-emptions and coverage.

undraisin
Efforts Add Up
What began as the three station
local fund-raising campaign for the
Governor's Victim Relief Fund s
became a national effort. Natio
talk- show host Don Imus, carried
KQLL(AM), personally donated'
$1,000 then challenged his listeners
to call the station's 800 number.
At that point the drive begun by
KQLL. KOOL and Y92.I had
reached just over $ 16,000. That
amount doubled in just three hours
after Imus's call for help. As "Imus
in the Morning" began airing two
hours later on the West Coast, calls
again came pouring in. The next
morning. Imus increased his donlil
tion to $2,500.
General Manager Bill Paddock
said at last count the fund had
reached $50,000.

For three days, KTNT-FM aired extended newscasts every 30 minutes with
updates as circumstances warranted. Six
full-time employees handled the coverage, program director Steve English said.
KTNT stayed with its "smooth jazz"
programming and honored all advertising
contracts, but it did not neglect its public
service commitment, announcing locations of drop-off points for victim relief
and collecting donations at promotional
activitis.
KISS- FM went to continuous coverage
14 minutes after the blast, continuing
through 11:30 p.m. Then came updates
three times an hour through 6 a.m. when
continuous coverage resumed until 10
p.m. Thursday. That pattern was followed
until continuous coverage ended at 5p.m.
Saturday. Three-an-hour updates continued from Saturday through Tuesday
afternoon at 3o'clock.
The station's coverage included all
news conferences from the Oklahoma
City Civic Center and Sunday's memorial service at the Fairgrounds Arena.
Chris Baker, operations manager and
program director for KATT-FM and
KYIS(FM). said the station used its network to provide remotes to its two sisterstations.
Two staff members monitored scanners,
radio and other sources for additional
details until Sunday, when one person
was reassigned to other duties. A mobile

studio at the blast site included atechnician, an engineer and one reporter for
each station. It was operational for afull
week after the bomb went off.
On long programs without station
breaks, such as FBI news conferences
and the memorial service, spots were
bumped. Make- goods were arranged
where possible.
Full cooperation
Full cooperation was given to lawenforcement agencies concerning street
closings, calls for volunteers with special
skills and other assistance information,
Baker said. Countless requests from city
fire and police rescue departments and
American Red Cross, Feed The Children
and the Salvation Army were honored.
Sixty-four miles northeast on the Turner
Turnpike, the state's other major metropolitan area was quick to zero in on the
capitol city's tragedy.
Perhaps the most extensive coverage by
Tulsa stations was that of KRMG(AM).
News director John Durkee reported that
his station began live continuous coverage within 10 minutes of the explosion,
using its entire news staff of 15, including sports, meteorological and traffic
reporters. There were no commercial
interruptions that day until 7p.m.
After continuous coverage ended,
KRMG provided "status reports" at least
every 30 minutes around the clock until
Sunday, April 22. During this period, that
station's news staff was at the bomb site
augmented by ABC, Mutual, NBC and
Oklahoma News Network feeds.
When Timothy McVeigh's arrest
became public, the station resumed continuous coverage for two hours. It maintained reporters in Oklahoma City daily
through Friday, April 28.
KRMG provided daily live coverage of
FBI and FEMA news conferences, the
Sunday memorial service featuring
President and Mrs. Clinton, Gov. and
Mrs. Frank Keating and evangelist Billy
Graham. the president's radio address on
the bombing and the GOP response and
thank you by Keating.
As the story unfolded, all of KRMG's
regularly scheduled public affairs programs dealt with the bombing.
Durkee said no final figure has been
arrived at in calculating lost revenues
through pre-emptions, but the figure for
April 19 alone topped $ 10.000. At that
point, overtime costs, provisions for staff,
equipment costs and time charges were
estimated to range between $ 3,000 to
$4,000.
Following the example of the First
Family, Durkee said, KRMG gave away
3,500 dogwood seedlings to listeners.
Talk-show hosts dedicated their programs
to the bombing, giving Oklahomans a
much- needed outlet for their emotions.
KVOO, Tulsa's oldest AM radio station,
and its sister FM stations KICK and
KV00-FM, used seven newspeople to
stay on top of the tragedy.
Lisa Monkres. speaking for J. Michael
DeMarco, vice president and general
manager, said seven KV00 reporters
went into continuous coverage about 13
minutes after the blast until 7:05 p.m. At
that point, the station aired five- to 10minute status reports on the hour and half
hour around the clock through Sunday.
These were shortened to about two minutes from Sunday until April 28.

KVOO's 32-foot mobile studio traveled
to Oklahoma City the day of the bombing
and remained throughout the weekend.
From time to time it was acommand center shared with ABC Network News,
KOTV Tulsa, and KWTV and KOCO,
Oklahoma City.
Broadcast collaboration
In addition to its own on-site coverage,
KV00 aired reports from ABC and
audio feeds from the three above- mentioned TV stations.
The station chalked up 160 hours of
overtime at approximately $ 2,400. An
early rough estimate of lost revenue runs
between $ 10,000 and $ 15,000.
KQLL-AM-FM and KCMA-FM coverage began less than a half hour after the
explosion with break-in news as details
became available for the next 48 hours.
Then coverage was limited to the regular
weekday morning newscasts until
McVeigh's arrest led to more break-in
coverage.
News coverage involved three persons,
but fund-raising efforts included 20 staff
members, according to Julie Meylink,
marketing and promotions director.
About 100 hours of overtime was put in,
but costs will be minimal because station
personnel volunteered their time. No
commercial time was pre-empted.
Provisions and support
KQLL took ISO sandwiches and alarge
supply of cookies to the American Red
Cross on day one to feed blood donors

and ARC staff members.
KMYZ-AM-FM and KTHK-FM provided updates regularly intermixed with
their music formats. The stations' fundraiser for the Red Cross had reached
more than $ 10,000 in checks and pledges
as this story was written.
For sister stations KRAV-FM and
KGTO-AM, owned and operated by the
Kravis Co., updates every 15 minutes
began shortly after the bombing and continued throughout the day.
"Our morning show on Thursday and
Friday was devoted to discussion about
the bombing and what the public could
do to help," said Linda Cruze, news
director. "
On April 29 and 30 the stations aired a
special edition of "Tulsa Weekend," a
weekly public affairs program. Dr. Rick
Jones. staff member at alocal psychiatric
clinic, discussed anxiety and depression
as an aftermath of the bombing.
Public service announcements for the
Red Cross, Salvation Army and lawenforcement hotlines as well as times for
church services dedicated to the bombing
victims were broadcast hourly the week
of the tragedy.
KBEZ-FM and KHTT-FM broke in
with special reports the first 48 hours following the disaster.
Special features
included listener call- ins and on- air
guests from the Mental Health
Association of Tulsa. The latest official
information about victims was broadcast
as received, a spokesperson for the stations said.
Both KBEZ and KHTT assisted in various relief and fund-raising efforts, and
listeners were given information about
blood donations and collection sites. (!)

We maintain a
Double Standard
Audio Precision offers two different
standard-setting product lines.
The automated System One —
the industry standard for bench and factory
•Graphic results on PC screen with hard copy to printers
•Automated proof procedures & limits testing
•State-of-the-art performance and speed
The self-contained Portable One Plus & Portable One —
for service bench and field.
•Compact and affordable stereo test sets for applications
not requiring automation
•Both offer comprehensive capability & high performance in a
rugged package
•Portable One Plus adds sweeps, graphs and printer port
The System One and Portable One... two families of test sets designed
for different jobs, each with the quality and performance that you
have come to expect
from Audio Precision.

Audi o t
precision

Fe 80x 2209, Boawerton, OR 97075
$03/827-0832 1-900/231-7350
FAX: 903t841-8908, TELEX: 283957 AUDIO UP

e

..

O

Grde (123) On Reader Service Card

Products Ea Services Showcase
For more information on the products shown below circle :he appropriate Reader Service No.(s)
on the enclosed Subscription/Reader Service card or contact the advertiser direc:Iy.

EVEN THE BEST CAN
BE MADE BETTER

The MicMannwilr. - A 2 Channel Preamp

Introducing the new

MINI- MIX 12A
THE COMPACT MIXER WITH A
COMPACT PRICE FROM THE
QUALITY LEADER

12 Channels
25 Stereo Inputs

$3499

Service & Affordable Quality for Over 23 Years

AUr ,GRAM
X

1500 Capital Avenue
Plano Texas 75074-8118

The MicMan — Jr. Portable Mic Preamp

•160 kHz bandwidth for transparent sound

•1dB noise figure

•Fixed, (external PS- 1), or portable use

•Gain range +26 to +82 dB

•Uses standard alkaline batteries

•0.001% THD @ 1kHz, @ A=40 dB

• + 12 or +48 V phantom microphone power
•Low cost - $425 with external power supply!

( 214) 424-8585
1-800-327-6901

BENCHMARK MEDIA SYSTEMS, INC.

FAX ( 214) 423-6334

the measure et-excellence!

Phone 800-262-4675, FAX 315-437-8119

READER SERVICE NO. 180

Quality* Power Tubes
3CX15,000A7

4CX1600B

3CX15,000A3

4CX1500A

4CX25OBT

3CX10,000H3

4CX800A

4CX250BC/8957

3CX10,000A7

4CX400A

4CX2508/7203

3CX3000F7/8162

4CX350AC

3CX3000A7

4X150A

4X350A/8321

5CX1500B

3CX2500H3

6111
Z114

3CX2500F3/8251
3CX2500A3/8161
4CX10,000D/8171

811A

4CX3500A

Svetlana
iLEC`R011

• Watch this list grow.
- Manufactured in
Russia's largest
power tube factory.

MINNIMIE
F-7
•
•

• Generous* warranty
based on high quality.
• Honest prices based
on quality at low cost.

•Shipment from USA stock.
Broadcasters

OEMs, Distributors

Phone: 205-882-1344

Phone US: 800-578-3852

FAX: 205-880-8077

Int'l 8L US: 415-233-0429

800-239-6900

FAX: 415-233-0439

•

WHY SWITCH TO MCI?
•QUALITY • PRICE 7/8" - $2,450
•DELIVERY
- I5/8 - - $2.800
•RELIABILITY
-3
- $3.600
•PERFORMANCE
-41/16" - $5,000
•BROADBAND
- 6 1/8" - $6,200
•COMPACT SIZE

controllers. It starts with superb audio using the premium quality apt-XTM system. AXS is easy to learn,
easy to use, and powerful beyond words.

AXS is a modular design that begins as a simple cart
replacement and grows to any combination of CD,
hard disk, satellite or specialty programming with
ease.

Control Panel also available upon request.
•Continœtal USA- regular ground service only

For More Information Call:
MICRO COMMUNICATIONS. INC.
P.O. Box 4365 • Manchester, NH 03108 4365
Thu IFree: 1-800-545-0608 • Fax: 603-624-4822

Tipples
Wendy's
Bud Light EIL 12S9
Prudential Reel Eeeeee

bitEl
0 30
0.30

Station times

Diu

MGT !
eingent

O. 0

Gr

0.3/1

FEATURES

Ceentnieelon

EPA. )11

STL's

•Inputs Selectable for Balanced ci Unbalanced Operat,
•Front Panel Test Jack
Broadcast Devices, Inc.
`, Crestview Avenue
Peekskill, NY 10566

bdi

Tel: (
914) 737-5032

Fax: (914) 736-6916

READER SERVICE NO. 108

Attention
Advertisers
buying

radio stations, networks and groups,
recording studios, engineering and

'11:2 Management
800-334-7823 • 8'7-625-9761
FAX 817-624-9741
P.O. Box 1-36457 Fort Worth, TX 76136
1700+ Stations • Our 14th Year

From $6000.00 using your 186 computcrç (milliard disks
READER SERVICE NO. 70

every month.

Products & Services Showcase

AXS

panel that can be time linked and remote wired is
standard.

AXS Systems-.

oposite

•Front Panel and Remote Control with Full Status
•Power Fail Memory with Bypass Mode

consulting firms

Jocks love AXS: A fast 99 page, 28 button Jock F/X
Use a software driven four-channel stereo audio
switcher with on-screen control or the powerful
eight-channel dualbuss routing switcher or include
both if you wish. AXS is controlled through a trackball,
touchscreen, keyboard, buttonbox, teIco or remote
modem.

(

Reach 20,000+ broadcast equipmert
prospects at AM, FM and AM/FM

AXS has all the sophisticated feature options includ-

ing device independent multi-channel background
audio record and replay. Macro programming
makes tough to run event sequences easy. Software
drives a powerful programmable real time IOMAP.

•

•Main/Alternate Processng Switching
•Feed TW5 Transmitters and an ROBS Encoder
•Feed one SCA Generator to Two Traiismitters
•Distribute Con -posite with the Ease cf Audio

•2 Input Switcher
•3Isolated Outputs
•Individual Level Control for Each Output

READER SERVICE NO. 198

AXS Ax'-sess)... Jocks Love It!

o

APPLICATIONS

READER SERVICE NO. 73

AXS is an entirely new approach to digital audio

.

e e

••

•

833A
833C

=.

The
o.
DA/Switcher

YC130/9019
8560AS

Composite Audio DA
and Switcher!

FOR OUR COAX SWITCH FAMILY

5CX1500A

4CX15,000A/8281
4CX5000A/8170

RE

F
E.
SHIPPING

4CX250R/7580W

appears in every issue of Radio World.
For detailed information, contact
Skip Tash - East Coast
Dale Tucker - Midwest & West Coast

RADIO WORLD
Tel: 1-800-336-3045
FAX: 703-998-2966

•

21

Radio World

June 14, 1995

KOSU Provided Marathon Coverage
by Harry Heath
STILLWATER, Okla. Until April 19,
KOSU-FM General Manager Craig
Beeby's cellular phone was only aconvenience. That day it became a necessity.
Without it, he sid, there would have been
no satisfactory way for his station to cover the most devastating act of domestic
terrorism in the nation's history.
Before April 19, Rogers and Hammerstein's chesty song "Oklahoma!" brought
to mind alandscape of waving wheat.
Today broadcasters can merely mention the
words "Oklahoma City" and listeners instantaneously recall the details of that day of terror. The landscape changes to ashattered
and trembling Murrah Federal Building and
its 167 dead, including 19 children.

Beeby and Johnson filed reports " from
all 360 degrees around the blast site"
throughout the day.

in the engineering aspects of the coverage.
Newspersons covering the tragedy
cooperated with one another putting
aside competitive situations. In Perry, TV
reporters were taking notes from Beeby
and Johnson as they aired new information. "Then they would use our facts in
their next feed," Beeby said.
On day three, the KOSU team was once
again in Perry, filing live reports from the
Noble County Courthouse prior to

"It was like aCivil War army unit. Men
would advance in rows of four to atarget
point in the building. Then they would wait
until they felt it was safe to go farther."
At one point the morning of the first
day, police and fire officials thought a
second bomb had been located, this one
within the shattered building.
Police shouted for everyone to run from
the area.

Crucial role
The role of radio was crucial throughout
the day, Beeby commented.
Radio on the run
"We could assume that many at home were
At that point, Iwas describing the
tuned to TV, but people at work throughout
panic for KOSU's audience as Iran down
the state were getting most of their informathe street with the crowd, speaking into
tion from radio. So were those on business
my cellular phone as Iran. You can imagtrips in the state and vacaine how dramatic the sound of a frighttioners
traveling
111•111111r •••••111•11•MalMil
IMF
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ened crowd fleeing from the disaster area
through." Without radio,
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would be. Fortunately, that bomb report
Beeby said, asignificant
01•1••••••1•1111
O
proved to be false," Beeby commented.
segment of the audience
•
11•111••••
With telephone service crippled, radio
would have been left
MUM
11••••••
played akey role in calling for relief supVIM
alini•••••
without any idea of the
•1011103..plies for rescue workers.
extent of the catastrophe
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"For example," Beeby said, "rescue
and the exceptional mobi0111111
workers needed knee pads as they pawed
lization of rescue teams.
their way through the rubble looking for
"Our cellular phone
trapped victims. It was this and similar
was worth a million
broadcast appeals that quickly brought
dollars that day."
much- needed emergency supplies and
It takes both training
volunteer workers to the scene."
and skill to speak
There was an outpouring of appreciation
extemporaneously over
to broadcasters for their on- the- scene
McVeigh's transfer by helicopter to afedan extended period such as this remote
work.
eral facility in El Reno, near Oklahoma
required, Beeby said. Fortunately, he had
"When Iwent to apopular campus pizza
City. Burley continued as anchor.
done his share of ad libbing in 21 years in
parlor as our coverage slacked off, people
KOSU's live coverage began at 1:35
front of amic.
treated me like acelebrity," Beeby said
p.m. and continued through 6:30 p.m.
Both Channel 9's large news staff and
with achuckle. "There was so much heartAgain KWTV audio and live reports
its commitment to local service were
felt appreciation from everyone."
from Johnson and Beeby by cellular teleimportant to the overall KOSU coverage,
KOSU, which in the past year received
phone made up the bulk of the coverage.
Beeby pointed out.
$190,000 in listener contributions, said
At the nationwide memorial service
The KOSU strategy was to provide
its coverage of the disaster brought an
Sunday, Johnson fed live reports by cell
updates within the ongoing KWTV audio
oupouring of phone messages and letters
phone to KOSU. The service, in which
feed.
of appreciation.
President and Mrs. Clinton, Gov. and
On day two, Beeby filed reports all day
One of many letter-writers told Beeby:
Mrs. Frank Keating and evangelist Billy
for the Canadian Broadcasting Corp. and
"I
didn't participate in your recent sucGraham
participated,
drew
an
overflow
he and Johnson were filing to other media
cessful fund drive, but Iknow you also
crowd to the State Fairgrounds Arena in
throughout the United States. During this
have planned some kind of bombing benOklahoma City.
time, Burley slept only four hours in two
efit, so I'm enclosing acheck for you to
Following the memorial service, KOSU's
days.
use in any way you see fit; it shows my
programming began resuming its classical
appreciation for your coverage."
and semi-classical music format.
Concealed weapon
ODD
Beeby said he was "extremely impressed"
The scene shifted to Perry, 60 miles
Harry Heath is professor emeritus of
by the Oklahoma City disaster plan, based
north of Oklahoma City, on day three.
Oklahoma State Univers it
upon preparations for tornado damage.
Timothy James McVeigh had been arrested by ahighway patrolman who noticed
his Mercury Marquis did not have a
license plate and that McVeigh, when
pulled over, had abulge in his jacket. He
was carrying aconcealed weapon.
By now Beeby and Johnson were a
smooth- working team. KOSU was the
first to break the news that McVeigh was
under arrest and the first to report he had
asked for legal help.
he new BEXT SF Series amps come in ten
"While one of us was giving the report
power levels from 150 watts to five killowatts,
the other was gathering information,"
Beeby said. They alternated between
with the excellent stability and consistent perforinterviewing sources and putting new
mance of very high efficiency Mosfet amplifiers.
information on the air.
The station's small news staff was hard
Is the quality of BEXT FM truly world class?
pressed. Natalie Bell, who had been with
Your fellow engineers think so—we'll send you a
KOSU for seven months after 10 years in
user list, with phone numbers, along with with a
broadcasting, including stringer assignments for National Public Radio, had
full catalog at your request.
moved to Detroit only aweek before the
Find out more about BEXT and the finest in
bombing. Fortunately Beeby, aradio veteran with amaster's degree in mass comgreat-sounding exciters and STUs, amplifiers and
munication, could step into the breach.
complete transmitter systems.
He praised the performance of Johnson
who, with only ayear and ahalf of experience, performed well under stress.
Burley, with six years in KOSU news,
was on the air most. He coordinated the
flow of KWTV audio with information
SF 500 500 Watt FM $5,695
• SF 5000 5KW FM e
gathered by phone and teleprinter and inter1045 1
0th Ave.
views with Beeby and Johnson at the scene
San
Diego,
CA
92101
of the action. Schroeder worked around the
619-239-8462 FAX: 619-239-8474
clock with Burley to assure no breakdowns
Circle (
134) On Reader Service Cord
,

,
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Live in infamy
The blast that created Oklahoma's "day
that will live in infamy" came at 9:02 a.m.
as business was well under way in the
multipurpose federal building that housed,
among other agencies, aday-care center.
Beeby became aware of the bombing 18
minutes later. To get an immediate fix on
the bombing scene itself, he quickly
tuned to television channels 4, 5and 9 in
Oklahoma City. They were on the scene
and transmitting.
That monitoring convinced Beeby that
KOSU-FM, the state's first public radio
station, at Oklahoma State University, had
to provide on-the-scene coverage. He was
staggered by the magnitude of the damage.
Step one was to attempt telephone contact with Oklahoma City. That was
impossible. Some telephone lines into the
city were not functioning and others were
jammed with emergency calls.
Southwestern Bell Telephone had evacuated its building following the blast and
now an overload of calls was pressing for
service. The computerized system went
into automatic mode. Few if any Bell
workers could get into the building.
For several blocks surrounding the
explosion site reporters moved into what
looked like awar zone. There was acraving for information but hard facts were
hard to come by in the ensuing chaos.
Coverage plans
By 9:30, when he determined that cellular telephones were operational, Beeby
and KOSU news director Kelly Burley
quickly put together coverage plans.
Then. with reporter Jennifer Johnson,
Beeby left to provide live broadcasts.
Beeby's cellular phone was crucial. En
route to Oklahoma City, some 65 miles
away, Beeby called Burley and told him
to contact KWTV seeking permission to
carry the station's audio signal. His cell
phone kept him in touch with station personnel in Stillwater while he pushed the
speed limit. Beeby and Johnson were at
the disaster scene by 10:30.
Meanwhile, Burley was breaking into
regular programming with updates from
the KOSU studio while Chief Engineer
Dan Schroeder was working on the technical systems for the KWTV audio feed.
By 10:20, continuous live coverage
began via KWTV audio.
Ten minutes later, Johnson and Beeby
were on the scene with live cellular
phone reports. Burley acted as anchor,
Beeby said, " interviewing us live and
coordinating live coverage from Channel
9audio with our own reports."

Intmlucing the finest solid state FM
tedmole now available up to 5KW
T
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Versatile Relays Perform Switching Tasks
by Jim Murphy

matrix systems. But if you look around
the station, behind the racks and under
the consoles, you will find dozens of
relay boxes or aluminum brackets housing the circuits that perform special
switching tasks, not the least of which is
the routing of audio. These audio requirements come along frequently, so you
might find yourself in a dilemma as to

MORGANTOVVN, W. Va. As Ihave
mentioned bel ore, the modern radio station probably switches as much as—if
not more than—it mixes. This applies not
only to control room functions, but also
the various switching and routing
requirements at transmitter and remote

I
K2

Figure 1.
(A)

1K3

2

\ K1

1in

in

switches will introduce distortion and/or
clipping. In the end, it is hard to surpass
the performance, reliability and ruggedness of the simple relay.
Audio routing using relays is common,

selected source would be heard at the
output. The addition of a fourth relay,
shown as master relay K4 in Figure 1(c),
will remove the default audio when any
input relay is energized.

and can be accomplished several ways.
Some basic flow diagrams are shown in
Figure I. In 1(a), the inputs are switched
into acommon output line. The circuit is
simple, and requires only single- throw
relays. The only drawback here is that
one of the relays most likely would be
used as acommon source, and would be

If the proper relays are available, the
circuit in 1(d) handles both jobs, i.e.,
interrupting the default path when selecting a source. Note, however, that the
upstream relay controls the default audio
flow, and would require the necessary
wiring scheme to provide control to other
source locations. These relays. too, for

energized most of the time. Furthermore,
it would need to be released before
another source was selected.
One solution to this, as shown in 1(b), is
to establish a separate default input. The
circuit as shown has aproblem inasmuch
as all inputs are placed in parallel with
the default, so amix of both default and

stereo, would need to have 4form C con
tact arrangements.
Figure 2 illustrates the wiring scheme
for the circuit in 1(c). which solves the
aforementioned problem. When any
input relay line is pulled low, the master
relay energizes, breaking the default
audio path. The diodes isolate the input
relays by passing the low to the master
but preventing the low from energizing
another input relay coil.
The scheme shown in Figure 2 uses a
maintained-type switch, sometimes listed
as push- on, push- off. For this type of
operation, you need only to pull the bottom end of the desired coil to ground.
hold it there, then release it. This method.
however, is limited, because it is not
compatible with most switching protocols.
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sites. From power change to remote
satellite crystal switching. from audio
line selectors to satellite polarity switching, these systems are a vital part of
today's broadcast station.
Some of our switching requirements are
complex. time- based, or computerdriven, usually requiring professional-grade
equipment with fancy names like
sequencers. intelligent switchers or

in

whether to use solid state switching, or
go with the old-fashioned relay.
While there are many solid state analog
switches on the market, it is hard to beat
the versatile relay. Even though it has a
higher unit price, the cost usually evens
out because relays do not require elaborate differential and well regulated power
supplies. Moreover, if the chip parameters are not controlled properly, analog
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A better method, utilizing latching circuits, is shown in Figure 3. Alas, we need
two more relays. though they require
only one set of contacts each. We energize the latch relay with a momentary
closure, the relay holds itself through the
NC contacts of the drop relay until another momentary switch closure activates it.
Other advantages of this method are that
economical SPST momentary switches
can he used, and the latch and drop can
he performed easily from multiple locations. A less desired method in 3(b) uses
a normally closed switch in place of the
drop relay. For multiple location operation, it must be looped through each
remote switch before returning to the
source. Not agood concept. for if the line
becomes open, none of the relays will
operate.
The addition of transistor drivers, as
continued on page 45
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Random Access Digital Audio Production by SoundLink.
No mousing. No fumbling. And
no nonsense. We designed the
SoundLink Digital Audio
Production System just
as our most demanding
customers asked us to:
Without compromise.
We built an intuitive,
full-featured console to
give you complete control
of random-access digital
recording, editing and
audio mixing. Along with
digital signal processing,
machine control, MIDI

the advanced features you need.
And instead of being forced to

"SoundLink has not only made
every production operation
faster, it's also expanded my
creative capabilities to include
things Icould never tackle with
analog equipment."
— Rick Wiggins, Creative Director
WJR-AM, Detroit
Capital Cities/ABC, Inc.

"It's one of the few pieces of
equipment at the station I
don't have to worry about."
— Fred Holub, Chief Engineer
KLAX-FM/KXED-AM, LA
Spanish Broadcasting System

"This is the 90s production
room solution. Its integrated
digital console, storage and
editing combine to make one
of the most efficient and
cleanest operating studios
you can find anywhere."
— Roy Pressman, Tech. Director
WLVE-FM/VVZTA-FM/VVINZ-AM
Paxson Broadcasting, Miami

capabilities and synchronization.
So if you're working in radio or
any other audio environment, now
you can enjoy all the benefits of
random-access digital editing with

work on an imaginary
desktop, you get all the
comfort of the real thing.
Best of all, SoundLink
is a perfectly integrated
system, rock-solid and
hassle-free—not a fragile
mix of components.
For more information,
just pick up your physical
telephone and call Korg
Professional Audio at
800-645-3188, ext. 280.

If you need complete control
over your digital production, anything less really isn't an option.

SoundLink KORG

D 1994 Korg USA, 89 Frost St.. Westbury, NY 11590. SoundLink is a registered trademark of Korg USA.
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PRODUCT EVALUATION

DM-800 Brings DAWs Down to Size
Editor's note: The following product
review is a special two-part series on
Roland's DM-800 digital audio workstation—aproduct that has attracted alot of
attention because of low cost, portability
and simplicity. Part Iwill focus on product description and features, and Part II
will reveal how the unit performs under
real- world conditions.

use a stereo mic for natural sound and a
cardioid element for VIO and interviews.
Forget about networking workstations
in your multiroom facility. If you have a
three-room facility with a sound stage,
VIO booth and video post- production

Part Iof II
by Ty Ford
BALTIMORE Remember when computers went from things that fit into a
room to things that sat on your desk?
Remember how amazed we were that so
much technology could fit into such a
small space? It is happening again, and
Roland is doing it with its DM- 800 digital audio workstation.
List price for the DM- 800 with two
internal 500MB hard drives is $ 7,495
and $6,295 without hard drives. With its
26- inch by 11 inch by 4- inch dimensions
weighing in at about 16 pounds ( with
internal drives), the DM- 800 is... well...
cute. Ihave seen skateboards that are
bigger and heavier than the DM- 800.
The two most obvious implications of
the DM- 800 are that as long as there is
AC power available, you can take your
work home with you, or toss a mic and
battery-powered preamp into your gear
bag and head out to any remote location
to record clients, ambience, music or
sound effects.
Uses
Say you were at aradio station and you
had aclient that wanted his or her voice
and some voice drops from happy customers as part of their next spot. You sell
the client a remote broadcast package
and show up with the DM- 800. While the
airstaff and promotions director do the
remote, you record the client and a few
customers and maybe even your own
announcer track. Because the DM- 800
can be had with two internal 500MB
(about 180 mono track minutes) hard drives, you have plenty of room for three or
four stereo music beds and some sound
effects. At present, the storage limit is 12
track hours at 48 kHz.
By the end of the remote broadcast,
you have mixed the spot and played it
back for the client over headphones for
approval. Of course, you will want to
remember to bring some release forms
for the customers to sign, but the sizzle
this can add to the event, plus the efficiency of getting all the work recorded
and approved by the client at the same
time, takes the event to a whole new
level.
That long-form documentary series you
are working on that requires a list of
actualities and natural sound also gets a
lot more interesting, especially when you

Roland's portable DM-800
suite, you can simply unplug the DM 800
and move it to the room applicable for
the next part of the job. If you had areally busy three-room facility, you would
want four DM 800s. That way you could
back up one while the other three were
being used.

punch in and out of record or for entering
atempo map in Tap Tempo mode.
There are two S/PDIF RCA-style digital
outputs and one input. The DM-800 will
record at 32, 44.1, or 48 kHz through
either analog or digital ports. Each

All of these benefits, and all those you
may think of along the way, become possible after you become intimate with the
You sell the
DM- 800. The 171- page manual covers
most of the topics and is of some help,
client a remote
but it only gets a grade of C. While
Roland has shown improvement ( the sections on
broadcast
SMPTE synchronization.
SCSI and troubleshooting
package and
are actually quite good).
whoever wrote those secshow up with
tions should rewrite pages
26 to 100. A more complete
the DM 800.
index would also help as
well.
WOMB of disk space yields 16 track
Don't get me wrong, for
minutes at 48 kHz, 18 track minutes at
the money, the DM- 800 is
44.1 kHz or 25 track minutes at 32 kHz.
as impressive a display of
Because the sample rate of the project
technology as the Yamaha
determines the final output sample rate,
ProMix 01. Neither one is
the manual suggests that you think ahead
"plug- and- play," but after
when choosing the sample rate for each
you reach the first plateau
project. A project intended for CD, thereof the learning curve ( when
fore, should be recorded at 44.1 kHz. If
you only need to look at the
DBS is the final destination, go with 32
manual once a day), you
kHz.
can do really good work.
The slim back panel of the
Synchronize to SMPTE
DM -800 has surprisingly
Two RCA jacks are used for LTC
few connections. The four
(Longitudinal Time Code) SMPTE In and
balanced 1/4- inch TRS analog input
SMPTE Out/Through. There is no conjacks double as effects returns and Aux
nection for Word Clock. The DM-800 can
ins. The four balanced I/4-TRS analog
lock to MTC ( MIDI Time Code) while
output jacks double as effect sends and
transmitting MIDI clocks with song
Left/Right Mix outputs. There is astereo
headphone jack with adequate power, a pointer position, or synchronize to
continued on page 28
foot switch jack that can be used to

tcol in many of the world's top recording studios, choose from. KRK has anacriitor for every application, including video-shielded models ERK, fanatical by design.
KRK - clusefield monitors have gained acceptance as
the reference speaker of choice. 'their extremely smooth
1>istribatted by Gram Ose
"talent Coast Mom
cy response, low distortion and superb imaging is with016) 249-1399 • FAX ( 516) 753-1020
r. This incredible performance can be attributed to a
West Coast OMee:
010) 306-8823 • FAX (310) 577-8407
unique combination of exotic driver materials and fanatical
IRK Monitoring Systems
engineering. Furthermore, each driver is extensively tested and
',6462 Gothard St., Unit D
Huntington Beach, CA 92647
monitor pairs are matched to within one-tenth of adecibel for
(714) 841-1600 • FAX (714) 375-6496
unequaled accuracy. With acomplete family of monitors to
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Yamaha Packs REV100 with Performance
by Alan Peterson
HARRISBURG, Pa. Yamaha has put
its digital reverb experience and sound
into a clever new box called the
REV 100: a low-priced reverb aimed at
project studios and smaller production
rooms and definitely designed to compete with well-known makers of inexpensive reverbs.
In recent years, Yamaha's emphasis has
been on the SPX line of multi-effect boxes
while Alesis and ART had the lock on inexpensive digital reverbs. Yamaha now shows
it can put out aslick-sounding, easy-to-use
processor for around the same price ($299)

as the aforementioned companies.
The REV100 is one rack unit high with
atwo-digit LED readout, four buttons to
recall and edit programs and MIDI functions, and five dials for levels and tailoring sounds. Ins and Outs are true stereo
and - 10 dB line level. AD/DA is I6-bit,
44.1 kHz, and 20 Hz- 20 kHz frequency
response. The all- metal case has exceptional RF rejection. There are peak- level
LEDs only, and the unit is powered by a
12 V wall- wart.

off- the- shelf parts with no proprietary
Yamaha chips to be found, and simple
PC pots, instead of more expensive ( and

Features

positive- feeling) rotary encoders, and a
socketed ROM with the REV100 programming. Ilike to wish "upgrade" when

Popping the bottom panel reveals a
Hitachi CPU and two Toshiba DSP chips;

Isee a socket, but it is not likely on an
inexpensive box. The board looks
designed for other applications as well,
with two marked but undrilled regions
for heavy-duty chips. Yamaha gets points
for asocketed ( not soldered) lithium battery for memory protection.
Program editing is simple. The front

Reverb versatility from yamaha

O
UR 0151TE D
E11110 WORKSHITION k Now
P
ERFORMING WITH Ill[ F
OLLOWING 6ROOPS

panel is screen-printed with memory locations for various effects ( i.e., stereo
reverb, delay, et al). Use the up/down buttons to move to your chosen location. In
fact, pick the direction to go and press the
button. Now hold in the other button and
watch the scroll speed double, moving
you to the program much faster.
The dials allow you to do something revolutionary: tailor the sound by ear. The
classic SPX- 90 allowed you to adjust
reverb time, delay and EQ only by "nudging" up-down buttons, one parameter at a
time. You never heard the whole sound
until you were through. With the REV 100,
dial in pre-delay, reverb length, effect balance and wet- dry mix by ear during
"check- check- check," and get it right
without even looking at the front panel.
Above each of the edit pots is a single
LED. When on, the value dialed in
matches the default value in factory
ROM. This gives anice starting point to
Product Capsule: Yamaha
REV100 Reverb Unit
Thumbs

Thumbs

Up

Down

• 20 Hz.20 kHz. 16 but AD/DA
•

last. simple to adjust by ear

• inexpensive and well mad,

wall-wart power supply
no display other than two
digit LED
Jnh,ilanced,

For more information, contact Yamaha at
714-522-9011; or circle Reader Service 71.

ADAT is aregistered trademark of Alesis Corp.

Vermont Public Radio
Sam Sanders, ahappy Foundation 2000

F
OUNDATION 111110 LS

user since Januaty, estimates that he has cut

Designed specifically for broadcast production, this random

his production time in half

access recorder/editor features the speed, the ease of use, and

Our unique Edit Controller looks and feels just like the

uncompromising audio quality of Foundation 2000—for less

recorders you work with every day —no keyboards, front-

than $ 15,000! It's the same dedicated user interface with

end computers or mice to slow you down. The built-in

touch screen display, real time operation, event based editing,

touch screen shows you awave form picture of your sound

wave form display, and expandability to afull Foundation

for instant visual reference. There's even an ASRC option

2000 at any time—the only workstation of its kind to offer

so that you can convert one sample rate to another.

this important feature. Test drive the high performance
Foundation 2000LS in your studio. Call 1-800-7-FOSTEX

Audio Mixers, New York

or 212-529-2069 today to schedule ademo.

Fred Venitsky (pictured) andJimmy Regan have
the distinction clowning and operating the
most used Foundation 2000 on the planet.
Foundation 2000 is fast and easy to use. Audio scrubbing is
so clean, you'll swear you're rocking reels. Edits are seamless.
Fades are smooth and glitch-free. Plus, you can specify the
"Light Pipe" for direct interface with the popular ADAT"
and RD-8- digital recorders.

I0dB ins/outs

Fostex

work with, although it is very easy to
overshoot and waste time twiddling the
dial when trying to hit the mark. Iwould
rather the REV100 do what its grandpa,
the SPX- 90, does: press the RECALL
button again to return to default values.
regardless of pot settings.
There are no front- panel controls for
EQ. hut some basic high- and low- pass
filtering is available through MIDI. More
on that later.
In use
There are some very nice stock sounds—
instantly usable— including the " vocal
rev" series, "bathroom." " wood booth"
and others. Some have very fitting names:
"old tunnel" ( for that Great Train Robbery
effect), " church 1and 2," and " stone
room." awonderful. ringy King Arthur-ish
sound. How about that dopey echo that is
built into cheap karaoke machines? Try
Delay program No. 54. "karaoke."
Iam a fan of what Igenerically call
"Andy Williams reverb"—a long pre-delay
to a hard dark-sounding plate from out of
nowhere. blossoming and quickly damping.
The REV 100 allows nie to construct such a
reverb by ear quickly and accurately.
While not a multi-effects processor, the
REV100 combines delay and reverb in
higher programs, allowing you to coax
continued on next page
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SHORT TAKE

Beyerdynamic's New
Portable Mic Preamp
by Ty Ford
BALTIMORE While beyerdynamic has
a solid reputation for microphones and
headphones, it does not come to most
people's minds when mie preamps are
mentioned. The MV 100 may change this.
I
Iis a solid, portable ( 12 ounces with a
pair of 9V batteries) stereo mie preamp
with phantom power for $699 list.
Inside the impact plastic case ( 3.25
inches by 5.75 inches by 1.5 inches
high). the MV 100 uses the ubiquitous
SSM 2017 chip for the main gain stage.
Frequency response is rated at 18 hz-22
kHz, with signal-to-noise ratio rated at 128 dB referenced to 60 dB gain.
Distortion is better than 0.03 percent at
10 dB output.
Intended uses include portable
DAT machines, such as the
popular Sony TCD-D7.
that have no mie preamps ( or are equipped
with marginal ones).
You can now do
quality
location
recording projects
with phantom- powered condenser mics.
According to beyerdynamic. the battery
life of a pair of 9V alkalines is approximately six hours with phantom power
and ten hours without.
Connectors are latching balanced XLRs
IN, RCA cinch jacks and stereo mini-jack
OUT, plus apower supply input jack for
24V DC. You can plug a set of headphones into the stereo mini jack, but
unless the phones are really sensitive,
you probably won't get enough gain to
hear what is going on at an acceptable
level.
Features are spartan but useful. There

are three switchable gain levels ( 20 dB,
40 dB and 60 dB), a 120 Hz low-cut filter, and amultipurpose off/on switch that
allows the MV 100 to be used with or
without phantom power. There are LED
indicators for "on" and "low power" and
each channel has its own clip LED.
You will probably break anail the first
time you try to get the battery compartments out until you learn the knack (push
in, slide, release). Although the battery
slide trays are keyed so that they can only
be inserted one way, battery replacement
is not completely idiot -proof. Even
though the trays are labeled and the end
of the trays are notched, the batteries can
be incorrectly placed in the trays.
This might present aproblem if you are
trying to change batteries in the dark, so
remember to put in new
cells before the next
Grateful Dead concert. If you are using
condenser mics and
the Dead decides to
jam for more than six
hours, plan your power
supply change during the
rest stop.
The MV 100 case is designed
with a pair of metal posts that come in
handy for attaching acarrying strap. The
only thing I'd like to see added is a
"mono" switch that would allow the
inputs of either channel to be sent to both
outputs. Other than that. the MV 100 is a
well-built "problem solver" that's a nice
addition to beyerdynamic's quality line.
Thanks to Bradley Broadcast of
Rockville, Md., for quick delivery of a
Sony TCD-D7 portable DAT recorder for
use with this review. For more information, contact beyerdynamic at 516-2933200; or circle Reader Service 122.
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Low-Buck Reverb
continued from previous page

out some chorusing and flanging. The controllability is nowhere near the higherpriced boxes, but tweak and ye shall find. For example, Program No. 84, "big
flange" sounds especially gooey.
REV100 programs can be selected and modified via asingle MIDI IN jack on
the rear panel. While most stations do not do MIDI, many parameters not available through front panel controls are accessible: reverb high damp, low-pass or
high-pass filtering, flange resonance and cutoff frequency.
Paradoxically, if you want to explore this avenue, the manual does not give you
the REV100 system-exclusive format. Instead, it tells you to contact aYamaha
Sales Center for the code. Considering the MIDI information provided in the
manual, it seems strange to omit this.
The price of economics
As the REV I (X) is an inexpensive processor, corners had to be cut. Big bucks were
saved by leaving out an LCD display showing program names, parameters and cute
"hello" pictures. The double-digit LED display is the entire user interface. If you
edit aprogram, it is up to you to remember where it is and what it does.
It would be nice if the dials were "soft," and could control features now onl).
addressable by MIDI, but that is complicating the box's original intent: cheap.
fast, clean 16-bit reverb.
Then there is the wall wart clogging up another outlet. Wall- warts eliminate
internal power supply designs and keep costs way down, but nobody likes them.
Finally, there is the REV 100's in/out levels. All pro audio publications are calling
for standardized +4 dB balanced ins/outs. Yamaha's classic SPX 90 was unbalanced, but gave the option of changing levels with slide switches. The REV100
connects to - 10 semi-pro consoles just fine, but for optimum performance from +4
balanced production consoles, its low output just does not cut it. An additional opamp along with TRS jacks and level switches designed in would cost little and
give users the option to go +4or - 10. balanced or unbalanced.
Despite these negatives, the REV100 is agood, basic inexpensive reverb with alot
of flexibility and clean Yamaha sound. It is serious competition in the cheap reverb
arena. Irecommend the REV100. The price and the name make it worth buying.
O

Al Peterson is production director at WNNK-FM Harrisburg, Pa., and a regular contributor to RW.
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CD

Marantz has put recordable

CD technology and blank

All the CDs within reach of your
Time budget. End the confusion and

(430

.

16,010.0.

clutter of endless carts, cassettes and the occasional
record by transfer to CD. Gain the advantage of rapid
random access and unparalled digital audio performance

ATELLITE

for everything you put on the air.
Today most music goes on air from CD; why not

Linen.

consider transferring your IDs, commercials, and
sweepers to CD as well. You can also create custom CDs
from music libraries, and your sales staff will love to
present new spots
to clients on CD.

mum
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The affordable recordable

The Ariel Digital Satellite Receiver,
exclusively from Satellite Systems

The Ariel Digital Satellite Receiver:
• 5card slots for up to 10 audio channels

• fully compatible with Fairchild Dart 384

• adapts easily to current equipment

• next day shipment of keyboards

• 1year warranty

„wee.

615 East Brookside
Colorado Springs, CO
80906
Ph: (
719) 634-6319
Fx: ( 719) 635-8151

di„ w.

Satellite Equipment for Radio
Circle ( 30) On Reader Service Card

Marantz Professional Products • 1000 Corporate Blvd., Aurora,
phone: 708.820.4800, fax: 708.820.8103
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Roland DM-800 Part I
continued from page 25

SMPTE while transmitting MTC.
The MIDI In/Out ports also allow tempo mapping, triggering from a MIDI
keyboard and will transmit and receive
MMC ( MIDI Machine Control).
Having run into the problem with
drifting SMPTE from analog sources
contributing to a loss of lock with the
earlier DM- 80, Roland built a Resolver
into the DM- 800. If you are using external SMPTE from a slightly drifting
source as your main clock, you may
have problems with digitally transfer-

ring audio to aDAT or other digital destination. The drifting SMPTE will cause
the digital sample rate to vary proportionally.
Video choices
Unlike the earlier ( and more expensive) DM- 80, the DM- 800 offers a
PAL/NTSC switch and choice of three
video display outputs: standard composite. S- Video and digital RGB. The
manual states that digital RGB cables
for Atari, NEC and IBM monitors are
available from Roland. The display is

not limited to the same information
shown on the back- lit LCD. It also
includes metering, SMPTE and location
information, track status and an
overview window that shows phrase
positions and edit information on all

proper operation. A pair of DB25 connectors allows for the connection of external
SCSI hard drives. Additions to SCSI A
increase internal tracks l-4, while SCSI
B is set to tracks 5-8. The 10- page
External SCSI Devices section is amust-

With the DM-800 digital
audio workstation, you can take
your work home.
eight tracks simultaneously. This is a
major improvement over the DM- 80.
According to the manual. the DM- 800
does not require any internal drives for

read if you plan on hooking up additional
hard drives. Drives may be formatted to
Groups I. 2 or 3. Each group can hold a
continued on next page

Tube Marketplace is a
section for advertisers
who manufacture audio
products and provide
parts and services.
If your mic is acting GOOFEY, call us!

FREE TUBES FOR LIFE!*

Suffering from Audiosis ?
Presenting Remedies for Your
Audio Maladies:

'Now for a LIMITED TIME only... and only from

sound valves

AKG • Neumann • Sennheiser
Milab • Sanken • Brüel & Kjcer
Demeter • DBX • Audio-Technica
Microtech Gefell • Meyer Sound
Manley • Langevin • Shure • Crown
Millennia Media • Groove Tube

Tube sound—without the worries 'that's right. Purchase any of our
quality Made- in- USA tube amps between now and September 30th...
and never pay for replacement tubes again—EVER. We guarantee it.
Quality is an attitude—an attitude that's reflected in each and every unit
we hand- build in our Columbus, OH factory. With designs by legendary audio engineer Harry Klaus (
former design chief with DYNACO
and HAFLER), we bring to the table alevel of design expertise. professionalism and value unmatched by our rivals. Imagine afull-featured
tube preamp (with phono)— for only $699. Or adual 35W stereo tube
power amp in "classic chrome— just $899. And now—FREE TUBES
FOR LIFE! !! Extra &nuts!! Send payment in full with your order &
receive totally FREE 1.1I'S eround shipment within the Continental U.S.
But the "proof" is in the listening. That's why we offer ano- risk subjective 60DAY LISTENER SATISFACTION GUARANTEE. You be the
judge of our sound quality.., in your honre.. with your own equipment.
FREE CATALOG!— Write or call today. For inunediate information.
call our voice/FAX-BACK line-1614) 279-2383— from the handset of
your fax phone. Our 24hour fax line is ( 614) 279-0368. TERMS: All
orders are shipped UPS/COD unless 1611 payment is made in advance.

Sound Valves, 185 N. Yale Ave., Columbus,
Ohio 43222—(614)279-2383, 10-4 Eastern
READER SERVICE NO. 135

Advanced Microphones, Monitors
Signal Processing & Accessories

We repair and modify tube microphones.
Power supplies for most tube mics.

Bill Bradley Microphones
216/723-6494 or FAX
216/723-6595

Honest Advice & Prompt Shipping
CALL US TOLL FREE

(800) FINE MIC
—> That's ( 800) 346-3642

The

MICROPHONE

Co.

5805 Chimney Rock Rd. Houston, Texas 77081
READER SERVICE NO. 210

READER SERVICE NO. 112
Great Value, Durability & Musicality in Tube Equipment from

ELECTRON TUBES
OVER 3000 TYPES IN STOCK!
Antique Electronic Supply is
the leading supplier of receiving tubes, both domestic and
foreign makes. We specialize
in new, old stock receiving
tubes and can also supply
U.S. made transmitting and
hard to find types used in
laboratory instruments and
test equipment.
We also stock capacitors, transformers and
other parts for tube- type equipment.

Write or call for our 36 page catalog.

Audio by Van Alstine, Inc.
2202 River Hills Drive
Burnsville, Minnesota 55337
phone: 612-890-3517
fax: 612-894-3675
Super 70i Rebuild Kit ($ 195) for Dyna St.
70 power amp includes new mother
board with new audio circuits, new B+
P
new bias supply, and exquisite

..b«

high definition, stable, durable, audio
. performance. AVA power transformer with solid state rectifier and
new input/output jack set optional.

•

Super Pas 4i Hybrid Vacuum Tube
Preamplifier with built-in headphone amp, dual tape monitors, gold jacks, precision controls, exact tracking RIAA circuits, low output impedance,
high drive current, and spectacular dynamic fatigue free musicality.
$795 factory wired, $ 595 complete do-it-yourself kit.

6221 S. Maple Avenue • Tempe, AZ 85283 • U.S A.

PHONE (602) 820-5411 • FAX (800) 706-6789
READER SERVICE NO. 57
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Super Pas Three $245 rebuild kit for Dyna

Pas 2, 3, 3X preamps includes carefully
engineered line, phono and power
supply circuit boards, precision
parts and controls, and illustrated rebuild manual. Gold jack
set, ceramic selector switch, buffered outputs, and black faceplate optional.
'‘

components and materials tubes are sounding better than ever
The Parts Connection takes this very seriously in a fun sort of way.
In our ongoing search of the world for New Old Stock ( NOS) tubes.
The Parts Connection has accumulated a large stock of rare finds.

If you would like lo he part of our mailing to receive this NOS listing.
exceeding over a hundred varieties of tubes ( not to mention paper in- oil
capacitors). give us a call and we'll be glad to send it to you.
In addition to our NOS listing. we also carry newly manufactured

tubes. RAM Labs. Ruby Gold Aero. Golden Dragon. Western Electric.
Audio Glassic. Svetlana. Sovtele. and Valc Valves can bring about
some exciting possibilities and are available in matched pans or quads.
For those of you starting from scratch, modifying or repairing.
The Parts Connection also carries a wide range of speciality, audioproven
parts to make the most of your propels. If you're looking for something
special, give us a tall. Or if you would like to order our soon to be completed catalog - drop us a line, call or fax with credit card information. We'll
add you to our waiting list and charge the SIO US upon shipmentAm

2790 Brighton Road. Oakville. Ontario. Canada LEH 574
Telephone (
905) 829-5858

Facsimile (905) 829-5388

Toll Free Order Line 1-800-769-0747 ru s

; IF

THE PARTS
CONNECTION'

Canada only)

ASK ABOUT OUR VOLUME DISCOUNTS. UP TO 30 °, OFF TOTAL ORDERS

'' '' - e. er
•
•
•
er , • Fr,'
Sara CCd, • C,C oAa,o E`q leeig • Assernoade 'inn one, riltS

•

Write, call or fax for free illustrated catalog!
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industry by storm. With new circuit designs and much improved passive
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ANTIQUE ELECTRONIC SUPPLY
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maximum of 50 projects. If you do use
internal hard drives, adding more drives
to Group 1allows you to seamlessly
increase the recording time. Adding drives as Groups 2and 3allows you to add
more projects. You can also disconnect
these drives and reterminate the stack
without affecting the drives in Group 1.
There are other significant differences
between the Roland DM-80 and the DM800. The DM- 800 has a feature called
Wave Window Scaling that gives arough
display of a graphical waveform from
128 ms up to 6.4 seconds of any one
track. The DM- 800 comes with MMC
(MIDI Machine Control), time compression, a time code/sync resolver and
RMDB ( Roland Multichannel Digital

Bus), which is Roland's eight-channel
digital audio bus that also communicates
serial communication protocols. The addon box needed for this is the DI0800
($1,095) which is supposed to hit the
market this month.
The DM-800 has fewer direct outputs
than its predecessor, but there is aworkaround that provides for up to 12-channel
mixing. The controls on the face of the
DM- 800 are very similar to those found
on the DM-80 editor and mixer. On the
mixer side, there are eight faders, pan
pots, status lights and selector buttons, a
pair of Aux return faders and one master
fader. In addition, there is an analog input
trim control for each of the four analog
ins, two-band EQ adjustment, providing

THE LEGEND CONTINUES...
equalization with aunique
"nerçnnAlitv"

e

independent and overlapping frequency
selection plus cut or boost and headphone
level output control.
On the editor side, there are cursor keys
for navigating the windows, eight auto
locator keys, previous/next-phrase locator buttons, function buttons, transport
controls, seven dedicated buttons to
access the seven main operational modes
and a set of alphanumeric buttons for
data entry. A number of the buttons have
multiple functions. For your convenience, there is ajack on the back panel
of the DM-800 that accepts an XT- or ATcompatible keyboard that duplicates the
functions of many of the front-panel controls.
The DM- 800 may be backed up via

Improve Your Sound
with Aphex Tubessence
Dual Channel Mic
Preamp Model 107
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Tubessence.
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Poem

(21ANNEL 2

•
Hybrid tube
design for warmth
and presence

•
Incredible quality
and priced under
$600 for 2channels

■Tubessencerm

•
Suitable for dynamics,
condensers and all
microphones types

eliminates
heat & high voltage

circuitry
25 South Street

Hopkinton, MA 01748
Phone: 508-435-3666
Fax: 508-435-4243

APIAEX
SYSTEMS

Tfitedand cPkoducts, 9-ne.

11068 Randall Street. San Valley
CA 9135? Tel 818 767 2929
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TL Audio Stereo Tube Mic Pre/EQ

-Pow ek gube cPebuiPderis Since 194C
AVERAGE SAVINGS OF 50% OFF NEW TUBE COSTS

RADIO •
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Tv •

INDUSTRIAL APPLICATION
UHF • KLYSTRONS

Also

• Switchable Dual 4 Band/
Mono 8 Band Tube EQ

• Phantom powered ( switch- • Same Mic Pre's as Tube EQ
able) electronically balanced • Soft Knee variable compression
inic inputs & line level inputs
• Electronically balanced,
unbalanced compatible XLR
outputs selectable for

inputs with channel cascade
switch for overdrive effects.
• 98Db dynamic range with

COVINGTON, LOUISIANA

EQ in / Noise floor -72dBu

70435

(504) 893-1243 • FAX ( 504) 892-7323
1 ( 800) 624-7626
READER SERVICE NO. 33

ously variable from +20dB ( mini

output level, switchable to show
gain reduction.
• Electronically balanced outputs, compatible with unbalanced signals, switchable
-10dBu or +4dBu.

US $ 1,395

75412 HIGHWAY 25

•Compressor threshold continu-

• Twin illuminated VU meters for

• Front panel instrument

with EQ in

ratio, switched attack & release
times - also signal dependent.

mum compression) to - 20dB.

+4dBu or - 10dBu

CALL OR WRITE FOR YOUR FREE
PRODI'CT INFORMATION PACKET

STEREO TUBE
COMPRESSOR MIC PRE

SA5COM
MARKETING
GROU P

US $ 1.595

Ph 905-420-3946
905-420-0718
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SCSI DAT or 8mm tape through SCSI
port A, or to regular audio DAT. Roland
recommends you use the SCSI backups
rather than the audio DAT backup
because of the higher reliability of the
former. For back up, the 1.2GB takes two
hours to backup on 4mm DAT and four
hours on 8mm Exabyte. The manual also
suggests that you can use removable
media: magneto-optical or phase-optical
disks or Syquest platters to copy your
entire project as another way to backup
your project.
In the next Studio Sessions, Ty Ford
will put the DM-800 to the user test. For
more information, contact Roland at
213-685-5141; or circle Reader Service
29.

THE RUSSIANS ARE COMING
Svetlana manufactures classic audio tubes to
serve the resurgence in tube audio equipment.
Example: EL34
Call: 800-239-6900
Fax: 205-880-8077

611
111119

Svetlana
ELECTRON

DEVICES

Svetlana also manufactures power tubes
for radio transmitters.
Example: 4CX5000A
Call: 1-800-5SVETLANA ( 1-800-578-3852)
Fax: 415-233-0439
Buy the best. Buy Svetlana.
READER SERVICE NO. 137

fficient &
conomical
$$$
Radio World's Products
and Services Showcase
reaches over 20,000
industry professionals
every two weeks.
To advertise your product or
service, contact your sales
representative or call

1-800-336-3045
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Solid EQ from Tube-Based TLA
by John Diamonds

and outs). It is able to operate at nominal
+4 dBu, or - 10 dBu levels, and offers 48
V phantom power for your condenser
mics. Physically, the unit is two rackunits tall, and requires ventilation above
of at least one rack space.
From the moment Iplugged in the TL
Audio EQ and started playing with it, I
appreciated the ease with which Icould
set up an EQ, change settings, and go
back to my original point. Idid not feel
the need to want to "slip between" the
switch selectable frequencies, and, with a
minimum of knob twiddling, could get
the sound just right. Iappreciated the
shelving controls more than the bandpass
controls, and found the high frequency

very long life, and if you have ever had
the opportunity to listen to a well
designed power amp with 300Bs in the
outputs, you would understand what all
the fuss is about. While the Chinese
tube manufacturers came up with their
own version in the last few years,
according to aficionados, and some
curve tracer comparisons Ihave seen,
they do not compare to the genuine
article. An upgraded and
uprated version, from a
European manufacturer
named Vaic, has initially
shown itself to be a
strong
contender.
Domestically, Cetron, affiliated
with
Richardson
Electronics, has offered a
median priced, high quality
version of the tube for the
last several years.
The point of all this, is to
dramatize the incredible
expansion of tubes and tube
equipment into the mainstream equipment arena less
than five years from the end
of the century. Ican hear the
TV spots now..."soon, you will be able to
build your own 20 watt per channel, class
A, directly heated triode amplifier.., with
tubes made today... that won't cost you
your tomorrow... and the company that
will bring it to you"... AT&T.
Mainstream equipment manufacturers
are getting into the vacuum tube as well.
Offerings from Aphex, Peavey, and others, have done much to show the vacuum
tubes' advantages in certain applications,
as well as help bring the price down to a
more affordable level.
D OD
John Diamantis is engineering manager
.
for WGMS-FM, WTEM(AM) and WBIGFM in Washington, D.C.

(-85 dB noise, +4 dBu), flat response
(+0, - 1dB 20 hz-20 kHz), distortion free
WASHINGTON A relatively new
(0.04 percent THD at +4 dBu; 0.03 percompany from the United Kingdom, TL
cent ¡MD at +4 dBu) signal. Some very
Audio, is making inroads into the mainlow level 60 Hz component was located
stream studio and broadcast equipment
in the unit, and appeared to be power
arenas, and offers an interesting line of
supply related. Input overload
vacuum tube based products. While not
occurred at almost +30 dBu in,
pure tube designs, they seem to have
while it drove a600 ohm load
reached a sensible balance, with solid
to +24 dBu.
state input stages, and tube voltage gain
In summmary, Iliked the TL
stages, that will not require unreasonable
Audio EQ. It was easy to use,
tube selection procedures to get good
well built, and affordable. The
sound out of the units.
controls are well chosen in
Some of the items offered include a
function, and are well laid out
valve ( it is a U.K. company after all)
Highly recommended.
compressor, an eight- in, two-out valve
TL Audio products are distributed by Sascom Marketing. For
more information, call 905-4203946; or circle Reader Service
89.
* * *
On to some tube news. There
is evidence that the rebirth of
TL Audio mixes solid state with "valves."
vacuum tube is no mere fad. 1
have been told that AT&T will be promixer, amps, mic preamps. The unit I shelving control to be one of the best I ducing genuine, made in the U.S.A.,
evaluated is the Valve EQ.
have used. It was very easy to dial in a Western Electric 3008 directly heated
little brightness, or alot of brilliance, and
triode power tubes. This tube, made by
Eta features
again, get the sound Iwanted, in aminiWestern Electric from 1935, and adiviThe TL Audio Valve EQ ($ 1,395) is a mum of time.
sion of AT&T up until the last eight or
stereo, four- band equalizer, utilizing a
All of the filter sections overlap some10 years, became one of the most highly
low- noise solid state input stage for balwhat, allowing for nice, mild correction,
desired output tubes in Europe, and even
anced line or mic input, two dual- triode
preventing the kind of peaking and
more so Japan, where new, old stock
12AX7As for voltage amplification in
notching other EQs will let you do ( and
pieces were being bought for between
the EQ section, and an electronically balget in to trouble doing). This kind of pro$300-500 dollars! These new pieces will
anced solid state output stage. Inputs and
cessing was great for sweetening up probe made in Pennsylvania, on some of the
output are accessed via XLR connectors
duced promos, and adding some brightoriginal equipment, with some of the
on the back, while an unbalanced instruness and articulation to recorded voice.
original line workers on line in superviment connection can be made via a l/4sory positions.
inch socket on the front panel.
Very clean sound
This tube is renowned for its high
The four bands of EQ are comprised of a
The overall sound of the unit was quite
linearity, incredible sound quality, and
Low and High frequency shelving control,
clean, sounding neither like a vintage
with four switch selectable frequencies
piece of gear ( warm and mushy), or a
and continuous control of gain, +/- I2 dB.
modern piece of lesser solid state gear
The middle two bands are bandpass filters,
(lean and screechy). Noise was low, overeach with four switch selectable frequenall, and the TL Audio never added any
Companies with new product announcements for
cies, and continuous control of gain, ± I2
undo coloration to the mix.
dB, with afilter Q of 0.5 ( fairly wide).
Overall build quality also was very
Studio Sessions Product Guide should send them to
The unit can be used as a four- band
good, with aquality circuit board, sealed
Radio World, c/o Studio Sessions Editor,
stereo EQ, or as amono eight-band EQ,
pots, and good parts evident.
5827
Columbia
Pike, 3rd floor, Falls Church, Va. 22041
switch selectable from the front panel
On the test bench, the TL Audio EQ
(and assuming proper connection of ins
performed excellently, providing aquiet
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Surge-X Surge Protectors

STATION/STUDIO SERVICES
BUY-OUT MUSIC — $99
Sixty 60-second 1111.1siC beds for . . $99
195 :
30 & :60 music beds for ....$198
120 production effects "Zings, Zaps
and Zoodads for
$99
122 New Lasers & Sweepers for . . $99
For FREE DETAILS on
production music, sound
effects, cal l

427 SOUND EFFECTS
$89.00
For a5-CD set with a30-day
money-hack guarantee.
Take an extra $ 10 off if you mention this ad!

Send $79 to Ghostwriters
2412 Unity Ave. N., Dept. RW
Minneapolis, MN 55422

Ghostwriters (612) 522-6256

For credit card orders call

READER SERVICE 10

READER SERVICE 10

(612) 522-6256

ATTENTION PROVIDERS!
Promote your services to Radio World's 22,000+ readers. Reach
Radio Station and Recording Studio owners/managers and
engineers with your message. For information on affordable
advertising call Simone at 1-800-336-3045.

New Frontier Electronics has introduced anew series of AC line surge protectors.
The patented Surge- X technology is said to be superior to metal oxide vanstor surge protectors. According to the company, the Surge- X line gradually
returns
surge
energy to the
neutral wire inNne
stead of shunting
/ mown«
tliC1101.1C3
surges instantly
SURGE-X"
to the safety
SERIES WOOF SUPPI* 9SOR
ground.
Load rating
30A at 120 V;
let- through voltage is 300 V peak. Maximum surge pulse is 6,000 V. Features
include 12 grounded outlets and two self- test circuits.
For more information, contact New Frontier Electronics at 215-862-9344; or
circle Reader Service 125.

A

Otan iDTR-8 DAT Recorder
Otari's latest DAT recorder uses a two- head mechanism and conforms to the
DAT conference standard for compatibility with other pro and consumer DAT
decks. Features include +4dBu active balanced analog I/O with XL connectors,
and both AES/EBU and coaxial digital I/O. Search mode uses TOC information
for up to 300 times normal speed search. No SCMS.
For more information, contact Otaniat 415-341-5900; or circle Reader Service
172.

The Pro CD Player that
can read your playlist

DN-951FA
DN•951FA

TRACK No
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SEC

DENON
DN 961FA
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SELECT —4D—PLAY MODE

SELECT -3- PLAY MODE
CONT.
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TIME
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SINGLE
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In broadcast circles Denon CO Carr
Players are the machines cf choice. Now, broadcasters have an
even greater cho'ce—with the DN-951FA CD Carr and its Auto
Track Select (ATS) system. This inf_elligent design reads barcoded carts ( easy-to-prcgram ACD-5B cartridges) to lock- in,
lock-out or auto-cue to aspecific track.
Every Denon broad 2-st CD payer reads Phillips Orange
Book CDs. When used hconjunc:ion with CD- Rrecorders, you
no longer tie up your recorder for playback. Instead, record your
tracks one at atime, anc when your CD is full (99 tracks), write
the TOC and arc:hive spots for as little as 15c each!
Most impo -tantly, both the DN-961FA Drawer Loading
model and the DN-951FA are from Denon, who for 83 years has
been serving the needs of audio professionals and for 21 years

DENON

has been advancing the al of digital audio.

ON UEFA DRAWER
LOADING CD PLAYER
Denon Electronics adivision of Denon Corporation ( USA)
2'22Neer Road. Parsippany. NJ 07054 12011 575-7810
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DENON

The Industry Standard.
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PRODUCT EVALUATION

Fostex D-25: A 'Useful' Studio Tool
by Rich Rarey
WASHINGTON Handy in the video
world, broadcast world and post-production houses, the Fostex D-25 digital master recorder is a useful audio tool. With a
list price of $7,995, the D-25 costs less
than its comparable Sony 7000 series
competitor.
What is immediately useful on the D-25
is the abundance of front panel controls—controls on the Sonys that are
tucked away behind menus. Need to
mess with the incoming time code? Press
abutton. RAM scrub? Same, just press a
button. After dialing through the Sony
Mega Menu system to change operating
parameters, the D-25 will seem like it has
an exposed DAT control center.
Sonically the D-25 performs well. In
my experience, DATs sound like, well.
DATs. To my ears, most professional
machines record and playback with similar sound quality. As Fostex has positioned the D-25 to "work like a Sony,"
the 37- pin and GPI remote connectors
follow the Sony standard. Analog input
levels to the XLR connectors are switchselectable (+4 dBu, +4 dBm/600 Ohm,
and - 10 dBv), and the analog outputs
include amonitor jack for each channel.
Uses
As Iworked with the D-25, three broad
applications came to mind: as aDAT master

recorder for digital workstations, as abroadIn this application, Iwas using the D-25
cast DAT using its Chase feature for accuas aplayback machine, taking advantage
rately time-shifting programming, and as a of its instant start feature to cue up selectgeneral studio recorder. The D-25 is coned cuts on atheme music DAT. To travel
trollable from its RS-422 serial port, and
to another cut, Ihad to repeatedly press
VCR emulation is menu-selectable from six
the S- ID search button, and count the
choices: Native, PCM-7050, BVE 1, BVE2,
button presses to arrive at the desired
CMXs, and LYNX.
Program number. The lack of direct
The operating manual suggests that just
search from the front panel may hamper
linking the D-25 to a Fostex D-30 will
your on-air use of the D-25. Once the
create amodest DAT audio editing sysselected cut was loaded, the D-25 works
tem. Alas, it appears the RS-422 port is
just like its Sony competitor; use the
the only control point for some standard
RAM scrub button to engage the jog dial,

Fostex D-25 studio DAT
features Iwould have liked to see on the
front panel: Direct search to a particular
numbered program ID, and +/- 12.5 percent varispeed. Some less-common features controlled at the serial port are independent left and right channel recording,
and Skip and End ID editing. Direct ID
search would have been extremely helpful
when Iused the D-25 in production.

Which Digital Audio Workstation
Allows Professionals To Be
Productive In 1Hour?.
"I've been using MicroSoundTM for
nearly 4years and love its quiet,
pristine, squeaky clean editing and
mixing capabilities. It was very easy
to learn, even though I'm not a
computer wizard. Iwas able to edit
our first program within an hour of
turning on my MicroSound Workstation. Thanks to MicroSound, top
quality audio is heard in our
broadcasts every day worldwide.
Only the prices
look as good as
the specs."

"After years of producing programs
on everything from analog 8-track
to ADAT, Iincreased my output the
very first week. But more amazing,
MicroSound improved the quality of
my work immeasurably. Iachieved
that elusive perfect mix the very
first tinte Iused MicroSound!
Whether I'm producing one spot or
cranking out 6hours of programming, MicroSound has become an
invaluable tool. I
can't imagine how I
ever did without it."

---Bob Vermeeden.

— Todd Channan,

Engineer,

Openaions Manager,

Wedsoil/opt'

('CM Radio

micro__
•
SOUfld.
Discover the industry's best kept secret, polished for 18 years. MicroSound
records crystal clear sound with - 110dB noise from 8K-48KHz sampling rates.
The 56-bit DSP based MicroEditorTM software gives you the true non-linear
freedom of Project-EditingTM — every sound free floating in an audio palette
mixing up to 100 tracks. Radio spots • Multimedia • Multi-hour audio for video
•CD mastering. With MicroSound you will proudly say "Imaster with
MicroSound" ...ahead of schedule!
Peripherals from $
2,995 • Workstations from $6,995.

"Quality Digital Audio Workstations Since 1977"
Isn't it time to revolutionize
Micro Technology Unlimited
your studio or station? Call,
fax, or write now.
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PO Box 21061, Raleigh, NC 27619-1061 USA
Voice: ( 919) 870-0344, FAX: (919) 870-7163
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and you can adjust the start of audio
material.
Pressing the Mark/Set button will load
the timecode into memory for later recueing. Press Play, and the D-25 quietly
begins playing—it is always striking how
mechanically quiet Fostex DAT machines
are. Unlike other DATs with the RAM
instant start feature, the D-25 has an
ample ten seconds of audio in its RAM
buffer, five seconds ahead and five seconds behind the point where the RAM
Scrub button is pressed. This amount of
RAM is awelcome feature if you've ever
had to mark DAT tapes on the fly.
A few irks
There are, however, some features that
might make a D-25 user wary. Ifound
that Icould easily ruin a recording by
flipping the sampling frequency switch.
The D-25 remains in record, but at adifferent sampling rate. Upon playback. the
D-25 will not automatically track this
change, and you must set the sampling
frequency switch appropriately. By comparison, the Sony 7000 series is rigid in
the control of sampling frequency ( rigid
to afault perhaps; if aSony detects just a
snippet of recorded material at the top of
aused DAT, it will prevent the user from
changing the sampling frequency). Once
in Record, auser may want to disable the
front panel controls by setting the
Remote/Local switch to Remote.
Personally, Iwould like to see Fostex
strengthen Record protection, perhaps so
far as to prevent any button except Play
and Stop from interrupting recording.
While recording, the usual care in
selecting sync sources is needed; the D25 accepts Video sync ( composite, frame
pulse, or field pulse), WORD sync, and
INTernal sync. Ifound that making a
recording with Video sync selected, but
no sync input, will yield aquiet burst of
noise every five to ten seconds.
The D-25 is equipped with two buttons
that
control
audio
monitoring;
Confidence Monitor and Audio Monitor.
During Assemble recording, the playback
audio can only be heard if the
Confidence Mode has been engaged. The
Audio Monitor button then toggles
between input audio and recorded audio.
For our subjective test purposes, we

always engaged the confidence mode;
after all, it gives one confidence that a
DAT recording is actually taking place. It
is inferred from the manual that this twobutton approach is helpful when using
the D-25 as part of an editing system.
The chase mode
For aChase mode test, Isupplied the D25 with house time code, loaded in an
offset and pressed Chase. In 47 seconds,
the D-25 had wound halfway across the
tape and locked solidly to the prerecorded time code. The Chase mode is menuselectable to lock only once, rechase if it
becomes unlocked from the reference
time code, or "F- Sync." The F- Sync is
"suggested when the sample clock of
audio signals and time code clock are not
in agreement and disengagement of locking results after running for an extended
period of time."
A nice feature is the Catch Offset button. This automatically calculates the difference between the reference time code
and the prerecorded time code ( this is a
multibutton task on aSony). Iappreciated the Force Jam button too; frequently a
DAT's internal time code generator and
the reference time code are hours apart
(and it is usually alaborious task to synchronize them). With one button press,
the reference time code is jammed into
the internal generator.
In tape handling tests, the D-25 fast
winds and rewinds a 120- minute tape
about 20 seconds slower than a Sony
7010. The D-25 has two winding speeds,
the faster speed is engaged by pressing
the respective transport key a second
time. In our use of the D-25, we preferred
the high speed, and found the double button- press irksome.
Although the D-25 display is adequate

Product Capsule: Fostex D-25
Studio DAT Recorder
Thumbs

Thumbs

Up

Down
less-than-expensive feel to
controls

useful features
• lower price than
competitors
• VCR emulation

• hardtoread alphanumeric
menu
• lacks lockout control during
record mode

./ chase mode

For more information, contact Fostex at
310-921-1 I12: or circle Reader Service 93.

for numerals, users may have difficulty
with the gliphs that represent mnemonics.
Fostex must have realized this too,
because the setup menu designations are
numbered. It is much easier to refer to
the manual for the various parameters
contained within the setup menu, and
program the parameters by referring to its
number, rather than by its mnemonic.
Summary
Although some features and functions are
not to my liking, the D-25 is avery versatile pro audio DAT player/recorder.
Bolstered by my evaluation experience
with the lower-dollar D-10 last year and
now the D-25, Fostex DAT machines are
quite capable at competitive or even better
prices. Those familiar with any of the Sony
7000 series DAT recorders will have little
trouble using the D-25, and even appreciate its unique features, while remaining
mindful of its few idiosyncrasies.
DOD

Rich Rares' is technical director of
National Public Radio's " All Things
Considered" and is afrequent contributor to RW.

Advertisement

Computer Concepts,
serving broadcasters
for over 20 years

"Radio means the
world to us" at
Computer Concepts

COMPUTER
CONCEPTS - THE
POWER BEHIND
THE RADIO
REVOLUTION.
on•••••••••••••

What
makes
Computer
Concepts stand out of the pack
of companies now offering hard
disk products for radio? We're
customer- driven, and we have
been since we started over 20
years ago. We maintain direct
contact with our customers
before, during and after the sale.
We're so proud of our customer
relationships that unlike most
other vendors, we'll be happy to
supply our entire customer list to
any prospective purchaser.

•

STUDIOFRAME
PRODUCTION
IS FAST, EASY.
In the production studio, time
equals money. For the fastest.
easiest multi- track production
for commercials and station
promos. Computer Concepts
introduces the StudioFrame"
the complete audio workstation.
"studio in

a box."

Every

production feature from true
8 track

input

and

output

COMPUTER CONCEPTS IS TURNING THE
WORLD OF RADIO UPSIDE DOWN

(expandable to 24 tracks) to time

LAS VEGAS- Visitors to the 1995 NAB convention were amazed to see no fewer than six new

compression. digital EQ and

products for radio from Computer Concepts. makers of DCS". the world's leading hard disk system. For

filters is built into StudioFrame.

the first time, one company offers proven products for stations of every size — from 100% live major

Best of all, with its direct

market powerhouses to fully automated local stations — all working together through the DCS

integration with DCS, produced

architecture. Some of these new products. while new to the US, have been in use for years in international

spots can be on the air seconds

markets... another advantage of Computer Concepts' world-wide scope. With so many products to choose

after completion.

from. Computer Concepts can now custom- tailor aprofit- making system for every radio operation.
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Newsroom
keeps you upto-the-minute.

CARMACK TAKES
THE HASSLES OUT
OF LIVE RADIO.

MD

Radio news can be a profit
center with Newsroom". the
complete electronic news
operation

from Computer

Concepts. The key word with
Newsroom is efficiency. The
system automatically takes both
text and actualities from wire
services, networks and other
sources. A news person writes
and

MAESTRO BRINGS MUSIC
AND SPOTS TOGETHER.
DCS has always managed commercials and spots
flawlessly. Maestro .
"' now does the same for music,
integrating all music and commercial information and
control with a Windowem-based on- screen interface.
Maestro is the key to accessing music directly from hard

edits copy

on

screen.

linking sound bites to the copy
— playing the wrong " cart" is a
thing of the past. Editing of
audio actualities is fast and
precise. On- screen prompting
lets talents read final copy right
off the screen. Newsroom is
fully integrated with DCS and
Maestro and can be added to an
installed system at anytime.

CartRack" is a field- proven
"front-end" to DCS which puts
right on the screen all the carts
your morning ( or other) talent
could ever want, for instant,
no- hassle access. Individual
"racks" of carts can be
programmed for each show —
there's no limit. Talent uses a
touchscreen. trackball or mouse
to " point and play" carts to
three on- screen graphic -cart
machines." Events played from
DCS can be controlled by
CartRack. It's the easiest way to
handle live shows offered by
any hard disk system. Let
Cart Rack bring order into your
hectic, live, money-maker
drivetime shows, and then let
DCS automation take over to
handle other dayparts.

disk. It interfaces directly with music scheduling database
systems and gives on- air talent total flexibility to execute
perfect song- over-jingle- over- song crossfades. Music
search by type, artist. etc.. intro and outro countdown

Computer Concepts
CORPORA ION

display and instant access to news and weather info are
just a few of the many features which make Maestro the
perfect DCS interface for creative on- air control.

5375 Melrose Drive. Lenexa, Kansas 66214 Tel.: 913-541-0900 • Fax: 913-541-0169

Orde (207) Ow Reeder Service Cord

DCS from Computer Concepts
has long been the leader in
automating commercials and
spot insertion for stations of all
sizes. But the big news this year
is an unprecedented array of
new products for every facet of
on- air operations, and every
kind of radio facility. All are
field-proven and backed with the
kind of customer service that has
been instrumental in the success
of Computer Concepts.
As your needs change, so can
your DCS-based system. For
example. DCS systems can be
configured to store music.
commercials, jingles and other
audio cuts either centrally on an
audio server or distributed on
individual DCS workstations. A
new option. Audio Central+
distributed audio, offers both
capabilities plus complete failsafe redundancy.
Another new DCS option
developed in response to
customer requests allows the
system to start playing back
material while it is still being
recorded. Perfect for delaying
network news-on- the- hour for a
few seconds or minutes while
giving local headlines first.
All the new and exciting
Computer Concepts products
integrate seamlessly to DCS.
It's your assurance that —
whichever components you
choose to make up your DCS
system today — your system can
be expanded tomorrow.
Large stations or small, simple
system or very complex, today
more than ever, there's one place
to call for total expertise and
total customer responsiveness
in hard disk systems. Call
Computer Concepts at 1-800255-6350 and profit from our
experience.
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DIGITAL DOMAIN

Various Methods for Archiving DAW Data
by Mel Lambert
LOS ANGELES The advent of desktop editing systems—be they Mac- or
PC- based platforms— represents a
mixed blessing. While it opens up significant creative advantages over analog, tape- based systems, off-loading
and
archiving
the
copious
megabytes/gigabytes of data they produce can quickly have us reaching for
the Tylenol. Data-DAT and Exabyte
represent one possible solution, but
suitable recorders can prove relatively
expensive. In the case of DAT, we can

only off-load two channels at a time,
and with Exabyte we can only achieve,
maybe, 4-6 times play speed throughput.
One possible alternative is to use one
of the several brands of modular digital multitrack ( MDM) machines, which
also offer additional benefits. As most
RW readers already know, two formats
of low-cost eight- track recorders are
now being offered that utilize either SVHS or Hi-8mm helical- scan videocassettes. Alesis and Fostex currently
market recorders based on the ADAT
S- VHS format, while Tascam and Sony
support a non- compatible proprietary

format based on aHi- 8 VCR transport.
Multiple decks can be synchronized
together using MIDI TimeCode or conventional SMPTE-EBU timecode to
provide additional record/replay capacity.
Using MDMs
And, lest we overlook the possibility,
one or more eight- track MDMs can be
used in a production studio in place of
analog transports; in situations where we
will not be doing large amounts of editing, the ability to lay up, overdub and
transfer tracks between machines offers a

possible alternative to hard disk- based
systems.
But, for workstation owners looking to
ease the indigestion caused by overloaded hard drives, an ADAT or Hi- 8
digital multitrack offers a large amount
of storage capacity on cheap media.
(You should not use bargain- basement
tape brands for either format. The ADAT
runs at three times the normal SP speed
for S- VHS transports, while Tascam/Sony decks run around 10 percent
faster than your home- movie camcorder.
There is no need, however, to spend big
bucks on such tapes either.)
Alesis/Fostex ADAT decks offer 40
minutes of recording time from T-120
tapes ( 54 from T- 160s), while
Tascam/Sony machines offer 108 minutes from P6/E6-120 tapes ( 82 from
P5/E5-90s). With the correct interface, it
is hence possible to simultaneously offload up to eight channels of 16- bit audio
from aworkstation. And, of course, you
will be able to replay the tapes at alater

One possible
alternative is to
use one of the
several brands of
modular digital
multitrack ( MDM)
machines which
also offer
additional

ATH W140

benefits.

udio-technica

Two new Studiophones. Two different curves.
Two good reasons to retire your monitor 'phonA

Two high-performance
acoustic designs
Great headphones need
to be comfortable and
reliable, but not everyone
prefers the same sound.

ATH-0/140

5Hz

Comfort and convenience

ATH-D/10

28 kHz

"Exact Realism"

That's why our two new closed- back
Precision Studiophones offer different responses:
•ATH-M40 with flat, extended response
for exact reproduction of the original mix
•ATH-0/10 with enhanced low- frequency response
for extra punch from the bass and drums.

28 kHz

"lots of Bass"

A-T Precision Studiophones
provide superb comfort, plus
rotating earpieces for one-ear
listening and a single- exit cable.

I¡te quality you need; the sound you want
Prove it to yourself. Compare your present ' phones
to both new Precision Studiophones at your dealer.
Or for more information, call, write or fax.
Audio-Technica U.S., Inc.,
1221 Commerce Drive, Stow, Ohio 44224
(216) 686-2600 Fax: ( 216) 686-0719

Power and precision
Both models provide the same 1,600 mW of power
handling with high efficiency. And both maintain
exceptional clarity and linearity, even at high SPLs.

audio-technica

date to locate the required materials
without having to reload the data into
your workstation. ( And if the tracks represent. for example. alternate stereo
mixes of some new station IDs or jingles. or maybe some out- takes, the audio
elements can be dubbed directly to the
final replay medium.)
One potential drawback of using
MDMs, however, is that to save costs,
both formats feature multichannel I/0s.
rather than individual AES/EBU- or S/P
DIF-format connectors. The good news
is that an increasing number of workstations now feature compatible multichannel interfaces that connect directly to
Alesis/Fostex or Tascam/Sony decks. In
the case of ADAT-based transports.
Alesis has developed the proprietary
(and patented) ODE format, which multiplexes eight 24- bit digital audio data
channels with sync and user bits into
256- bit blocks carried across a fiber
optic link. For Hi- 8 decks, Tascam has
developed a non- compatible TDIF- 1
digital I/O format, which bears a
remarkable similarity to the familiar
AES/EBU data sequence, with 16 audio
and 16 auxiliary/user bits per 256- bit
block; data is carried via unbalanced
connections using conventional 25- pin
D- sub sockets. All of the normal sampling rates are supported by both interface formats.
In addition to accessories available
continued on page 41
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AUTO-ANSWER TELEPHONE COUPLER

ELECTRONIC

Ideal for unattended situations such
as listen lines, IFB feeds, dial-up
networks, remote transmitter sites &
satellite links.

COMPONENTS

•Clean connection to phone line

Whether you order 1 part or
all 51,092...MOUSER stocks

•Send or receive program

DIGITAL

•Easy to install

6:
e

,1

NC

AUTOMATION

5TOE.M.„ 5„n
R

SYSTEM

•F.C.C. registered

and...ships same day!!

• The Best Integrated Play List Schedule'

CALL ( 800) 992 -9943
for your

•le::;ee)

(Music & Breaks) & On-Air Playback
• Dolby AC2 Overlapping Hard Disk Audic

FREE CATALOG

• Music on Hard Disk and/or CD Jukeboxes
• Digital Multi-Track Production Editor

MOUSER®
ELECTRONICS

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

/PO\ 1111/1 WI eY
1
11011.1111Ill
A
Comrex Corp., 65 Nonset Path, Acton, MA 01720

958 N. Main St., Mansfield, TX 76063

Tel: 1-800-237-1776 Fax: 508 635-0401

Sales & Stocking Locations Nationwide

310/670-7500

803/370-2400

FAX 310/670-0133

FAX 803/370-2314

READER SERVICE NO. 41

ARE YOU LOOKING FOR A COST
EFFECTIVE ALTERNATIVE TO
MANUFACTURER SERVICE?

THE WORL ÓS BEST TELEPHONE COUPLER !
AT THE LOWEST COST AND FEATURE LOADED !
T HE TAC AND

EAST

READER SERVICE NO. 182

READER SERVICE NO. 155

INTRODUCING...

WEST/INTL

TAG+

•A must for radio reporters
•Tuck in field bag for remotes

(shown)

TAC
TAC+

SPECIALIZING IN

SERVICE, REPAIR
84 CALIBRATION

$89.50

EQUIPMENT BY
• Belar • Marti •

•STL's • RPU's • TSL's

$99.95

Moseley • McMartin

• Exciters • AM/FM

•TFT • And others...

Call your distributor or order direct

Broadcast Monitors •

1-800-688-8208

Remote Control Systems

Tac & Tac+: Mix voice with external feed
(cassette, etc., 8-32 ohm input xfmr) • Monitor

An authorized (
TEl service center

IN CASE OF EMERGENCY
We can help get you back on the air with our
STL Loaner Program. We have STL's available that
will be set to your frequency prior to shipping. We also
provide over-the- phone technical assistance.

continuously • Output signal for recording •
Modular plugs connect between handset &
phone base • Two year full warranty
TAC+ features: 6 step, 10db/step attenuator in

SOU•utIN
-

addition to coupler! • 8-32 or 600 ohm input
xfmrs • Cough button
Shock padded vinyl carrying case available $9.95

2198 Hubbard Lane, Grants Pass, OR 97527

•manufacturer of the venerable Voice- Act

By

(503) 471-2262
READER SERVICE NO. 175

READER SERVICE NO. 154

Mix-Minus with Ease

STEVE CRO

AMERICA
SCENE

WC. SYSTEM

CFI 3
1111111111Ir

As America's premier money aYvisor
and commentate; Steve will keep your
listeners plugged into information on:
CONSUMERISM AND SPENDING POWER
MONEY AND PERSONAL FINANCE
JOBS, CAREERS AND SMALL BUSINESS
UNDERSTANDING W HAT'S HAPPENING IN AMERICA40p,

Week- in and week-cut,
Steve will deliver the goods!

3Hours * Live * Saturday Mornings
Uerailmg

Raoio Nmyon

CH 1

IFA-10
CH 1
4X4
CH 2 Assignable Mixer

CH 3
OUTPUT LEVEL

Ch1.2
INPUT LEVEL

1

CH 4

rr he IFA-10 4x4 mixer is the perfect device for creating
any simple mix- minus. Use it as amono input to your

Progrétrn

Mooro Program

console or down stream and get amix- minus l'or three telco
lines, or use it down stream from astereo console and con-

Lux. IReturn

,tri-3

ference two lines. Need more lines? Combine two or more

4

Now you can get that talkshow on the air without having
to huy ahigh priced. fancy-dancy console. Call Rory Rail
today for details.

,-

!

units. At $ 300, power supply included, it's priced right.

.ne

o,

Rerun,

Input

BENCHMARK MEDIA SYSTEMS, INC.

1.800.829.8111

READER SERVICE NO. 69

CH 4

11111111111.- -1•11M- -1•1111111I 11•11111Er

..the measure of excel knee!'"

Phone 800-2624675, FAX 315-437-8119
READER SERVICE NO. 67
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Affordable Custom
Broadcast Furniture
Delivered and
installed by

• CUSTOM ANTENNA PHASING SYSTEMS
• ANTENNA CONTROL SYSTEMS
• AM/MF ANTENNA TUNING UNITS

ECHNOLOGI,

• DIPLEXERS & MULTIPLEXERS
• TRANSMITTER COMBINERS
• DUMMYLOADS ( WITH MATCHING NETWORK)
• ASSOCIATED RF COMPONENTS
• CALL OR FAX FOR MORE INFORMATION

PHASETEKINC,
2 Pennsylvania Avenue, Malvern, PA 19355

TEL: 800-676-0216

550 CALIFORNIA RD. UNIT 11
QUAKERTOWN, PA 18951

FAX: 610-296-3402

PHONE: 215-536-6648
FAX: 215-536-7180
See Us At NAB Booth 5427

READER SERVICE NO. 42

VACUUM CAPACITORS

Broadcast Capacitors for
transmitters, couplers and phasers
• Variable or Fixed Capacitance
•Capacitance Ranges from 3pF to 6600 pF
• Peak Test Voltages from 3kV to 100 kV
•Current Ratings to 1000 Amperes
um Custom Designs Available on Request

COMET
NORTH AMERICA,
INC.
11 BELDEN AVE. • NORWALK eCT • 06850
203-852-1231 • FAX: 203-838-3827
READER SERVICE NO. 183

txtalibut

READER SERVICE NO. 201

ONLY COOLAMP
SILVERNATES
ON THE JOB.
Cool-Amp assures cool conductivity for copper. brass.
bronze contacts. Prevents
power loss from oxidation.
Applies easily on-the-job.
Even outperforms electroplating
in recent tests. Time proven since 1944

CONDUCTO-LUBE. THE SILVER-BASED
CONDUCTIVE LUBRICANT.
The upstart, since 1952. Developed tor switches.
Uses continuu to expand to all applications needing aconductive lubricant.
ORDER FACTORY DIRECT:
503-624-6426 or FAX 503-624-6436

-64‘.;zzree

COOL- AMP

READER SERVICE NO. 205

A Broadcast Industry

BEST
BUY
Cartridge Recorder / Reproducer
Mono RIP
Stereo RIP

$1550 $ 1800
(F.O.B. Factory - US. 5)

RELIABLE / RUGGED
PROFESSIONAL DESIGN

elettronit5

HC- 1 Handi-Coupler

Econco

REBUILT POWER TUBES
Here is the simplest, quickest, most convenient
way to connect audio to atelephone. The HC- 1
connects in series with the handset of any phone
using modular connectors. No connection to the
phone line is needed. Press the front panel button
and external audio is available on separate send and
receive 1/4" TRS jacks on the rear panel. Release the
button and the handset is once more connected for
normal use of the phone. Nothing could be simpler!
You can find many uses for the HC- 1around your
station: on-air studio, production room, newsroom,
sales office, field news kits, sports remotes, etc.
EXCALIBUR ELECTRONICS, INC., CHANTILLY, VIRGINIA

Please circle our bIngo number fora data sheet and adealer bit
READER SERVICE NO. 83

DL Series

Approximaftely One Half
the Cost of New
3,000 Hour Unconditional Guarantee
Call for Our Price List
Econco 1318 Commerce Ave.
Phone: 916-662-7553

CORPORATION

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

Woodland, CA 95695

Fax: 916-666-7760

Toll Free: 800-532-6626

AUDI- CORD

Telex: 176756

From Canada: 800-848-8841

READER SERVICE NO. 23

Available Through Your Regular Distributor
READER SERVICE NO. 136
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FIELD REPORT

Denon MiniDisc Cart Goes to College
by David E. Reese
CLEVELAND WUJC is the campus
radio station at John Carroll University in
the Cleveland radio market, and cart
machines had been the playback source of
choice for PSAs, promos and an occasional music selection since the station went
on-air. In April 1994, the time seemed
right for WUJC to enter the digital domain
further than aCD player or two.
While several options were considered,
we ultimately chose the MiniDisc, and
now, shortly after NAB 1995, we are
convinced that we made agood decision.
Our initial purchase was one Denon MD
Cart Recorder ( DN-990R) for our production studio and two MD Cart Players
(DN-980F) for our on- air studio. We

number if it is showing the next track that
will be played. Other display window
information includes disc and track titles,
operating or error messages, status indications, recording levels and remaining or
elapsed time. The time is given in minutes, seconds and frames."
The majority of disc information can be
accessed by pressing the Disp/Caps/Num
button. Longer messages, such as song
titles for example, will scroll right to left
across the 13-digit character display window. Putting disc or track titles on the
MiniDisc is an easy process. Press the
Mode/Cue button to go into the edit
mode, then turn and press the Select knob
to choose a title function. The rotary
Select knob is used to select characters,
and you quickly become very adept at

disc, in which case it will re-cue to this
"next" track upon playing out.
If you want to preview the last few seconds of atrack (i.e. listen for the out-cue),
you can press an End Mon/Clear button
while the disc is in standby mode to hear
the last 10 seconds of the track. After playing, it will re-cue to the start of the track.
Recording on the MiniDisc is accomplished by first pressing the red button
(on the DN-990R only). This activates
the 24- segment peak response level
meter on the display window and causes
the Play/Pause button to blink yellow. To
begin recording, press the Play/Pause
button which will then illuminate green

to indicate recording. While you can use
the Play/Pause button to pause during
recording, typically you will press the
Stdby/Cue button at the end of the
recording. The MD will take about three
seconds to write information to the table
of contents (UTOC) before it cues to the
start of the track you just recorded.
Lots of tracks
You can record up to 255 tracks on a
MiniDisc, but you will probably not get
above 50 or so for most broadcast applications. A single track must be at least two
seconds in length, which again, should not
be aproblem in most broadcast situations,
except perhaps for an occasional "drop-in"
or "shout" that is extremely short.
The DN-990R also offers six basic editing functions. In day-to-day broadcast use,
continued on page 42

JOIN THE HUNDREDS WHO
HAVE USED DIGILINK TO ACHIEVE

ECONOMIC
RECOVERY
MD player/recorder duo
have since added a third player and
intend to add a second recorder during
the summer.
Features
The Denon MD units are table- top
designed and conveniently fit three units
wide on astandard rack shelf, much like
the cart machines they are designed to
replace. The MiniDisc format provides
digital features that many broadcasters
have become familiar with: 74 minutes of
recording time with a44.1 kHz sampling
rate. 16- bit quantization and ATRAC
audio compression using amagneto-optical re- recordable system. The ATRAC
compression algorithm is 5:1 ratio—
allowing the generous up-to- 74- minutes
of record/re-record time on adisc smaller
than acomputer floppy.
The random access nature of the MD is
ones of its greatest assets—select atrack
and in a "second" it is cued up and ready
to play. All of this with none of the old
cart problems such as wow and flutter.
drop-outs and tape shedding, stretching or
wrinkling. There are almost 30 operating
functions of the MD that can be set by the
user, but we found the factory settings
most appropriate for broadcast situations.
The user-friendly front panel features a
MiniDisc loading slot with eject button,
florescent tube display window, typical
operating controls and afew buttons for
specific MD features. The MiniDisc itself
is loaded into the cartridge slot with an
easy finger "push" and unloaded with a
"press" of the eject button. During recording or playback, an Eject Lock feature
prevents accidental removal of the disc.
The display window shows track numbers in either two (01, 02, etc.) or three
(101, 102, etc.) digits and flashes the track

moving through the alphabet.
Specific characters are selected by
pressing the Select knob. Titles can contain up to 255 characters, within amaximum limit for the entire disc. Pressing
the Disp/Caps/Num button switches
between caps, lowercase, numbers and
symbols. When you've completed atitle,
just press the REC button to write the
information to the disc.
The Select knob is also used to choose the
track number you want to play; clockwise
rotation increases track numbers one-at-atime, while counter-clockwise decreases.
You can press the Select knob in and turn it
to jump through tracks 10-at-a-time, but
for most broadcast situations, this is not
necessary. A concentric ring around the
Select knob allows for "single" or "continuous" play mode. Once the Select knob is
used to choose the track you desire to play,
the MiniDisc is automatically cued to that
track in just afew seconds.
Text characters
During cueing, the Stdby/Cue button
flashes yellow and then stays lit once it is
cued. Pressing the Play/Pause button
begins playback and this button will light
green to indicate the MD is playing.
There are several ways you can terminate playback of aMiniDisc. Pressing the
Play/Pause button stops ( pauses) playback at the point where you press the button; press the button again to restart from
the stopped position. Press the Stdby/Cue
button to stop playback and re-cue the
MD to the beginning of the track that is
playing. If you let the MD "play out"
without pressing any buttons, it will recue to the beginning of the track unless
you have used the Select knob during
playback to select another track on the
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10 hours of stereo digital audio storage for $7,995* complete
Satellite, CD, Tape, and Hard Disk Automation
Simultaneous Play, Record, & Network transfer
Digital Editor with Waveform Editing for tight production
Crossfade CD's, sources, and hard disk audio
Music Scheduling system built in for basic CD automation
Digital Networking for transfer of audio and schedules

Digilink is the # 1selling digital audio hard disk system in radio today.
You can replace your cart machines for live On Air and have an
automation system for walk away at the same time! Link over 15
workstations & scheduling computers on our digital network and
transfer audio and schedules between
your studios.
For more information, call or write
ARRAKIS,
(303) 224-2248
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the premier broadcast manufacturer of
consoles, furniture, Digilink and Trak*Star digital audio products.

ARRAKIS
Suggested retail price. Complete system

C 1993 Arraids Systems inc. 2619 Midpoint Drive, Fort Collins, CO. 80525
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The Trials and Tribulations of ISDN

Zephyr has only two protocol settings:
AT&T Point- to- Point, and National
ISDN-1. Bell South's protocol was
Northern Telecom DMS100 "Functional"
by Rich Rarey
decided that the Telos Zephyr was the
On the Monday of broadcast week, host
(similar to the National ISDN-I). Bell
most convenient, as it has a built-in
Robert Siegel, producers Margaret Low- South DMS Specialist Joel Troutman was
WASHINGTON The following is aan
modem, and only requires an external NT
Smith and Jon Baer, and Iarrived in
sure that the Zephyr was not distinguishaccount of what happens when a new
box— which the Zephyr powers— to get
Chapel Hill. After a full day of wrap-up
ing between ISDN-1 and the Northern
technology and the necessary infrastrucup and going. Because NPR has aZephyr
interviews and recording, we arrived at
Telecom DMS100. He pointed out that a
ture to make it work have not yet quite
in Master Control, we planned to conWUNC in the late afternoon. David
service technician on- site was able to
meshed together.
nect to it and use the Zephyr's Layer
and Iconnected the ISDN line
connect using aTPI550 test set.
My story comes from an experience
III protocol. We anticipated bonding
to the Zephyr's NT box
Telos' Don Colter was just as sure that
with a recent remote broadcast of "All
the two 64-kbps bearer channels
the problem lay somewhere in the
Things Considered" ( ATC) at Chapel
together, and sending mono audio
switching system. Don asked us to
Hill, N.C. Late last year, the ATC staff
to NPR.
connect acomputer with acommuniplanned to take the program on the road.
The studio in Washington would
cations program ( such as ProComm
Chapel Hill was selected for anumber of
send back amix-minus, and the proPlus) to the Zephyr's serial port and
story reasons, and plans were finalized to
gram host at Chapel Hill would have
enable the Zephyr's built-in ISDN anaspend aweek in the area recording interto anticipate the digital processing delay
lyzer ( a truly great feature). In this
views and gathering sound, and then
to hit cues precisely. The delay is similar
debugging mode, all the data transactions
return two weeks later to broadcast from
in length to analog playback at slow tape
and
dialed
the
in the ISDN data channel are sent to the
WUNC(FM), the local NPR member staspeeds. As the week before the broadcast
Zephyr back at NPR. DISCONNECT
computer and captured as afile. We initition. It was late March when an ATC
rolled around, the Zephyr was in use at
read the display.
ated a Zephyr call, captured the data,
host, producer and Iarrived to begin the
another NPR remote at the U.S. Capitol,
printed it out and sent it by fax to Don in
week of recording.
and was only available that Friday. It was
The headache
Las Vegas.
shipped to WUNC with the other equipWe dialed again, same result. The conThe setup
ment for the broadcasts that began the
nection held for milliseconds and then
In the data
Between interviews, we stopped by
following Tuesday.
dropped. David contacted Bell South to
After ashort consultation with the lelos
WUNC for a site survey, and discussed
Although others may be uncomfortable
begin troubleshooting. We weren't worengineers at the NAB show, Colter
with Chief Engineer David Wright how
with such atight time frame to work out
ried: technology would save us. The next
reported that adata message called "notiwe could best get high-quality audio back
any problems in a new ISDN service, I morning, broadcast day, found David and
fy" was being emitted by the Bell South
to Washington. David was excited by the
had supreme confidence that it would
me in the WUNC telco closet, still trying
switch, and the Zephyr, not recognizing
prospect of installing an ISDN line, newwork without a hitch. The plan was to
to connect the ISDN to anyone, anythis message, was handling it as a fatal
ly available in the area ( WUNC has two
simply connect the equipment together,
where. The broadcast anxiety began to
error, and thus disconnecting.
Switched 56 ( SW56) circuits already).
plug in the ISDN line and we'd be on- mount. David and Istarted discussing
Colter put firmware upgrades en route
After examining what transmission
the-air.
alternative transmission paths, and he
via Federal Express. In the interim, our
equipment NPR had readily available. I
Ah, technology. Were it only that simple.
obtained aCCS CDQ-I 000 as abackup.
Wednesday's " All Things Considered"
Using the CDQ-1000's MUSICAM prosounded great using the CDQ-2000 and
tocol would provide a reasonably clean
SW56. But the Zephyr problem was not
path to Washington using switched 56.
yet solved. Thursday saw the arrival of
we thought.
the firmware upgrade from Telos. David
We continued troubleshooting with Bell
Wright and Iinstalled the chips, and it
South, working with Network Service
still did not work.
Manager Vanessa Harrison and several
In our now daily conference call with
specialists, who electronically watched
Bell South, Don suggested that Bell
the progress of each call we placed. The
South change the protocol to National
symptoms stumped us: we could call and
ISDN-I. DMS Specialist Joel Troutman
connect to a local Switched 56 number.
simply asked Network Service Manager
We could even call one ISDN bearer
Vanessa Harrison if it was "okay." She
channel from the other, but we could not
said " let's do it," and within seconds the
maintain a connection outside the
Bell South switch and our Zephyr were
Centrex system. The morning and afterreconfigured. We called NPR and finally
noon was spent in the telco closet talking
connected. After four days of thrashing
to trouble shooters at AT&T and Bell
with technology, we finally overcame the
South. No one had any answers.
problem.
At 4p.m., NPR Master Control called our
In later discussions with Telos
Switched 56 line, and we started to get
President Steve Church, Ilearned that
uneasy when ATC host Linda Wirtheimer's
the notify message, unique to Northern
first words over the circuit from
Telecom's DMS
equipment,
is
Washington were "Robert. you sound terri"designed to provide supplementary
. . . he is optimizing his audio processing!
ble." However, host Robert Siegel's voice
information to the subscribing user."
sounded fine leaving the console.
Essentially it is text that's supposed to
You no longer have to compromise your station's sound. Format
A hurried conference between Master
be displayed on a phone set's liquid
changes,
audience
profile
variations
and
cut-tocut
music
Control and Chapel Hill revealed that the
crystal display. In our case the words
inconsistencies present challenges that no ordinary processor can hope
SW56
line
had
"watery"
sounding
digital
outside call was being sent in the
to deal with.
That's why lnovonics pioneered the Programmable
artifacts. Thus, it sounded horrible. We
NOTIFY message. Steve said Telos has
Processor.
had heard such artifacts one other time
Our Model 250 behaves just like five independent audio processing
never encountered this particular probchains. The AGC action, Compression, Equalization and Limiting of
from another SW56 site in California.
lem before, and Zephyr U4 firmware
each of these chains can be custom-tailored to any specific audio feed
Because we did not know the cause, we
versions 2.40 ( and later) now ignore all
or to any station format. This gives precisely the proper processing to
went to Plan B.
unrecognized messages. Steve also said
make any program source or format sound its very best.
No
It was not apretty sounding broadcast
that telephone companies are working
compromise.
that day— we reconnected using the
with the National ISDN users group to
Controlled by station automation, a time clock, or simple manual
G.722 protocol and the artifacts disapimplement "aspecial ordering code that
selection, the 250 provides processing which can change with your
peared, along with some bandwidth.
causes the telco people to enter the
programming throughout the broadcast day. What's more, our RS-232
Interface Option can put the 250 under continuous computer control
On Wednesday morning, David Wright
right stuff into their terminals."
with almost endless processing possibilities.
obtained aCCS CDQ-2000. With it, we
What have Ilearned from this experiHas
the
lnovonics
250
bonded the two SW56 lines together, to
ence? That there are great people at lelos
proved to be ahead of its time,
get asampling rate of 112 kbps. Back in
and Bell South who stand behind their
or haven't you been keeping
the telco closet, we received acall from
high quality products and services, and I
up?
Don Colter, Telos customer service engilearned that technology has a fragile
neer, who was at the Telos booth at the
shell. It just is not the robust end-all I
MODEL 250 - PROGRAMMABLE BROADCAST AUDIO PROCESSING
Las Vegas NAB show.
thought it was—at least not yet.
In afive- way conference call the NPR
your ob'd. eng'r,
technical staff on- site. Colter and Bell
TEL: (408) 458-0552
Rich Rarey
DOD
1305 Fair Avenue
FAX: (408) 458-0554
South went over the fine points of the
Santa Cruz, CA 95060 U.S.A.
ISDN connection. Everything had been
Rich Rarey is technical director of
ordered and installed as prescribed. The
NPR 's "All Things Considered."
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This Should Be Your Next
Digital Audio System.
Imagine adigital audio system that's as simple

or an LMA— all without the need to add CPUs

to use as acart machine but powerful enough

or duplicate expensive hard disc storage.

to run an entire broadcast facility. That system
is DDS.

DDS should be your next digital audio
system. It's made to grow with your operation.

DDS is built on amulti-user, multi-tasking,

Call the digital audio professionals at

real time operating system. So, adding users,

Harris Allied to get the one that works. DDS by

applications, and audio channels is never a

Radio Systems.

problem.

1-800-622-0022

Start with asimple satellite automation
system. Then add cart replacement, extra studios,

FAX 31 7-966-062 3
Southern CA 1-800-690-2828

M HARRIS
ALLIED
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40

Radio World

June 14, 1995

STUDIO SESSIONS

SIGNAL-TO-NOISE

Sennheiser Embarks on New Promotion
tools now available.
Good luck in your new job,
Jurgen. And thanks for the
memories.

Jurgen Wahl to Tackle New
Marketing/Educational Program
by Frank Beacham
NEW YORK As you get older
you find that the best teachers
are usually not the ones found in
school. They often appear out of
nowhere— when you least
expect it—helping you deal with
an immediate situation at hand.
Jurgen Wahl is that kind of
teacher.
For Ilyears, Jurgen has been
disguised as aNeumann microphone salesman. During that
tenure, he made me drool many
a time over exotic mics that I
could scarcely afford. Never
mind that he did not make the
sale. Jurgen patiently explained
what Icould do with such a
microphone and usually had
me wondering whether I
should sell the car and all my
other worldly possessions to
own such a precious instrument.
A few years back, in Los

They need the
likes of Jurgen
Wahl to show
them creative
possibilities

it is professional audio. The
microphone ( along with the
camcorder) replaces the writing
pen for anew multimedia-savvy
generation who grew up with
Walkmans glued to their ears.
They need the likes 'of Jurgen
Wahl to show them creative possibilities with the great audio

Morse Code out
Sad news for those of us old
enough to remember Heathkits
and electronic components big
enough to solder with human
hands: The U.S. Coast Guard
has turned off its Morse code
equipment for good. Seems

that satellites and
automatic navigation beacons have
made
dots
and
dashes obsolete.
There is a lot of
sadness about the
loss of this venerable communications
language. " It's the
TAC+ for phone audio
human
touch,"
Coast Guard radioman Tony
York Times. "It's coming from a
Turner recently told the New
continued on next page
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with the great
audio tools
now available.
Angeles, Jurgen loaned me a
Neumann " Fritz" dummy head
binaural microphone for a live
radio drama that featured flying
ghosts. It was alot of fun watching the actors play to their
wooden faced "audience," but
most importantly, Jurgen gave
me a lifelong lesson in how to
record binaural audio. This is
stuff you'll never find in those
dry audio textbooks.
A smart move
Now, through the superior
judgement of someone at
Sennheiser and Neumann,
Jurgen is moving from the position of Neumann's national sales
manager to a new job that will
bring his teaching skills to a
much wider audience. He will
develop and produce educational and marketing programs
about Sennheiser and Neumann
products on videotape, CDROMs and other audio/visual
platforms.
Jurgen is now busy at work
on his first assignment, which
is to create an interactive ad
on behalf of his employers for
the newly announced CDROM pro audio magazine,
Control.
If there's ever afield that needs
to better educate its customers,
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person's hand, through the air,
into another man's ear—there is
no language barrier.
"This just happens to be avery
emotional circuit for a lot of
people," he continued. "It has a
lot of things others don't. It has
got personality."
Yes it does, but let's not wallow too much in nostalgia.
There is also some personality
on the Internet.
For you audio-addicted ' Net
surfers , check out the World
Wide Web site of InterStudio
Limited in London (http://www.
interstudio.co.uk/is1/). The site
has a great list of used pro

audio, video and film equipment
for sale. And, as an extra added
bonus, they also have listings of
collectible classic guitars and
Beatles memorabilia.
Telco audio
Ifound an interesting new
gadget for anyone who must
record or send audio over standard telephone lines. The TAC+
from Sound America, Savannah, Ga., is a pocket- sized
phone coupler designed to
deliver analog audio from cassette players, remote broadcast
equipment and other sources
into the telco network.

The TAC+ hooks between a
phone's headset and base. It has
a mic level output for tape
recording, an input jack for
feeding a cassette recorder,
mixer, etc., and an attenuated
output that connects with just
about anything. A versatile sixstep 60 dB attenuator works on
both inputs and outputs.
Other features include capability to mix voice with an external
feed, acough button, selectable
8-32 or 600- ohm transformer
input, and the capability to work
with just about any type of
phone system.
Though there have been many

phone couplers available through
the years, the TAC+ is one of the
most useful and elegant designs
we've ever seen. It crams many
useful features into atiny, welldesigned box that virtually disappears into aradio reporter's field
pack, and, at $99.95, it is areal
bargain. ( Sound America is at
5669 Highway 17 South,
Savannah, GA 31405. Phone:
800-688-8208.)
DOD

Frank Beacham is a writer,
director and producer. His
address is 163 Amsterdam Ave.
#361, New York, NY 10023. EMail: beacham@radiomail.net.
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Digital
from
DAWS
continued from page 34

from the relevant manufacturers
and third-party vendors for converting AES/EBU or consumergrade digital I/Os into ODI and
TDIF-1 formats, there is one
new unit that Iwould suggest
warrants particular attention.
Spectral Inc., in addition to
developing the remarkable
Spectral Music and Audio Prisma workstations, has
designed what comes pretty
close to representing a "universal gearbox" for inter-converting between ODI and TDIF-1
formats, in addition to the firm's
proprietary SMDAI ( Spectral
Multichannel Digital Audio
Interface) I/O used in its products, and Yamaha Y2.
New from Otani
And Otari's new UFC-Universal Digital Audio Format
Converter handles up to 24
channels of ODI, TDIF-1,
ProDigital PD, SDIF-2 and
(optionally) AES/EBU-format
I/Os.
Finally, ADAT and Hi- 8digital
multitracks can also be used to
make 20- and even 24- bit
recordings. utilizing one or
more enhanced resolution analog- to- digital converters. The
PrismSound MR- 2024T Interface Adapter connects directly
to aTascam DA 88 MDM, and
provides a user- selected choice
of 16-, 20- or 24- bit recording.
In essence, the unit multiplexes
the digitized audio input signals
into a total of 128 bits of data.
representing either six 20- bit
channels or four 24- bit channels
(plus packing bits), which are
then recorded across the DA 88's eight I6- bit audio tracks.
Rear-panel XLRs accommodate
four stereo AES/EBU-format
I/Os, while 25- pin D- subs connect to the DA88; error LEDs
monitor track mode, error rates
and output monitoring.
For more information, contact
Otani Corp. 415-341-5900; fax:
415-341-7200 378 Vintage Park
Dr. Foster City. CA 94404.
Spectral Inc. 206-487-2931; fax:
206-487-3431 18800 142nd
Ave. NE Woodinville. WA
98072. Sprocket Digital: 818566-7700; fax: 818-566 4477
211 North Victory Blvd. Burbank, CA 91502.
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Call

for

FREE Video.

Roland Corporation U.S.,
Roland Canada Music

Ltd.,

7200 Dominion Circle, Los Angeles, CA 90040

5480 Parkwood Way,

Richmond,

B.C.

VV 2M4 ( 604)270-6626
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685-5141 Ext.756

Mel Lambert has been intimately involved with the production and broadcast industries on
both sides of the Atlantic for
ahnost 20 years. Now principal
of Media&Marketing, a Los
Angeles- based consulting service for the professional audio
industry, he can be reached at
818-753-9510.

42

Radio World

June 14, 1995

STUDIO SESSIONS

Denon MD Goes to College
continued from page 37

you will find acouple of these
extremely helpful. If you are
putting abatch of PSAs or commercials on a single disc, you
will want to edit off atrack or
two on a regular basis. "Track
Erase" is one such editing function. Press the Mode/Cue button
to enter the edit mode and use the
Select knob to choose the edit
function you want. Make sure
you have already selected the
track you want to erase before
beginning this process because
once you choose the edit function
"Track Erase?" and press the

erase all tracks, divide or combine tracks and title tracks.

Select knob to select it, you will
get a "Track OK?" message. If
this is the track you want to erase,
pressing the Rec button will complete the edit. Erasing a track
automatically renumbers any
tracks affected by the erasure.
For example, if you erase
Track 6 from a MiniDisc with
10 tracks on it, Tracks 7-10 will
become Tracks 6-9 when the
edit is made. Another convenient editing function is the
Move function which allows
you to rearrange the order of the
tracks on the MiniDisc. The other editing functions include

equipment manufacturer, easy to
work with and helpful in every
instance in correcting problems.
Of the three units we initially
purchased, one player was dead
"in the box." Denon immediately replaced this unit and we were
up and running with our full
complement of machines. The
next failure was adisplay window. The unit operated fine, but
we could not tell what track was
cued, timing information, etc.
Denon sent us anew display that
required a five-minute changeout with the old one and we
were back in business.
The biggest problem that crept
up in our units was an inability
to cue up the MiniDisc. Both
players eventually developed
this. This apparently was caused
by an internal problem that
Denon discovered with the
players. After Denon modified
our units, they both worked
great. The player that we purchased later ( which we assume
is a " second generation"
machine) has had no problems
whatsoever.

This remote connector provides
the ability to " remote" both
recording and playback operations. The serial remote connector provides for interfacing with
a personal computer. Denon's
new MD Remote software offers
a graphical interface readily
available for any station that has
computers operating under
Windows tied into their production or on-air studio facilities.
Additional rear panel features
are apower switch, an AC inlet
for the power cord, afuse holder
and aheadphone jack.
We never expected our conversion from carts to MDs to be 100
percent smooth- sailing, and we
were correct. There were some
"bugs." We found Denon, as an

Rear panel
It is nice to see amanufacturer
provide standard broadcast connectors rather than proprietary
plugs like some cart machines
used to require. Denon uses balanced XLR analog input and
output connectors with individual left and right channel level
controls. There is also adigital
XLR-type input and output, a
nine- pin D- sub serial remote
(RS232C) and a 25- pin D- sub
remote connector.

Move Up from Carts to
Touchscreen Digital Audio
:13
Play Any Audio at aTouch

Nothing else makes radio as fast or easy as
having all your spots, sounders and sweepers start
with your fingertip- always on-line and ready to
play from hard disk. And nothing else makes
your station sound as good or as exciting as
touchscreen digital and creative talent with the new
Scott Studio System!

Here's how it works: Six buttons on the left of the
17" computer touchscreen play what's on your
program log. Scheduled spots, promos, PSAs and
live copy come in automatically from your Scott
System Production Bank and your traffic and copy
computers. You see legible labels for everything,
showing full names, intro times, lengths, endings,
announcer initials, outcues, posts, years, tempos
and trivia. Your jocks can rearrange anything easily
by touching arrows (at mid-screen), or opening
windows with the entire day's log and lists of all
your recordings.
On the right, 18 " hot keys" start unscheduled
jingles, sounders, effects, comedy or promos on
the spur of the moment. You get 26 sets of 18
user-defined instant " hot keys" for your jocks'
different needs.
Large digital timers automatically count down intro
times, and flash at 60-, 45-, and 30-seconds before
endings. You also get countdowns the last 15
seconds of each event.
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The Scott Studio System is your best way to make the move to digital audio and eliminate troublesome
carts. Each button on the touchscreen plays whatever you want instantly. All scheduled spots, jingles,
promos and scripts come in from your traffic and copy computers.
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The World's Fastest Playback!

Live Copy On Screen

Sound Better With Digital Editing

Touch either of the two buttons at the top right of
the main screen to see our "Wall of Carts" with all
your audio on-line!
Touch the sound, spot,
jingle, promo, PSA or comedy you want and it
plays instantly. Or, you can put it anywhere you
want in the day's schedule. Audio is displayed
any five ways you like.

Live tags, weather, promo copy, music trivia,
contest copy and winners' lists automatically pop
up on your Scott System's screen.

Scott Systems' graphic waveform editors work
wonders with phone calls in the air studio and
creative spots and promos in production.

The Scott System also gives you a " Make Good"
button so it's quick and easy to reschedule missed
spots or promos.

Instant Requests from Hard Drive
Our most popular option is a9 gigabyte disk with
digital music.
The audio quality of the Scott
System hard drive meets or beats the best CDs.
We'll pre-dub 1,000 songs from CDs off your
playlist free!
Nothing is faster than requests from the Scott
System! You get five "Wall of Carts" with music
that plays at atouch! Songs are displayed by title,
artist, year, length, category, or any ways you like.

The Best Digital Audio
When spots, promos, PSAs, or any other digital
audio events are recorded, they're immediately
playable in all your Scott System air studios.
Nobody wastes time carrying carts down the hall
or redubbing spots for additional stations.
One question you don't have to worry about
with the Scott System is "What if it breaks?" The
Scott Cart Replacement System comes complete
with every spot and jingle stored redundantly
on two hard disks with asplit-second switch to
the " hot standby" computer and its own backup
audio
outputs!
You
get
touchscreen
convenience,
digital
quality,
and
backup
redundancy for no more money than cart
machines and commercial carts.
Grde ( 103) Ow Reader Service Card

Your Best Investment
The Scott System leads the industry with the
biggest broadcast groups like Shamrock, Alliance,
Salem, Saga, Liggett, Regent, Tichenor,
Waterman, Max, Atlantic, and Rawlco in Canada.
Our major markets include Detroit, D.C., Dallas,
Miami-Ft. Lauderdale, San Diego, Denver,
Oklahoma City, San Antonio, and others large
and small from Bangor to Bakersfield.
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13375 Stemmons Freeway, Suite 300
Dallas, Texas 75234 USA
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(800) SCOTT- 77

As a noncommercial station,
our MD players are primarily
used to play PSAs and station
promos. From time to time, we
will also play music that has
been dubbed from CD to MD.
It was our hope that the MD
would provide superior sound
quality, ease of operation and
cause a minimal amount of
disruption as we switched
from carts to MiniDisc. In
each instance, we have not
been disappointed with the
outcome. The " near CD" quality of the MD provides a
"sharp" and "clear" sound far
superior to what we had with
analog carts.
The MD player (and recorder)
is extremely easy to use. Our
units were installed overnight so
that operators had carts to use
one day and MDs the next.
If you want to enter the digital
domain, we suggest you take a
close look at the MiniDisc for a
low-cost, high-quality alternative to cart machines. So far,
the MD format has offered
WUJC all the advantages of
carts (convenience, quick cue)
and has none of the disadvantages ( maintenance, tape reliability, wow and flutter, marginal sound when compared to
digital). As far as audible compression artifacts—both on studio play back and on air, we
have not noticed any nor have
we received any complaints
from listeners. Just clean digital
sound.
C1 El

David E. Reese is an assistant
professor in the Department of
Communications at John
Carroll University and director
of WUJC,
John
Carroll
University Radio. For more
inforrntion on MiniDisc technology, contact Denon at 201-5757810; or circle Reader Service
54.
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For more information on the products shown below, circle the appropriate Reader Service No. ( s)
on the enclosed Subscription/Reader Service card or contact the advertiser directly.
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SCPC BROADCAST AUDIO RECEIVER
Neu, affordable, frequency- agile receivor, direct channel entry t
y keyboard, selectable companding 1:1, 2:1,
3:1, wide/narrow bandwidth, de- emphasis selectable, 950-1450 MHz, line output 600 ohms, muting,
transponder agile, LNB power supply, 50-channel memory, full baseband output, high-quality audio. Every
needed feature at asensible price ( lowest in the industry). Write or call for full information on this quality
recever—the answer for your station. Networks call for prices.

UNIVERSAL
4»

--

C'ALL OR WRITE FOR YOIR FREE
PRODI"CT INFORMATION PICKET
75412 HIGHWAY 25
COVINGTON, LOUISIANA 70435

ELECTRONICS 'INC
INC. 4555 Groves Road, Suite 12 Columbus, OH 43232
Communications Specialists
Phone: (614) 866-4605 Fax: (614) 866-1201

(504) 893-1243 • FAX ( 504) 892-7323
1( 800) 624-7626

READER SERVICE NO. 111

READER SERVICE NO. 106

Why gamble on a
lower-priced rebuilt?

PORTABLE OFF SITE
EBS MONITOR 35O°°
Tuneable AM/FM Receiver and
FCC Certified Decoder Model C.D.

Have your Eimac tube REMANUFACTURED
by the trusted original manufacturer.
•

Original Specifications

•

Oilginal Warranty

•

30 Day Turnaround
Ideal tor use during hours ot unattended operation at the studio and transmitter site. With
modern remote control equipment the alert
message can be put on the air with atelephone.

Call w.: VARIAN - EIMAC
301 Industrial Way.
San Carlos. CA 94070
(800) 414-8823 or
fax ( 415) 592-9988

P.O. Box 2548, Farmington, NM 87499

varian@
power grid tube products
READER SERVICE NO. 26

RadimWerld
Vol. 19, I/to 12

Radio's Best read Newspaper

FAX 614-592-3898 • Phone 614-593-3150

READER SERVICE NO. 37

READER SERVICE NO. 4

"It Works! It's Great!"
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broadcast

1-703-998-2966
Advertising
is good for
business!

257 W. Union St. Athens, Ohio 45701

Integrated Excellence!

June 10, 1995

Product Showeasr ads
always get impressive results!

Gorman Redlich Mfg. Co.

Call ( 505) 325-5336
FAX (
505) 326-2337

Attention Advertisers!
Reach 20,( XX )-1- broadcast
professionals! Radio
World's Product
Showcase provides a
perfect medium for
test marketing your
products and services.
It's an efficient, effective and affordable
advertising option.

Decoder in a minibox ( price 250 -) is available
for use with receiver of your choice, or the
decoder can be driven by phone line audio.

Write to us today for a FREE brochure!

•

Integrated Excellence. The best way to describe Crown Broadcast FM transmitters. Available in 30,
100, 200 and now 500 watt models.
Each integrated FM package includes:
▪FM Exciter
•Audio Processor

crown
broadcast
international. Inc.

•Stereo Generator

A Division of Crown

•RF Amplifier
All of which operates from your AC or DC power source.

1-800-336-3045
READER SERVICE NO. 60

1718 West Mishawaka Road
Elkhart. Indiana 46515-1000
Fax 219-294-8302
Broadcast Sales 219-294-8050
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Poor Man's Hybrid; Kit to Link PCs
by John Bisset
SPRINGFIELD, Va. Next time you
peek into your Telos IA2 interface or
switch console, check to make sure that
the 7400 series CMOS chips have the
74LS- designation. The 74LS- chips have
better ESD immunity. They are available
from ECG, JimPak, Digikey or your
favorite parts supplier.
* * *
If your capital budget won't permit a
new hybrid this year, you might want to
consider Walt Lowery's " Poor Man's
Hybrid." Although this hybrid is a barebones approach, it will meet the needs of
feeding spec- spots down the phone,
recording stock market reports or anews
actuality.
The basic hybrid consists of a handful
of parts, shown in Figure I. The send
audio feeds through windings # 1and #2
of T-1 to the phone line. The phone company asks that you keep the send level
down to - 10 dB. The receive audio ( the
caller's voice) travels from the phone line
through winding # 2 to winding # 1of
transformer T-2. The caller's voice will
arrive somewhere between - 15 dB and
-25 dB. If you want to get fancy. add an

op- amp with 20 dB of gain to provide
line level out.
Because the phone line is a two- wire
circuit, both send and receive audio
appear on winding # 1of T-2. To cancel
out the send audio from the receive
audio. winding # 3 of both transformers
Figure 1.
Send Audio

22 33 47 68 uF Fil

•

T2
Receive Audio

Using a handful of easily obtained parts,
you can construct this poor man's telephone hybrid.

are connected out of phase. In theory,
the send audio present in winding # 3of
T-1 cancels the send audio present in
winding # 1of T-2. The variable resistor
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MIX-6 • 4 mid line XLR + IRS inputs, 1stereo RCA input, 1stereo IRS
input, mic/line XLR & IRS stereo out, phantom, limiter, headphone
Pr"

o
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)
t

/

Abu 1.

-

•

MIX-5S • 4 mic/line inputs with pans, 1aux input, mid/line XLR & IRS
stereo out, phantom power, Left & Right Master Controls

MIX-5. Features / Performance of MIX- 5S in a mono version

ompact, feature rich, with the performance you want and the reliability
we're famous for — it's the U.S.Audio
rack-mount mixer series from Whirlwind.
Designed and built in the U.S. at our
own factory, these mixers reflect years of
real-world experience in broadcast, sound
reinforcement, and institutional applications.

They deliver carefully planned flexibility
and recording studio sonic performance
— day in, and day
out — at prices that
fit today's budgets.
So call today and
order amixer
from U.S. Audio
We're confident it

won't

"/';;;74-T.I:d
Circle (163)

On Reader Service Card

available from Harris- Allied ( 800-6220022). Walt adds that if you add a 300
to 3200 Hz bandpass filter and some
opamps to provide line level input and
output, you have a replication of a
commercially available hybrid. No, it's
not the former Symetrix or Radio
Systems!
* * *
While we're on the subject of telephones. let me tell you about a new
ordering handbook that is available free
from Telos Systems. It's titled "The
ISDN Basic Rate Interface, Zephyr and
You." The booklet streamlines ISDN line
ordering, and includes an order form
that can be duplicated and faxed to your

Although this hybrid
offers a bare-bones
approach, it will
meet your needs.
share one or more common printers.
The ParaLink Pro Start Kit includes two
small transmitters that plug into the
computer's parallel port. Twenty- fivefoot cables are supplied that plug into
standard Ri -11 jacks on the transmitters.
The system can handle atotal of 32 PCs
and eight printers. The transmission
length is 1500 feet total. Extra computers and printers can be added using
ParaLink Pro's Expansion and Receiver
Kits. The starter kit lists for $ 249.00,
and the expansion kits run $69.95 each.
For more information, circle Reader
Service 73.
DOD

John Bisset is a principal with
Multiphase. a contract engineering and
special projects company based in
Washington, DC. He can be reached at
703-323-7180. Fax submissions for the
Workbench column to 703-764-0751.
Printed submissions qualify for SBE
Certification credit.

64 Years Ago
Reprinted from Radio World June 20, 1931.
Editor's note: The RW of old, printed for a time in the 1920s
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MIX-8 • 8stereo line inputs, headphone monitoring, remote mute,
stereo aux sends on inputs 1-4, pans on inputs 5-8
.

#2

Ring

High- Performance Rack- Mount Mixers from U.S. Audion"

Grimod
• •

R-1 and the capacitors C-1, C-2, C-3
and C-4 replicate the RC characteristics
of the phone line and allow tuning or
nulling of the hybrid. The Audisar 6003 transformer, from Bob Munger ( 206454-2040) works well, as will any telephone repeat coil. The Audisar is

phone company. Inside are telephone
company phone numbers, definitions of
ISDN terms and adescription of various
system protocols. Don Coulter will be
happy to fax you a copy. Send your
request via fax to 216-241-4103, or by
voice at 216-241-7225, or circle Reader
Service 133.
* * *
If you are in charge of maintaining
your station's computers, you can now
maximize the use of office printers
using ParaLink Pro. This package links
PCs together through phone wire to create a mini- network of computers that

be your last.

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

U. S. is Far in Lead with 14
of Total 35 Short-Wave Stations
The United States leads the world in short-wave broadcasting,
fourteen of an international total of thirty-five stations being
located in this country, according to a survey made by the foreign
department of the Pilot Radio & Tube Corporation.
Of twenty-nine other countries with short-wave facilities, none
has more than two stations. Great Britain has only one, as have
Germany, Austria, Holland, Rumania, Russia, Czechoslovakia and
Norway.
France opened her first station only last month, while Italy has
two very successful transmitters in Rome. Honduras, Costa Rica,
Colombia and Brazil each has small but efficient stations. Canada
has two transmitters. Mexico a single powerful outfit in Mexico
City. Australia, New Zealand and Siam have two apiece, the
Dutch East Indies, the Philippine Islands and Japan one each.
There are two small stations in India and a very large one in
French Indo-China. The most widely known stations, according to the survey, are
W2XAF-W2XAD in Schenectady, N. Y.; W8XK in Pittsburgh,
Pa., and PCJ in Eindhoven, Holland. The Dutch station is regarded as having the largest international audience, as it is continually broadcasting special programs timed for the most convenient
reception in different countries of the world. Announcements from
PCJ are made regularly in six languages—Dutch, German, French,
English, Spanish and Portuguese—and all by the same man!
Many announcers are poly-lingual.

June 14, 1995

Relays

as

vate the relay circuit. If you build this,
make sure the transistor can handle the
coil current as well as the relay supply
voltage. As a design procedure, calculate the required base current by the
formula:

5/1.2 x 10-3, or 4166 ohms. Use the nearest higher standard value, in this case, 4.7
kohms. If the relay action is inconsistent
or is slow to activate, lower the resistance
slightly Just do not exceed the sink capabilities of the TTL
source.
Figure 4 shows the
wiring scheme using
4PDT relays audio, and
simple SPDT types for
the latching function.
Incidentally, Ialways
switch the low end of
the relay in these circuits. The main reason
for this is that if one
of the switch lines is accidentally
grounded while troubleshooting, the
most dramatic result will he a relay

Ib = 2xVcc
Beta xRL
Example: A standard 24 V relay has a
coil resistance of 500 ohms, therefore the
current required is 48 milliamperes. Our
transistor has abeta of 80, so we plug in
the numbers:
2x24

= 1.2 mA

80 x500
If we are driving from aTTL source of
5 V. we need a series base resistance of

closure. If we were switching on thc
high end, one could easily short out thL

power supply.
Because these circuits require only
momentary pulses, they lend themselves
easily to common switches, other relays.
open collector outputs and remote control
contacts. And by adding the transistor
drivers, almost any logic output will
work nicely. allowing you to easily interface to all types of contemporary equipment.
Hopefully. one of these adjustments
will help you with your audio switching
requirements and allow you to pick the
paarts from that old surplus equipment

lying around, or. of course, your
junkbox.
D

hones Murphy is director of engineering at the West Virginia Radio Corp.
Reach hint at 304-296-0029.
Editors note: The May 31 issue of
RW incorrectly attributed this article to Jim Somich. Also, the last
two paragraphs were inadvertently
omitted.

No matter how fast they run,
the competition keeps falling farther
behind Au di o Wi zar dTM for Win dows TM.
Version 4.0 features afive level back-up system which virtually eliminates off-air
time due to equipment failures and keeps your station on the air! Even the central file
server failing doesn't pose aproblem, as the system comes with aback-up file server.
The competition can't run far enough. or fast enough to catch AudioWizard] m.ffir
`
1
.Let AudioWizardTmfor Windows n 1baby-sit your stations!

Runs 5 or more stations!
Multi- track Wizard Editor!
Expandable to 30 or more users!
Live, satellite and automated modes!
Backtime System, fills out each hour!
Full Equipment and Data Redundancy!
Instant audio access... NO transfer delay!
Button Bar with Quick Record Capabilities!
Automatically record and play network feeds!
The ONLY true multi-user system on the market!
Unsurpassed FLEXIBILITY, runs any program log!
On- Line Copy Entry System, integrate your stations!
Automatic Block Stretch / Squeeze for perfect timing!
Exclusive Automated Time and Temperature Announce!
The Leading Hard Drive Automation System in the industry!
VoiceTRAC System, pre- record " live" shows weeks in advance!

L
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Switchers

continued from page 22
shown in 3(c), reduces the drive
requirements and allows the relays to
be controlled by standard logic
devices. A momentary' high will acti-
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Audio Wizard

for Windows

Prophet Systems, Inc.
''

Flexible Digital Automation System featuring Windows and Novell Technology

1-800-658-4403
In Australia, New Zealand, and Pacific Rim. contact

Windows is aRegistered Trademark of Microsoft Corporation. Nos en

rRegistered Trademark of Novell. Inc. Compaq is aRegistered Trademark of Compaq Computer Corporation.

Grde (
97) Om Reeder Service Card

Broadcast Solutions Pty Ltd. at ( 02) 439-6662.
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Bring Your Computer
Up to Speed "
e

KEYBOARD CONNECTION

Buying New Computers:
Capability vs. Cost

by Richard Mertz
by Barry Mishkind
FAIRFAX, Va. As Iwrite this column.
many of you are still weeding through all
the literature you picked up at the NAB
spring convention in Las Vegas. My first trip
to this granddaddy of all conventions in the
late ' 70s provided me the opportunity to view
all the new equipment: transmitters, antenna
systems, audio consoles, tape recorders and cart machines.
Cart machines were state of the art gear. then. But, in case you haven't noticed, it is
now the ' 90s. Cart machines and tape recorders are taking aback seat to digital
recording devices.
Many to choose from
These digital recording devices come in many shapes. sizes and configurations. Tape
has been replaced by floppy disks and hard drives. Some systems. like Roland's DM 80 digital production workstation, rely on dedicated hardware and software \\ hile others. like the Dalet production/automation system. are PC-ba,cd. Sonic, like the Dalet
system, run over computer networks.
The PC horsepower required to operate the PC-based systems varies. For example.
Dalet recommends a486 DX ( 32- bit) system with 8MB of RAM.
Implementation of any digital audio system for whatever need will always hinge on
the up- front cost of the hardware and software. Stations looking for alternatives to purchasing brand new computers might consider upgrading one already on hand.
A few months ago. Iwrote aseries of articles describing the upgrading of existing
XT or AT computers to a386 processor- based machine. The articles were predicated
on the drastically reduced cost of 386 motherboards being sold at that time.
continued on page 48

TRANSMISSION
SOLUTIONS
When Proven Reliability Counts,
FM Broadcasters Count
on Harris Platinum.
Quite simply, Harris
Platinum Series' FM
Transmitters are among the
world's most reliable. From
2through 20 kW. With an
ultra- rugged, redundant
solid state design. Plus
documentable fault-free
module performance
exceeding 240,000 hours.
And more. To discover what
over 100 broadcasters
worldwide have learned
about Platinum FM, please
contact our radio sales
department by fax (217224-1439) or by phone:

-a

217-222-8200
FT
uu1 HA.npus
_ALLIED

P.O. BOX 4290 • QUINCY, IL 62305-4290
<- Harris Corporation 1994
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TUCSON, Ariz. True or false:
Buying acomputer is easy. After all, a
computer is acomputer is acomputer,
isn't it?
All too often astaffer needing acomputer for aproject is shown to the back room
where an old disused computer sits.
"Here you are," he or she is told, "just
clean it up and put it in your office."
Or, aclient offers to provide the station with acomputer in lieu of cash.
Not infrequently the manager comes
back with aunit that is the ' 90s equivalent of a Trabant: overpriced and
underpowered.
Educated consumers
As radio and TV stations use more and
more computers for everything from
management and sales support to program and transmitter control, the capabilities and reliability of the equipment
become more important than the cost.
It does seem prices for computers
and accessories drop virtually every
week. But cutting through the sales
hype and getting the proper combination of options to meet your needs can
become an exercise in frustration and
failure as it becomes clear that all
computers are not created equal.
So, what tips can help make buying a
computer asuccessful experience?
The first area to consider is where
the computer is purchased. Local
warehouse pricing may seem attractive. However, some brands carried in
the warehouses acknowledge as high
as a20 percent rate of defective units.
Once you get the computer out of the
box, you may have to take it directly
out for service, wasting valuable time
before you can use it.
Mail order companies use high volume and low margins as adraw, and
several national companies have instituted policies for 24 hour service
lines, and will even air- express
replacement parts to you.
On the other hand, a local company
often will take care of any problems
immediately. In the end, their slightly
higher price may be, in fact, cheap
insurance.
Nevertheless, wherever you purchase, pay attention to what you are
getting. Remember, the specifications
are not written to make it easy for you.
Monitor specs
For example. the color monitor is a
fairly costly component in the building
of acomputer, often as or more expensive than any other part. So, there is a
lot of pressure to cut corners here.
The first ploy is the "monitor extra"
in the small print. That way, the maker
can "compete" with the cheaper monitors. And there are many of them. If
you are planning to spend more than
three minutes a day in front of your
computer, don't settle for a monitor
with higher than 0.28 or 0.31 dot pitch.
Not only are there still 0.52 pitch
monitors out there ( dot pitch is the

distance between the tiny cluster of
dots on the screen— the larger the
number the coarser the image), but
have you measured ascreen lately?
While the industry standard would
seem to be a I4-inch VGA monitor, in
practice what you get is more like a
quarter-pound hamburger "before cooking." The screen might be just 13 or so
inches diagonally from the edges of the
case. Viewable area might be even less.
The actual size may be of great
importance to someone who uses the
monitor all day, or to the air talent,
who should not have to squint to see
the monitor.
Similarly, consider whether the monitor
is interlaced or not. Most consider noninterlaced monitors to be better with less
flicker and less fatigue for the user.
Storage
Another area that seems to be regularly overstated by salesmen is the capacity of the hard drive. As applications
seem to take more and more hard drive
space, and digital audio storage claiming even more, there is atendency for
some companies to specify asize twice
that of the physical hard drive. The
fine print mumbles " with disk compression" and assumes you'll get twice
the manufactured capacity. Watch out.
If you plan to add a modem to the
computer, make sure you get the speed
you need. A 96/24 modem usually
means 9600 baud for the fax section, but
only aslower 2400 baud for data. The
cost for afaster modem is modest. Don't
get stuck with 2400 baud these days.
There is also occasionally abit of
inflation on the motherboard specs as
well. For example, a 486DX80 with
sufficient "on- board cache" can be
faster than some Pentium chips. Do
not pay for more computing power
than you need. In fact, sometimes the
cheapest way to upgrade is to add
more cache RAM to your existing
motherboard. An example: Jumping a
64k cache up to 256k can make asubstantial difference in operation, and
for well under $ 100 can keep a486-33
quite useable in many applications.
There's one other area in which
many users forget to take the time to
ensure a good purchase. This is the
feel of some of the peripherals, like
the keyboard and mouse, or the look
of the monitor.
Whether you plan to buy locally or
by mail order, it is a wise idea to try
out the keyboard. and see how the
mouse feels and operates before buying. Check out the monitor to see how
crisp it is, how vivid the colors, how
bright the display.
The difference in cost between a
mediocre computer and an excellent one
really is not that much. And cutting on
components usually saves only afew
dollars; saving $ 10 on akeyboard, or $5
on amouse, can be false economy.
0 EJ

Barry Mishkind can be reached at
520-296-3797, or "barry@coyote.datalog. corn" via the Internet.
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is guaranteed to make your ISDN digital audio sound the best
MUSICAM ® is today's digital audio standard. Only CCS MUSICAM ® has enhancements designed
to sound best over ISDN phone lines. Only CCS gives you a30-day money back guarantee.

Don't just take our word...
Ask over 10,000 CCS MUSICAM ® codec users worldwide
Ask USA Digital Radio DAB
Ask Swedish Broadcasting
Ask RCA, LucasFilms and Top Recording Studios
We guarantee compatibility. Prima will even make your other brand
decoder sound great!

Don't stake your next ISDN remote on fiveyear old Layer II or III technology. And
don't fall for any "hot air" product.

Call CCS for the facts.
CORPORATE COMPUTER SYSTEMS,

INC.

670 N. Beers Street, Building 4, Holmdel, NJ USA 07733
Tel: (908) 739-5600 Fax: (908) 739-1818
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memory. This feature, which only recently began appearing, makes the transition
to the faster motherboard somewhat less
expensive.
Ihave a 386 33 MHz computer with
8MB of RAM memory and a256 kilobyte cache. Look around your station;
there are many of these computers out

Give Computer aBoost
continued from page 46

When Iwrote the original articles, 386
motherboards were selling for about
$100. Just recently, at a local computer
show, these boards were selling for $65!
No fooling!
Upgrade options
Like the 386s, the cost of the 486 motherboards is also falling. These 486
motherboards are sold both with and
without the processor. Some motherboard prices Ihave seen are as little as
$95 without the processor. Depending on
the manufacturer and speed, 486 processors cost between $ 150 to $290. There
have been many combination offers (motherboard and processor) available. You can
now find a486 80 MHz processor and

motherboard for $ 240 or less. Ihave
stayed away from upgrading my computer to a486 for several reasons, least of
all the cost. Initially, these motherboards

Implementation of any digital audio
system will always hinge on the up-front
cost of the hardware and software.
there. The 386 motherboard is an ISA
bus with the usual interface cards,
VGA video, IDE hard drive- floppy- I/0
card, audio/CD-ROM interface and
modem. All these cards and the disk drives can all be used. The case and power
supply for the older 386 computers are

used the larger 70- pin memory SIMMs
(Single Inline Memory Modules). My
386 motherboard uses the older style 40pin SIMMs, and Iwanted to use memory
Ialready had.
The newer 486 motherboards have been
designed to accommodate both styles of
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Localize
National Shows
Deliver Targeted
Commercials Instantly
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No Transcoding
Update Breaking news
Remote Live Assist or
Automation
Affidavit services for rapid
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Think of it as an
audio fax machine!
An audio fax machine so powerful it can deliver CD-quality
radio programming, music, news, commercials, or

,

production instantly to ineidual stations, regions or the
entire country. The basic DaXT" PC platform comes with
information storage capability greater than 6CD-ROMs
and is expandable to greater than 100. Aproven winner in

tal

the field for over ayear, the Dar' is the only store and
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California
oSystems.
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sufficient for this upgrade.
When shopping for computer equipment, I've found one of the best places
to shop is the traveling computer show.
Recently Icame across a vendor who
was selling 486 motherboards with 80
MHz AMD processors. While you cannot stick the little "Intel Inside" label on
the front of the case, the performance is
the same. Spend some time reading the
manuals that come with the motherboards.
Boards and regulators
You want to find motherboards with the
3V regulators. The vendors say this feature provides additional stability. It really
depends on the voltage required by the
processor. The motherboards with the
regulators, most times, will accommodate
both the 5V and 3V processors.
The motherboard should also be able to
handle avariety of processor chips. Make
sure you can use DX2, DX4 ( for higher
speed processors) and even Pentium
processors. The motherboard Ipurchased
sported five ISA slots and three VESA
slots. This made it easy to use all of my
interface cards. This motherboard also
had special "Green" features. "Green"
means that the motherboard BIOS permits the shutting down of particular
peripherals to conserve on electricity.
After a certain period of inactivity, the
hard drive motor, monitor and so on
would shut down until amouse is moved
or a key is tapped. ( It gets very quiet
when the hard drive motor stops!)
Easy upgrade
Some words about BIOS ( the computer's Basic In Out System). There are
three major providers of BIOS: Phoenix,
Award and AMI ( American Megatrends).
\II three function properly. However, I
prefer the AMI BIOS because of the ease
with which you set the options. The 486
motherboard Ibought has the AMI BIOS.
This BIOS is the new point-and- set BIOS
that allows you to use your mouse to set
the various options. ( Kind of like
Windows—well, maybe not.)
The upgrade is easy. Remove the old
interface cards and the old motherboard.
Install the new motherboard and the old
interface cards. Plug in the power supply
and you're ready to set the BIOS. It was
literally that easy for me.
Idid replace the IDEfloppy- I/O board
with aVESA ( 32-bit) card. This speeds
up access time to the hard drive and
allows you to take advantage of Windows
32- bit data transfer. The card cost $27.
To sum up, 4MB of memory from my
old motherboard ( free), the new motherboard. $ 240 ( and Pentium- ready when
the prices get real) and a $27 IDE card
upgrades athree-year old 386 33 MHz
computer to a486 80 MHz computer that
is fast.
Type DIR at the DOS prompt and all
you get is ablur of file names rushing by.
Using WINCheck IT ( see my last article),
the benchmark speed test equals that of
the 60 MHz Pentium! To bring the memory up to 8MB would cost an additional
$136. Not too shabby!
Thanks again to all those who have
written with questions and comments
about the computer upgrade articles. I
appreciate your response.
DOD

Richard Mertz is aprincipal at the consulting firm of Suffa & Cavell, Fairfax,
Va. He can be reached at 703-591-0110;
through CompuServe at 730,3026, or on
the Internet at rmertzedgs.dgsys.com.
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open architecture frame
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change. And while Wheatstone
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achieve broadcasting excellence.
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Hard Disk Digital Audio Workstat ons

Why is DIGILINK
the # 1 Selling
Hard Disk System
for Radio ?
IIII Over 1,000 workstations have been sold.
• A complete Digilink system starts at under $8,000.
MI Use Live On Air, for Automation, and for Production.
I. Simultaneous Record, Play, Cross fade, & Network transfer.
MI Use just one or connect more than 15 workstations together.
With over 1,000 workstations sold, Digilink is by far the # 1digital audio system for live On Air radio,
Production, and Automation. Digilink has achieved this unique success because it is easier to use, does
much more, and costs less than any other digital product on the market today.
Digilink does more than other systems because of its abilities in On Airwith live, CD, & satellite; in production
with its multitrack editor; and in news with text. This makes it so that a Digilink workstation can be placed
in each studio of your station to replace cart machines, reel machines, CD players, and often even consoles.
At an average price of under $8,000 per studio, Digilink is actually less expensive than the tape equipment
that it replaces while giving you CD quality audio performance, an average media life of over 15 years,
and equipment that requires no routine maintenance. You can even create adigital highway around your
station by connecting all of your Digilink workstations and scheduling computers on our digital network to
transfer audio, text, and schedules in perfect dgital between studios.
With it's ability to simultaneously record, play, crossfade, and network transfer, asingle Digilink workstation
can do all that is required for recording and playback for an entire studio. It is literaIly astudio in a box. It
can be crossfading out of aCD into a hard disk song, dropping a hard disk jingle over the middle of the
crossfade, recording a network audio feed for later playback, and receiving a new spot over the network
from the production workstation. Digilink is the complete digital solution to your radio station's studio needs.
To create aprofessional digital broadcast solution you can't simply buy adigital audio board and IBM PC
computer. Therefore, Arrakis builds our own DSP board; SCSI board; I-0 board; audio routing switchers;
video switchers; and modular, broadcast quality cabinets. This makes Digilink remarkably powerful with
radio specific features such as digital crossfade and Trak*Star multitrack editing. This also reduces cost
so that we are able to sell Digilink for as little as 1/2 the price of other products which have to buy less
powerful cards and mark them up. Perhaps most importantly, building Digilink ourselves assures you of
long term customer support from asingle broadcast source. With Digilink, you don't have to be acomputer
expert, because Digilink is adigital audio workstation, not acomputer!
Whatever your studio needs- to replace acart machine, add a new production studio, or add some Ievel of
automation, Digilink can do the job. Put a Digilink in one studio today, another next year, add ascheduling
computer and network, and you will eventually discover that you have painlessly gone digital one step at
atime. There is no question that Digital audio is here TODAY- it improves your sound, speeds your
production. increases your reliability, and reduces your costs. Call and find out why Digilink is # 1and why
customers come back again and again: customers like the United States Air Force who have selected
Arrakis Digilink, consoles, and furniture for all of their radio stations worldwide.

for more information call...

(303) 224-2248
rr
2619 Midpoint Drive, Fort Collins, CO. 80525
Voice- 303-224-2248, Fax- 303-493-1076
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Program Pioneered Radio Techniques
Editor's note: Looking back at "Amos n'
Andy," one can clearly see the changes
wrought by the Civil Rights movement of
the 1950s and 1960s and the affirmative
action battles that are still being fought
in the 1990s. It is unlikely that a radio
program in which two white men pretend
to be black would be considered humorous or socially acceptable these days.
But the mores of the first half of this
century were quite different, and "Amos
'n' Andy" enjoyed a large white listenership. Many in the black community, on
the other hand, disliked and actively

Amos "n" Andy
protested Charles Correll and Freeman
Gosden 'sportrayals of "Amos 'n' Andy"
The appropriateness of " Amos ' n'
Andy" was debated while the show was
on air, and is still being debated today. In
the context of radio history, however, this
racial debate is tangential to what
"Amos ' n' Andy" did. The show used
words to paint pictures in the mind of the
audience—even if the pictures misrepresented the realities of black life—and did
so with techniques and ideas that shaped
the evolution of radio and in some cases,
are still being used today.
by Read G. Burgan
LAKE LINDEN, Mich. Radio history
was made on Jan. 12, 1926. Two white
men, Charles Correll and Freeman
Gosden, stepped before a WGN microphone in Chicago and slipped into character as two black men.
The series was called "Sam ' n' Henry."
What makes this program important to
radio history? And who were Charles
Correll and Freeman Gosden?
Radio infancy
In 1926, radio was in its infancy. While
many sensed its potential, few knew what
to do with it. "Sam ' n' Henry" pioneered
a whole knew genre—character comedy.
The serial was based on the day-to-day
situations that evolved in the lives of two
black men. It proved radio could sustain
an audience using a story that was continued from one show to the next.
Correll and Gosden not only created the

characters on the "Sam ' n' Henry" program, but they wrote all the dialogue and
played the parts in an ethnic dialogue that
was so convincing many thought blacks
were actually playing the parts.
Distinct era
The "Amos ' n' Andy" radio series had
three distinct periods. Initially, the series
ran in 1928 on the Chicago Daily News
station, WMAQ(AM) where Correll and
Gosden moved after two successful years
and 586 episodes on WGN(AM).
At WMAQ, the duo faced a problem.
They wanted to continue doing the same kind
of program they had
done on WGN. But
WGN owned the rights
to the "Sam ' n' Henry"
program. Undaunted,
the two set out to develop a program that
would build on the
experience they had
gained in the old program.
After considerable
study, they settled on
the names of Amos
Jones and Andrew
Brown as the key characters. The " Amos ' n'
Andy" show debuted on
March 19, 1928. Like
their earlier program,
this one was also a
comedy whose humor
was based on black
characters and the situations they faced in
Depression- era
America.
The program's premise was simple. Two black men move
from Atlanta to Chicago to make their
fortune. They found the Fresh- Air
Taxicab Company of America, "incorpulated" on one asset—a broken down car
with no top or windshield. Each episode
revolved around their attempts to stay
solvent, Andy's philandering, the activities of the lodge of the Mystic Knights of
the Sea and a host of characters that
eventually exceeded 500.
A typical episode included nine or more
characters. During this first period,
Correll and Gosden wrote all the scripts
and played all of the characters. This
required skill in character development,
an understanding of microphone techniques and great care in developing the
script.
Part of the character differentiation was
through the pitch of the voice. Correll,
who played Andy, used a low pitched
voice to portray his character as boastful
and domineering. Gosden played Amos
with athin, excitable high pitched voice.
But in addition, Correll added depth to
his character by working the microphone
only an inch away from his lips. Gosden
on the other hand played his character
from nearly two feet away from the
microphone.
When they played the other characters
on the show, they would alter the pitch of
their voices, the distance from the microphone and the dialect in which they
spoke. To enable them to make the necessary position changes required, the
scripts had to be carefully constructed.
During these early years, they did not

rehearse the program. In listening to
recordings of this period, one is
impressed with how skillfully Correll and
Gosden slip from one character to another, matching pitch of voice, dialect and
distance from the microphone flawlessly
and effortlessly.
Word play
At the same time, these episodes are
fairly dull by contemporary standards.
Much of the comedy is based on word
play. "The weather was abdominal."
"She was enstrangled from her husband."
— You tell him that ' n' you're gonna antagah the man, make him mad.' Aunt
Tagah? I've had alot of aunts, but never
one named Aunt Tagah!"
Because Correll and Gosden played all
the parts during this period, no female
voice was ever heard, even though the
plots often involved women. The women
are discussed but never heard. If they
communicate, it is over the telephone or
by letter.
Correll and Gosden were meticulous in
their attempts to develop credible characters. They spent aconsiderable amount of
time in the black community. Each time
they developed a new character, they
carefully honed apersonality and dialect
that would be distinct and faithful to people they knew.
Amos was gullible—but ahard worker
whose ideas often got Andy out of his
many scrapes. Andy was full of hot air
and lazy, but he always protected Amo
from anyone else who might dare to take
advantage of him.
Chainless chain
At WMAQ, Correll and Gosden pioneered in another way. They wanted to
expand the program to other stations. To
do this, they developed what they called
the " chainless chain." Until the late
1970s, radio networks fed their programming to affiliated stations on dedicated
telephone lines. A network web of sta-

WARD-BECK SYSTEMS
MOM

Wit

MSS%

iiiitifilitatatilitititeitila

RENAISSANCE SERIES
RADIO CONSOLES
The perfect choice for today 's
"desk-top" radio environment.
• Integrates easily with most automation
systems
• Includes four telephone send outputs
• Fully modular to simplify expansion
and service
• 8, 16 and 24 input channel mainframes
available
• Operates in live, live assist and
walk- away modes

tions was called a "chain," because it was
tied together by the interconnecting telephone lines.
But many stations, WMAQ included at
this time, did not belong to a network.
Correll and Gosden decided to record the
program on phonograph records and distribute the program to affiliated stations
by that means. This put added pressure
on them because scripts had to be written
at least six weeks in advance to allow for
the recording, pressing and distribution
of the transcriptions to the affiliated stations.
Eventually 45 stations carried "Amos
'n' Andy" in this manner. In addition, the
Chicago Daily News introduced an
"Amos ' n' Andy" comic strip which was
written but not drawn by Correll and
Gosden.
continued on page 52
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Radio's Early Pioneers
continued from page 51

In 1929, NBC offered Correll and
Gosden $ 100,000 ayear to bring the program to its radio network. The first 15minute episode of "Amos ' n' Andy" aired
Aug. 19, 1929, on NBC under the sponsorship of the Pepsodent Company. The
program was heard Monday through
Friday at 7p.m. until 1943. When "Amos
'n' Andy" moved to NBC, the Fresh-Air
Taxicab Company moved to Harlem and
Correll
and Gosden
moved to
Hollywood.
How popular was "Amos ' n' Andy"?
Many movie theaters postponed the start
of their evening movies until 7:30 p.m.
Others advertised that the evening
episodes of "Amos ' n' Andy" would be

piped into the theater. Without these
concessions, their patronage dropped
dramatically. In some cities, you could
walk down the street on awarm summer
night and never miss aword of the popular comedy, because everyone in the
neighborhood was listening and the dialogue wafted to the streets below from
the open windows.
Nothing lasts forever
But nothing lasts forever. By 1943, the
program's ratings had slipped to 60th
place. The program was in trouble and
Correll and Gosden knew it. In February
1943, the final I5 minute episode of
"Amos ' n' Andy - aired. Multitudes of
listeners were shocked when the program

disappeared from the airwaves for nearly
eight months and never returned in its
daily 15- minute format. Gosden was 43
and Correll 52.
After nearly 20 years of the same format
could they change? The second period
for the "Amos ' n' Andy" program began
on Oct. 8, 1943, and continued until
1954. In this new phase, the basic story
and characters remained the same. But
instead of adaily 15- minute series, the
program aired once a week for half an
hour. No longer did Correll and Gosden
do all of the parts. Oh, they still did up to
90 percent of them, but now they had a
whole cast of actors.
Women were actually heard on the program. Staid announcer Bill Hay was
replaced by exuberant Harlow Wilcox.
Sam Pierce became one of the show's
producers. Professional writers Bob
Connolly and Bill Moser did the writing.

The program included a live orchestra
and sound effects personnel.
Perhaps the most important change was
the status of Amos. As the half-hour program developed, the Kingfish became the
regular foil of Andy, and Amos all but
disappeared. The program might well
have been called "Andy ' n' Kingfish."
Amos was just too subtle for this 1940s
version and had to make way for someone with more substance. These were
dramatic changes but they did the trick.
Once again the program returned to the
top- 10 radio programs and remained
there for several years.
Last era
But radio itself was changing in the
1950s, and in 1954 the "Amos ' n' Andy"
program entered its third and final era. It
returned to a daily Monday through
continued on page 54
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renewed (also for six-month hits) as long
as you can demonstrate that you are continuing to make serious efforts to get
back in operation.
What you should not do is what our
folks in Mississippi did, that is, stop asking for extensions. When all the FCC
knows is that the station is off the air and
the licensee has stopped asking for permission to stay off the air, the FCC reasonably concludes that the licensee has
called it quits. After waiting a decent
interval—in the Mississippi case, approximately five months ( from the July 1993
expiration of the authority to remain
silent to the December 1993 show cause
order)— the FCC will move toward
pulling the plug.
A third lesson here is that, if you do
happen to get a show cause order, for

Avoid Keeping the FCC in the Dark
by Harry Cole
WASHINGTON Today Itell the tale
of the poor AM licensee in Mississippi
that had to turn off its station in
September 1991, because of avariety of
problems—some of which are probably
familiar to most readers: the lousy state
of the station's equipment when the station was acquired, problems negotiating
continued use of its transmitter site, etc.
You know the drill.
Anyway, the station goes off the air, and
the licensee jumps through the proper
Federal Communications Commission
(FCC) hoops. It advises the commission
that the station is silent, and it requests
authority to remain silent pending correction of its troubles. The commission
grants that authority for alimited period.
the licensee comes in and asks for an
extension, the commission grants the
extension. etc. You know the drill.
Silent treatment
All goes according to the script until
July 1993. The station has been off the
air for almost two years at that point, and
the authority to stay silent expires. But
the licensee doesn't try to re-extend that
authority. So, on Dec. 29, 1993, the commission issues ashow cause order giving
the licensee one last opportunity to come
forward and explain why its license
shouldn't be revoked.
What does the licensee do? Well, the
one thing it doesn't do is file a proper
appearance in response to the show cause
order. And, not surprisingly, the administrative law judge promptly terminates the
proceeding, finding against the licensee.
Finally, at the end of February 1994, the
licensee seeks reconsideration of the
judge's ruling. It claims that it has taken
avariety of steps aimed at getting the station back on the air, and it provides a
proposed timetable for doing so. It also
offers a variety of explanations for its
inability, over some two and one-half
years. to get the station up and running
again.
Now bear in mind that the licensee has
had, up to this point, multiple opportunities ( not the least of which was the show
cause proceeding) to explain to the FCC
what's what with its station. And it
appears that the licensee has consistently
declined those opportunities. Still, in
April 1994. the Mass Media Bureau
asked the licensee for information and
documentation establishing its ability to
resume operation— in other words, yet
another chance to make its case.
Separate responses
The licensee pro‘ ides two separate
responses, in April and May. And in June,
it notifies the commission that, lo and
behold, after almost three years of suspended animation, the station is back on
the air. ( Whoops, it went back off the air
briefly in June because of equipment
problems, but then returned to the air in
July 1994.)
And now the bottom line. In April 1995.
the Mass Media Bureau finally concluded that everything with the station is fine.
that no further action will be taken, and
that the station's license is no longer in
jeopardy.
This saga provides anumber of lessons
for all of us.

First, it underscores the importance of
the fact that a broadcast license does
not automatically evaporate just
because the station is off the air. Rather,
the FCC has to jump through anumber
of stringent procedural hoops ( most
notably, a show cause and revocation
proceeding) before the commission can
formally pull the plug. ( The primary
exception to this would be if the station
were off the air at the time its renewal
application were due— in that case, the
station would have to file a renewal,
and the commission could, theoretically. simply deny the renewal because the
station was not operating and was
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unable to demonstrate that it would be
able to return to operation.)
Thus, if you find yourself forced off the
air, don't despair.
Keep '
em informed
Second, this tale demonstrates the
importance of keeping the FCC apprised
of the status of your situation, even if
you're off the air. The rule is that, if
you're going to be off air for more than
30 days, you have to request and obtain
authority to stay silent. That authority is
generally pretty easy to get the first time.
Usually such authority is granted for sixmonth periods, and it is pretty easy to get

continued on page 54
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Early Radio Techniques
continued from page 52

Friday format, as a 15- minute show
called the "Amos ' n' Andy Music Hall"
on CBS, where it had moved in 1948.
Many of the fans were disappointed with
this format, in which they played current
popular records, engaged in short dialogue and interviewed guest entertainers.
But if some fans were disappointed, this
program is noteworthy because it pioneered some new techniques. Conell and
Freeman had reached the point where they
wanted to have more time for personal
pursuits. Sam Pierce, who produced this
series for them, recalled the events fondly.
"They asked me if there was any way
we could do ashow without laughter and

still have it play. Isaid Ididn't think so.
We pretaped five shows with the cast and
played the first one on the air at CBS.
"We received acall from the head of
CBS, Bill Paley, who said 'That's aterrible
show!' It really wasn't aterrible show. He
just missed the audience. So Isaid, ' I'll tell
you what I'll do. If Ican put laughter in the
show that you will buy, will you go for it?'
And he said, ' No! Idon't believe in any of
that trick stuff.' Now this was before there
had been any laughter added to any shows.
Isaid, ' Let's just see what we can do.
Maybe we can get an audience and we'll
see how the show plays.'
"I took the next show and got a marvelous editor. Jack Laddie, who deserves
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cartridge recorder, just asingle player, AND the floppy disks--- and
you will find that you could have bought aDigilink workstation for
$7,995 that gave you ' Live' AND- '
Automation' capabilities!!!
ADigilink workstation stores audio on an internal hard disk and
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Call Arrakis now...
(303) 224-2248
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all the credit for that show as far as
putting laughs in. We spent the whole
night adding laugh tracks that we took
from old Jack Benny shows. We developed a whole new technique of rolling
laughter in an editing room with three
tape machines. We played that on the air
the next night and Mr. Paley called and

brains of the whole thing, and that was
Freeman Gosden. He used to scare me to
death. When Ifirst went to work for
Freeman Gosden, Iwas one of the most
upset guys you'll ever know. We finally
had it out one time and from then on
Freeman and Ibecame close friends and
good friends.

We developed a whole new technique
of rolling laughter in an editing room
with three tape machines.
—Sam Pierce
Producer, Amos ' n' Andy
said, ' Well you got an audience and the
show is now right!' From then on, the
"Amos ' n' Andy" Music Hall never had
an audience."
Tickets please!
That sometimes created aproblem for
Pierce. " A client would call and say,
'Listen, we've got some people coming
out who want to see ashow. Can you get
us tickets?' I'd have to say, ' I'm sorry.
The tickets are all gone for this whole
week. We can't get any. —
Listening now to those broadcasts, it is
easy to detect the canned laughter. But
for better or worse, it ushered in awhole
new approach to broadcast comedy. But
Pierce and his crew took the art of tape
recording even further in an attempt to
minimize the time necessary for Correll
and Gosden to do the program.
"Freeman and Charlie would work one
day aweek on five shows. They would
come in the studio, read the lines with the
cast and tape it. When it came to the
guest part, Iwould read the guest to
Freeman and Charlie. and they would
react as Amos and Andy to the guest.
Then Iwould take portable equipment
and an engineer and go to wherever the
guest was—at astudio shooting apicture,
at his home, wherever they were. We had
guests like Jimmy Stewart and Jack
Benny, so we were not fooling around.
They were top people.
"Then Iwould play Amos and Andy to
them, and they would read back against
my Amos and Andy. Then Iwould go
back and take my voice out of the original tape track and put the boys' voices in
against the star. We developed a system
where it took about one full day's work
to do one 15 minute show, just to get that
inner cut and the laughs in."
False start on TV
The " Amos n Andy Music Hall" survived until 1960. In the interim, an
attempt was made to move the program
to television. Because Correll and
Gosden were white men playing black
roles, the very stars of the program had to
be replaced. By this time, some of the
radio actors on the program were blacks
and they were integrated into the new
series.
The program was not a success. The
entire southern loop of the television network refused to carry it. In addition, the
rising self-consciousness of black
America caused many to resent the
stereotypes represented by " Amos ' n'
Andy." While the program was run in
syndication for several years, it was not
popular and subject to much criticism.
What were Correll and Gosden like
when out of character? Sam Pierce
describes them this way: "You had one
very, very stern serious man who was the

"Freeman was serious, Charlie was a
heavier, lighthearted sort of guy who
knew he had it made— he had all the
great parts. Charlie wasn't as concerned
with life and government or anything
else. Freeman was aserious man in terms
of everything. He took his place in the
world seriously. He was agreat friend of
President Eisenhower's and worked very
hard on the campaign to get Ike elected."
In retrospect, " Amos ' n' Andy" was a
period piece. Its creators pioneered many
techniques now taken for granted.
Broadcasting owes a great debt to the
role they played in maturing radio into a
true entertainmentnitititium.
Author 'çNote: The quotations from
Sain Pierce are from aone-hour recorded
interview made bv the author at the Voice
if America studios on March 24, 1975.
Read Burgan is afree-lance writer and
aformer public radio station manager
who can be reached at 906-296-0652.

Keep FCC
In the Know
continued from page 53

crying out loud, take it seriously. A show
cause proceeding is, in effect, acapital
punishment trial, with the operative presumption being that you, the defendant,
are not entitled to keep your license. This
is your one chance to try to rebut that presumption. If you get ashow cause order,
you should consult with communications
counsel ASAP and be sure to meet any
and all deadlines.
And the fourth lesson here is that,
notwithstanding the first three lessons, it
ain't over ' til it's over. If you really do
want to keep your license, it may make
sense to continue your efforts to resume
operation notwithstanding ongoing setbacks at the FCC. Of course, to take that
approach, you should be sure to have a
good story to tell ( with documentation) to
demonstrate that you really have been a
diligent broadcaster who was the victim
of forces and circumstances beyond your
control.
The bottom line is that, on occasion, a
little guy ( i.e., somebody who doesn't
happen to be Rupert Murdoch) can prevail in cases like this. But still it seems
that it would be alot easier, alot smarter,
and alot less risky, to avoid the problems
in the first place. To do that, we advise.
as always, that you confer with communications counsel.
O

Harry Cole is a principal in the
Washington-based law .
firm (if Bechtel &
Cole, Chartered. He can be reached at
202-833-4190.
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KKAT Signal Fuller, Richer with EQ3
by Jim Mickelson
Program Director, KKAT(FM)
and Chuck Condron
Chief Engineer
Apollo Radio of Salt Lake City
SALT LAKE CITY KKAT is a hot
country FM station in avery competitive
market. We are always searching for
something to give our signal the edge
over the competition. In the past, we have

tried various forms of equalization and
other signal processing to make our signal
richer, fuller and bigger. But we consistently found that more EQ seemed to
make the high end of our signal harder
and gave the low end too much thump.
When we had the opportunity to try out
Night Technology's EQ3, we were abit
skeptical at first. It is, after all, an equalizer. But we were pleasantly surprised to
find that this equalizer provides what Nil

Today the world is

claims: high-definition audio.
Our test was simple. We put the EQ3 in
the analog signal chain right after our onair console and before our Optimod 8200.
Because the frequency bands on this EQ
are broad (around two octaves), they interact with each other, afact that has to be taken into account when making adjustments.
The new manual NTI provides gives thorough guidelines and "getting started"
information, but just a few minutes of

1)4Jj± 1-1.1 j21111-1:1D

literally as clbse as
your telephone, with a
number of low cost telco
services available allowing
wideband audio to be sent
and received, from virtually
anywhere on the globe.

experimenting with the controls gives you
the experience you need to make proper
adjustments. The adjustments we made let
us open up the high end for an airy sound,
and we were able to tighten and enhance
the low end without adding too much
thump. We were so pleased with what the
EQ3 did for our signal that we decided to
keep it.
The specs on the EQ3 are respectable,
with a noise floor below . 031 mV at 1
kHz, and a signal-to-noise ratio of more
than 90 dB. But the main thing is that
NTI seems to have figured out how to add
EQ without adding phase shift or phase
distortion. Compared to other EQs we
have tried, the EQ3 has no audible phase
distortion, even with fairly heavy EQ.
The result is something you have to experience to understand. Instead of just boosting the highs with the air band, you really
open up the high end. The same is true for
low-end performance. And the 2.5 kHz
control can put sizzle on the talent without
making announcers hard to listen to.
The EQ3 comes in atwo rack-unit package with all controls on the front and all
connections in the rear. The inputs and
outputs are accessible via XLR connectors (pin 2 hot), with additional phone
jack outputs as well. Inputs are actively
balanced, and the outputs are unbalanced.
The international voltage adjustment plug
has abuilt-in fuse for AC protection.
The front panel has six bands of adjustment for each of the two channels, plus an
in/out button for each channel. A yellow
LED illuminates when the EQ is in the circuit for each channel. Each frequency band
is adjusted with apair of concentric knobs.
These knobs are connected switches, not
potentiometers, so the adjustments are precise and repeatable. The outer knob clicksteps in 3 dB steps, and the inner knob

Since 1961 Comrex has provided reliable, high- quality
equipment that lets broadcasters

,
ho

• •

take full advantage of these
services. Comrex is committed

Night Technology's E03

to staying atthe leading edge of
technology while providing full
support for all

their products in

the field.
If Vou plan to make use of ISDN,
Ti, Switched 56, dedicated digital
lines or standard dial- up services for
conveying your audio, choose
equipment from.the company with
experience, Comrex.
:113$W is a stocking distributor for all Comrex products
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moves in 0.25 dB steps. So the whole
range of each filter is adjustable in 0.25 dB
steps. Filter center frequencies are sub-bass
(10 Hz), 40 Hz, 160 Hz, 650 Hz, 2.5 kHz
and "air band." The "air band" is ashelving filter with the elbow at about 2.5 kHz.
The EQ3's noise floor is so low that it is
compatible with digital signal chains. It
takes 7V or more to clip the signal, so you
can insert the EQ3 virtually anywhere in the
analog signal chain.
If necessary, we can use the EQ3 as again
block. One of the things we like about it is
that once the response curve has been set to
its final adjustment, you can raise or lower
gain by moving all of the frequency control
knobs on the front panel one or two clicks
up or down. I've tried it in 3dB steps, but it
can be done in 0.25 dB steps as well.
The EQ3 is definitely what we needed. It
gives us afull, rich sound without listener
fatigue. It is agiant achievement in an
unassuming little box.
DOD
For information, contact Bill Raventos
in Utah at 801-375-9288; fax: 801-3759286; or circle Reader Service 126.
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Unity 2000 Wins in
On-air Showdown
by John Alan
Chief Engineer
KTRH(AMFKLOL(FM)
HOUSTON To understand what makes
Cutting Edge's Unity 20001 today's
audio processor of choice, you need to
know something about my background.
Indulge me in ashort trip down memory
lane. As ateenager, asection of the basement in our family home was my repair
shop where Icollected every old radio
and television Icould get my hands on. I
would fiddle and fuddle and often get
zapped in my quest to resurrect old electronic gear. By trial and error Ilearned
how to make those fascinating gizmos
work.
History of tweaking
We had an old Philco tube- type hi-fi
mono. combination phonograph and AM
radio that Icommandeered for my bedroom. FM was still largely unknown. I
would lie in bed at night and scan the
AM dial, listening to as many far-off stations as Icould pick out of the clutter. I
wondered how the sound got from the
station to my Clevite headphones and
why some stations sounded better and
louder than others. Ieven bought a VU
meter from Lafayette Electronics and
hooked it up so Icould see the audio I
was hearing.
Later Ibought a Knight Kit AM transmitter, used its basic design but made it
bigger to get more power output. Ihelped
several pirate broadcasters in the Grand
Rapids area, and they all had to sound
loud and clear.
Ihave probably done as much tweaking
and modifying of different types of audio
processors as any of my in- the- trench
peers. God also blessed me with a good
set of ears and the knowledge to interpret
what Ihear on the radio and how it
relates to the audio processing.
Enter the Unity. About three years ago
there was a rash of new offerings of
audio transmission processors from
established sources and acouple of newcomers. True to form at that time, Iwas
using several different boxes from various manufacturers, all of which had been
modified in some way to do what Iwanted them to do. Ifelt our audio was as
good as anyone else's in the market.
With such an array of knobs, however, I
found myself chasing my tail at times. If
Iwere to die in afiery car crash, the station would be scrambling if something in
the audio chain gave out. With all the
new fancy do- it-all boxes coming out, it
was time to find one that could replace
the majority of our collection.
KLOL is 100 kW at 1,970 feet and our
sister station. KTRH, a50 kW DA2. We
set up a system to test competitors
against one another and our current system, the only true test of what a processor can do. We arranged to have a number of processors, including the Unity
2000. for an on-air showdown.
Since we were happy with the sound of
our station, our objective was to find the
device that could best mimic our proprietary collection, which we felt offered the
best in the elusive loudness- versus-dis-

tortion tradeoff. We set up a series of
empirical listening tests.
One at atime, we eliminated the system
we felt was the weakest. When it was
over, two systems were left—our collection and the Unity 2000.
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A blow against digital
Time to strike a blow against the digital
madness sweeping electronics land like a
deadly airborne virus. In our blind listening

r
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Remote Software comes with every Unity 2000i.
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FEEL BETTER?

For $924*, we have trouble convincing some of you that The CardD SysiemTM IS apowerful digital audio editing
system. There's an easy solution, though. We could raise the price. Or, l‘ou could take advantage of BSW's 30-day
trial offer and find out for yourself! The CardD System- The CardD PlusTw and FastEdd eTM.

Digital Audio Workstation Myths
Exploding the Price Myth

Exploding the Multitrack Myth

Exploding the Complexity Myth

Myth: "Ihave to spend $ 10,000 to get a

Myth: "
Ineed a mu'titrack digital audio workstation

Myth: "
ataital Editing is ccmplicated to learn and

professional

to do voice-overs."

use."

digital

audio

Fact: The CardD System's

workstation."
software

Fact: FastEddie's fialit-screen editor and MIX tool

Fact: Most CardD System users were editing on

let you overlay sounds. You can lay avoice over a

tape before purchasing The CardD System. The

editing you will find at any price. The waveform

music bed, and then lay sound effects or, top of tne

CardD System is easy to install on your IBM-

display gives you sampleaccurate editing. The

voice-over. There is no limit to the number of sounds

compatib'e compute, and the FastEddie editing

CardD System's Card

audio board has

so you can layer in FastEddie. So, even though The

program is very intuitive and easy to learn.

truly outstanding sound quality. You can pay alot

CardD System is called a "2-track" system, it does

FastEddie comes with a Quick Start guide and a

more and get a system that won't do your radio

the production work that used to require amultittack

tutorial, including sample sound files.

production work as well as The CardD System

tape machine.

FastEddleTM

gives you the fastest and easiest cutand- paste

PlusTM

Hundres of CardD Sytems are in radio stations
doing daily production work.

CietrdDpeta:'
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FastEddiè m
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"...unbelievable...this is one piece of gear you should hear for yoursel'."
-Home & Studio Recording. Sept '92

"The fastest cut & paste editing thave ever seen...an ideal replacement for
quarter irch tape editing...time with a razor blade can be slashed by
300°/....affordable digital editing has finally arrived"

"exceptional... The sonic quality from the hardware is supberb rivalling

Paul M. Robbils, Techrical Director

digital equipment many times the price."

Thames Valley Broadcasting pic.

-Audio Media. March '94
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Unity 2000 Wins Broadcast Showdown
continued from page 57
tests with ahost of trained and untrained
ears, two comments emerged about every
digital processor tested. First, the high frequency range sounded fragile, brittle and at
times artificial.
Second, the audio passing through the
digital processors sounded two-dimensional. The Unity is different. All control
circuitry is digital. But the audio signal is
never converted from the analog domain.
This means predictable, repeatable precise digital control of a natural, unadulterated audio path.
Cutting Edge's Frank Foti is working on
atotally digital processor. But he has told
me that he won't release it until it sounds

end, but so far the best digital processor
is no match for the best analog device.
The best digital processor today is

as good as the analog path in the Unity.
Digital certainly has its place. and the
day will come when we are digital end to

_c

ggggg es

emulating what the Unity's audio path
does naturally. In the emulation, audio
goes through an A/D converter, then the
audio is sampled at a rate that is often
much too low and then converted back
to the analog world. The comment Ihear
most about the Unity is its open, threedimensional sound, plus it can get very
loud. Sound is analog from the source to
the analog receptors in your ears.
Analog sound is natural; digital manipulation is artificial.
Some tinkering
"I he Unity does require some tinkering
to get it the way you want it. My advice
is if you're basically happy with the
sound you have but are looking for more,
get aUnity and set it up in an A/B configuration with your present system.
Then match the sound of the Unity to
your system. After that, you can dial in
the improvements you seek, like more
loudness, better highs, astronger bottom
or just amore natural, open sound while
maintaining the positive aspects of your
current setup.
If you're using the Unity from scratch,
simply pick the preprogrammed setup
that most closely matches the sound you

Ihave probably
done as much
tweaking of
different types of
audio processors
as any of my inthe-trench peers.

IMP

RE audio codecs
full compliance with the industry standard
Buy an audio codec from just about anybody
other than RE and you may get more than you
bargained for—hopeless operational procedures,

audio from transmission errors. And when it

non-standard compression protocols and limited

comes to compression and compatibility, our

connectivity.

implementation of ISO/MPEG Layer II has been
thoroughly checked and tested by the IRT in

Then again, you may get less. Less band-

Munich—part of the very team that invented the

width. Fewer compression options. No service.

standard in the first place.

Let's face it. There are alot of products

With several outstanding RE Easy ISDN

out there that promise you the world, yet corrupt
your signal and complicate your life. You simply

packages to choose from, why not give us a

cannot afford non-standard audio codecs. That's

call? For further information, contact RE at

why when the time comes to look at your audio

(216) 871-7617

transmission needs, you'll want to take acloser

Full 20 kHz bandwidth

look at RE.

Choice of six sampling frequencies

RE offers ISO/MPEG Layer ll audio

Outstanding audio quality even at low hit rates

compression, which is the most widely used high-

Simple encoder operation

fidelity audio compression algorithm in the

Auto- configuring decoder for easy set-up
IRT-tested ISO/MPEG Layer II compression

industry. We're the only company in the world

6.722 for full hi- directional communication

that can offer you half sampling frequencies for a

and cue channels

choice of six different sampling rates, and band-

Optional AES/EBU digital audio

re

widths up to afull 20kHz. We're also the company to provide CRC scale factors to protect your
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want, then tweak from there. If the Unity
is at the transmitter, no problem. Remote
software is included free with every
Unity. You can adjust it from your office,
home or even through your laptop connected to acellphone.
Several levels of security are available.
And customer service is available. You
can call and talk to Frank himself. If he
doesn't have the answer, you'll need to
come up with anew question.
AM version
Recently, Cutting Edge has made available the Unity- AM, which is the AM
version of the FM 2000i. The AM
processor incorporates all the features of
the FM box but is tailored for AM broadcast. The Unity- AM has full NRSC preemphasis and filtering. Recently, my sister station in Houston, KTRH, installed a
new DX- 50 and bought a Unity- AM to
max the signal out. Compared to the
multiband processor they were using. the
Unity- AM is louder and cleaner with
fewer processing artifacts. Like the
FM2000i, Unity- AM has the same open
yet loud sound.
Let me tell you what Ihave told everyone who has asked me about the Unity.
The Unity represents the best compromise between loudness and artifacts. If I
could find abetter processor, FM or AM,
Iwould buy it. So far, that hasn't happened.
ODD

For information, contact Danielle
Kreinbrink in Ohio at 216-241-3343; fax:
216-241-4103; or circle Reader Service
162.

A cast of performers.
For more than 20 years, Inovonics has met the everyday
needs of broadcasters the world over with sensible,
top-quality broadcast products at down-to-earth prices.
222
1
2' %•^22

Asymmetrical AM Low-pass Processor

Guarantees U.S. NRSC compliance, or is available in
several versions for international shortwave service.

, .

250

Programmable 5-band Stereo Processor

Gated AGC, 5- band Compression and EQ, split- spectrum
Limiting— all with colorless PWM gain control. Manually
pre-program 4 processing presets, or place entirely
under computer/modem control via RS- 232 bus.
255
•a-

; %. 2:
•

" Spectral Loading" FM Processor

Triband-PWM Stereo Processor for contemporary music
formats. Gated AGC, 3- band Compression and Limiting;
unique " Spectral Loading" feature for a very aggressive
sound.
260

Stereo AGC — Compressor — Limiter ideal for TV- aural
and budget FMs. Split- spectrum dynamic control.

• • • ....Mee" •••••••••., •

715

Multifunction FM/TV Processor

" DAVID" FM Processor / Stereo-Gen.

AGC — Compressor — Limiter, plus clean Digital Synthesis
of the multiplex baseband signal.
Internal RBDS/SCA
combining; amazing performance at low cost!
705 & 706

Digital Synthesis Stereo Generators

Choice of a no- frills, basic Stereo- Gen., or a full featured
unit with metering and remote control.
Both have
patented overshoot compensation and aclean sound.
530

Off-Air FM Modulation Monitor

Tunable Mod-Monitor gives accurate measurement of
total mod., pilot injection, stereo separation, etc. The
peak flasher, metering and alarms may be remoted.
550

The " Sentinel" Monitor Receiver

All- mode radio tunes AMAX- spec C-QUAM ® Stereo,
FM/FMX`- Stereo and all analog and digital RBDS/SCA
subcarriers.
Comprehensive audio diagnostics permit
off-air evaluation, comparison and analysis.
Coming soon: An easy-to- use RBDS Encoder, and aMonitor/Decoder for use with any FM Mod Monitor.

I
n° von ics, Inc.
1305 Fair Ave., Santa Cruz, CA 95060 • TEL: (408)458-0552 • FAX: (408)458-0554
Circle ( 79) On Render Service Card
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USER REPORT

Prism Gives leVZKIR Powerhouse Sound
by Mac Jones
Owner
and Jim Smith
Chief Engineer
WZKB(FM)

. lake=

WALLACE, N.C. Being in the largest
town in a30- mile radius, as well as part
of abusiness hub, we tend to get alot of
traffic and have a relatively large listening audience. Even though our residents
number only about 3,200, our market size
is 120.000.
Recently. we decided that it was time to
pump up our mix of oldies. AC and
Southeast beach music, and to fill out our
signal in fringe areas. Driving out of
Wallace. we noticed that our signal started
to pop. hum and crack ( picket fence, as we
call it) between 33 and 35 miles out. And
by the time we reached Comfort. N.C.,
about 35 miles away, we lost the station.
To fill out our signal in these fringe
areas, to decrease multipath distortion
and to increase our presence on the band,
we decided to invest in some audio processing gear.
We called Cindy Edwards with the
Audio Broadcast Group and told her
what we wanted to do. She responded
with apair of Prisms from Gentner.
In early April we installed the Prisms.
The installation could not have been simpler. We hooked them up, ran acouple of
wires to them and they went to work. The

Mac Jones credits the Prism for
adding mies to his station's signal.
instruction manual says that setup takes
two minutes, and that's not an exaggeration. The step-by-step instructions were
complete and straightforward, with various types of settings we could try l'or the
sound we wanted to achieve.
We had another pair of processors available, so we hooked them up also and

AEV
CELEBRATES AN
UNPRECEDENT
OUTSTANDING
WORLDWIDE

Radio Stations from all coatlosats
enthusiastically praise EXCLUSIVE FM as au
extraordinar ant absolutely exclusive evaill

SUCCESS!

Fxclusive
SK FOR IT
the whole world is asking for it.

AEV
ITALY
Phone
39 + 51
950249
950350
Fax
950201

ELECTRONIC BROADCAST EQUIPMENT I

Circle ( 74) On Reader Service Card

conducted an unscientific comparison.
They made a minor difference in the
sound. But the difference with the Prism
was like night and day. It was so noticeable, we stood in the control room saying, " Idon't believe this." And that was
its performance right out of the box.
before any adjustments.
What's especially handy about the
Prism are its controls. By making meter
readings. you can return to previously set
adjustments if you do not like adjustments you have just made. With a lot of
other systems. that is not possible.
Now our sound is much fuller: it's got
richer bass and better mid ranges. The
highs are absolutely fabulous. Our 3300 W
FM station now has a100 kW killer sound.
Our first test run of the processors
involved driving around in the van, listening to an Elvis Presley song. It sounded
like Mr. Presley was sitting on the dash.
We now have presence on the band that
we did not have before. It is phenomenal.
If you ride around in our listening area
and scan among the three 100 kW power-

house stations that cover our market, we
are right there with them.
This system has enabled us to be louder
without generating a harsh, grating
sound. If you listen to one of our competitors for a few minutes, the sound
grinds on your nerves. They run composite clipping, which no doubt makes them
louder, but the sound is hard to bear. We
are as loud as they are in this market
without running composite clipping.
The Prism is definitely agood investment, and there is no doubt that it will
pay for itself. It has added acouple extra
miles all the way around our signal, so
now the signal is solid all the way out to
the 35mile mark. And it brought 10,000
to 15,000 more listeners to WZKB.
If another station owner or engineer
asked us about checking out the Prism,
we would say not to try it unless you
intend to buy it. If they're going from no
processing to the Prism, like us. then it is
well worth the money.
We knew what we wanted and needed
in aprocessor and the Prism fit the bill. It
is aperfect thing.
oD E
For Winminion, contact Rich Finlinson
in Utah at 800-945-7730; flux: 801-9770087: or circle Reader Service 81.

SPECIAL REPORT

New Optimod Options
is intended for applications where a
SAN LEANDRO, Calif. Orban
single Optimod unit supplies the same
offers both PC remote control softprogram to two or more transmission
ware and anew encoder for its 8200
sites. In noloss ( no data compression)
digital processor.
digital distribution systems, the
Orban's 8200PC software provides
8200/8208 combination provides constations using an 8200 processor with
trol of overmodulation without overfull control of its Optimod-FM proshoot, artifacts or loss of loudness.
cessing from any location. 8200PC
The 8208 accepts either analog or
displays all of the 8200's meters and
AES/EBU digital inputs, with all
processing controls on a computer
encoding accomplished in the digital
screen via modem connections or
domain. The digital input automaticaldirect connections. With 8200PC. staly synchronizes to any sampling rate
tion staff can listen and make changes
from 32 kHz to
to the sound from
48 kHz, and autothe studio, home
With 8200PC,
matic switching
or anywhere else
of pre emphasis
conducive
to
station staff can
and/or deemphamaking critical
sis follows status
listening decimake changes
bits
in
the
sions.
AES/EBU signal.
8200PC is infrom anywhere.
A front- panel
tended for appliswitch selects
cations
where
analog or digital inputs. However, if
one or more Optimods require remote
digital input is selected and no valid
control. Stations with Optimods locatdigital input is present, the 8208 autoed at transmitter sites can make realmatically reverts to analog inputs until
time changes via computer, while
avalid digital signal is restored.
leaving Optimod-FM 8200 at the
Other 8208 features include front transmitter. 8200PC's backup feature
panel LED metering for composite
enables multiple Optimods to share
output level, pilot level, left and right
either individual processing presets or
input levels and output levels; rearan entire catalog of settings ( processpanel DIP switches to select pre ing, automation, I/O, calibration and
emphasis type and usage: and opto remote interface).
This software is designed to he easy - isolated remote control of input
selection, deemphasis on/off and type.
to- use for anyone with abasic knowlmode selection, and mono signal to
edge of Microsoft Windows and
left or right channel only.
Optimod-FM 8200. It includes conKey specifications include a signaltrols to modify presets and to do most
to-noise ratio better than 90 dB, sepaanything else that can be done from
ration greater than 70 dB, total system
the 8200's front panel controls.
distortion less than 0.005 percent THD
8200PC also maintains the passcode
and crosstalk less than - 85 dB.
security of the 82(X), offering the user
c3C:10
only those features that his or her
For more information, contact the
passcode is authorized for.
company in California at 510-351The 8208 is a remote, standalone
stereo encoder that accepts digital - 3500; fax: 510-351-0500; or circle
Reader Service 171.
domain STL signals from the 8200. It

Di*
Some People Thin
That Radio Productio
People Are Too Demandi
NOT

TASCAM. Radio and broadcast production demands durable equipment t

performs unrelentlessly twenty-four hours aday. That's why you'll find TASCAM equipment in practi
every production facility in the country. And that goes for the TASCAM DA88 modular digital multitrac
well. It offers you incredible flexibility and aquicker production alternative to elaborate workstations, yet it
less than accod cart machine. Bottom line is you get the benefits of digital and the ease of use of analog.

N
omatter how you look at it, the DA88 is the smartest way to ease into digital production and it's the
essential complement to any digital audio workstation. It gives you one hour and forty-eight minutes of
crisp digital audio (
8tracks) on alow cost standard Hi8 video tape. Better yet. It works just like any
Cher TASCAM deck — no learning curve. That means hassle free, quick production, especially
on those smaller projects with crazy deadlines.

S
aif you're ademanding broadcast

.ü.lee,•1;,,) DA- 88

production person, dernand the best
value in digital multitrack —
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emphasis curve.
Other features include proprietary lowpass filter overshoot compensation and
internal RDS combining. The David II
is also equipped with an adjustable composite processor, which is placed ahead
on/off, " one and zeroes - method that
of the 19 kHz stereo pilot injection point
eliminates FETs. VCAs or other impleto eliminate any possibility of clipping
mentations of the classic analog gain
the pilot.
cell that can be critical in design and
The design objective of the David11 is
often require trimming to reduce distorto answer the need for an easy- toinstall,
tion and control feedthrough.
easy- touse FM processor/generator for
Moreover. feedforward processing
a wide variety of broadcasting situayields a gentle transition into comprestions. Of course, no product of this class
sion and limiting, rather than the abrupt
compression or limiting threshold corn - can pretend to furnish the sound- shaping

David-II Pumps Sound without Fatigue
David Upgrade Strikes a Compromise Between
'Aural Brutality' and Long- Term Listenability
SANTA CRUZ, Calif. A few years
ago, lnovonics introduced a simple,
inexpensive FM stereo processor/generator to meet the needs of budget minded broadcasters. The product was
nicknamed Da\ id ( as in David and
Goliath). though the intention was never to suggest head-on competition with
the much more complex FM air- chain
products in common use. Despite its
modest intentions. David has enjo\ cd

widespread acceptance.
Recently. Inovonics introduced the
David- II. This new unit features a
redesigned processing section that aims
both to satisfy broadcasters who insist
on taking radio proces,ing to the thresh-

•

0

0

f

Q

David-11 uses feedforward PVVM, a technique lnovonics introduced to the industry.

LMA/DUOPOLY
CONTOUR MAPS
The DATAWORLD LMA/DUOPOLY
Market Survey Contour maps
present aprecise electronic
verification of overlapping and
intersecting contours.
AM 5mV/m and FM 3.16 mV/m
City Grade contours are shown in
full color, including transmitter site
indicator. The map is supported
with aprintout showing all of the
stations which appear on the map.
Daily updating of DATAWORLD'S
AM and FM databases protects
against errors and omissions.
OTHER MAP OPTIONS
• SHADOWING ( TERRAIN
SHIELDING)
• CONTOUR COVERAGE
• POPULATION DENSITY
• ZIP CODE BOUNDARIES
• RECEIVED SIGNAL LEVEL
• SPECIAL REQUIREMENTS

1990 CENSUS
WHO ARE YOUR
LISTENERS?
1990 BUREAU OF CENSUS
POPULATION COUNTING
• Comprehensive Ethnic and
Demographic Data
• Ethnic/Demographic Data
Available for Each Zip Code
Within Coverage Area
e

Age Analysis Reflected in Ethnic
Breakout

• Resolution Increased to Block
Level
• Percent of County Coverage
Shown
ETHNIC PIE-CHART
DISPLAY
• Projects Ethnic Population in
Multi-Color Pie Chart Form

datawofàfil"
800-368-5754 FAX: 301-656-5341
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old of aural brutality. and to deliver a
signal with long terni listenability.
Processing in the Da\ id makes 1.1Se of
feedforward pulse width modulation
(PWM). atechnique initiated into broadcast audio processing system by
Inovonics more than adozen years ago.
Feedforward PWM, though by no means
a digital processing system. is still an

mon to more traditional feedback gain
control circuits. Feedforward PWM permits considerably more d) mimic range
control before processing artifacts
become audible.
David- II processing furnishes slow,
gain- riding AGC, as well as split hand
compression and limiting that conforms
to either the 50- or 75- microsecond pre -

versatility afforded by acomplex multi band processor. Nevertheless, when cost
and simplicity are key, the category of
products represented by the David- II
deserve careful consideration.
LI O

For inffirmation, contact Jim Wood in
California at 408-458-0552; .fax: 408458-0554; or circle Reader Service 78.

SPECIAL REPORT

Air Chain Adds Listeners to KALW
SAN FRANCISCO When Aphex Systems began hearing
reports of added fringe coverage by users of its Digicoder
stereo generator, the company held off promoting this important benefit for more than two years. Only after FM stations
around the world corroborated the reduction in multipath and
the additional fringe coverage did Aphex begin to go public
with these benefits.
The story of how WDRE(FM) in Long Island, N.Y., added
coverage of a million more people in New York City and
Long Island, as well as a six- figure increase in ad sales
directly attributable to new coverage, has been publicized in
recent months.
KALW(FM) in San Francisco provides another dramatic
case history, along with a unique way of proving that
"something's really happening out there." Last year.
KALW installed the Aphex Air Chain, consisting of the
Model 720 Dominator II peak limiter, the Model 320
Compellor leveller/compressor, and the Model 400
Digicoder stereo generator. KALW is apublic station, supported by listener contributions. KALW Chief Engineer
Dave Evans compared the number of listener subscriptions
from well- established fringe areas before and after
installing the Aphex Air Chain:
CITY

DISTANCE

Palo Alto

30 miles

"We have done nothing else technically to al fect either the
sound or signal of the station. As a matter of fact, Ilive in
an FM null and now can hear the station even on low-quality radios without external antennas."
How does the Aphex Air Chain sound? Jacob, with abackground as acoustics consultant and recording studio owner,
says. "I've never heard as obvious an on- air difference as

fic INCREASE
9.5q

Orinda

18 miles

9.3(7(

San Ramon

28 miles

14.2e4

Cupertino

43 miles

8.0c4

Los Altos

34 miles

4.3c,

The Air Chain, with the Digicoder,
makes a substantial onair difference.

with the Digicoder. A/B comparison with other stations
makes the Aphex difference really noticeable, especially
Mtn. View
36 miles
I
2.54
when we use KALW as areference level. Iam not confusing
Redwood City
24 miles
distortion and excessive compression with loudness. You can
Sunnyvale
37 miles
37.5';
listen to KALW and KKSF (another San Francisco Aphexequipped station) for longer time spans at higher real levels
Evans notes that this is an average of 13.1 percent increase
than to the competition without ear fatigue or irritation. That
translates to higher average quarter hour and cumes."
of subscribers in these selected fringe city zip codes.
O DD
KALW General Manager Jerry Jacob confirms the results. "I
For further information, contact Brad Lunde in Califarnia
was aware of a very high number of subscribers on the
at 81 .
8-767-2929; •fax: 818-767-2641; or circle Reader
improvement in our signal. We had made no transmitter. antenService 98.
na or power changes. We did not even change the tower lights.

THE StereoMaxx 3- PACK
MARKET WINNING SOUND.
SOUND BETTER AND LOUDER WITH A REAL IDENTITY
WITHOUT SPENDING BIG MONEY FOR BIG NAME PROCESSORS.
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The StereoMaxx:
Spatial Image Enlargement.

SETTI
NG

The FM ModMinder:
Absolute Max Modulation.

When everyone in town is processed to the hilt, what can

Digital technology and the FCC approved measurement

you do to win the sound battle? The answer is StereoMaxx.

method utilized in the FM ModMinder enable your station

It makes your station sounds bigger, not just louder, by

to operate at absolute maximum legal modulation. If your

enhancing and enlarging your station's stereo image,

competition is not FM ModMinder equipped, your station

making it wider and deeper beyond the boundaries of the

will have them beat. Guaranteed. Easy dial- up access

speakers. No matter what type of radio your liste iers tune,

software included so you can perform

StereoMaxx will make your station sparkle with energy

functions by remote control from your office based PC (or

and excitement. While your competition will sound flat,

from anywhere else in the world), giving you peace of

dull and lifeless by comparison. And when you use it with

mind every day.

a host of test

our Composite Processor and the FM ModMinder, you get
to be the most identifiable station in your market.
Guaranteed.

The Composite Processor:
6dB More Loudness.
U.S. Patent 4,441,199.

Here's The 3- Pack Deal:
Buy The StereoMaxx & ModMinder.
Get a Free Composite Processor.
We give you afree CP-803 Composite Processor when
you buy the StereoMaxx and the FM ModMinder together
(you save $ 1,495). Or, if you don't need all three, your MSI

Add up to 6dB more loudness, without ringing or

dealer will surely give you agreat deal on any one or two

overshoot, giving you the maximum modulation the law

of them. And if you re running duopoly, here's an

allows. Installed at your transmitter site, working with the

opportunity to get the MSI processors you need on agreat

StereoMaxx or any other existing processor, the CP-803 will

deal for all your stations. Act now, because this is alimited

make your air chain the loudest in town. This patented clever

time offer.

processor deals with the composite signal out of the stereo

Sound Better And Louder
With A Real Identity.

generator, avoiding many conventional audio problems
associated with other (even some famous) processors.

Don't Pay Big Money
For Big Name Processors.

Call your MSI dealer or
call toll free (800) 826-2603
to receive full information and
to discuss ycur requirement.

Big name processors come in two basic versions: The
economy model that does very little and the expensive
models that do too much. Either way, your station may be
stuck with the same sound as your competition. Big money
for big name processors does not necessarily mean market
winning sound.

modulation sciences, inc.
12A WORLD'S FAIR DRIVE SOMERSET NJ 08873
TEL. (908) 302-3090 FAK. (908) 302-0206
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New DP-100 Is True Digital Processor
TEMPE, Ariz. CRL Systems has
added the DP- I00 to its line of FM audio
processors. The DP- 100 is a true digital
processing system. It includes a digital
stereo generator, gated AGC, five- band
compressor and three-band limiter. Also
included is CRL's stereo sound enhancement feature and an improved digital version of the company's patented dynafex
noise reduction system.
The DP- 100 does not emulate an analog processor. Using 32 bit floating
point processors, the DP-100 reaches a
high degree of processing flexibility
and power. Software configurations
and expansion capabilities for split- site

I

FYOU'RE IN RADIO...
HERE'S YOUR

OPPORTUNITY TO TELL
YOUR STORY TO EVERY
MAJOR MARKETING,

BE A PART OF

ADVERTISING AND AGENCY
EXECUTIVE IN AMERICA.

T

his special section will illustrate the incredible radio story, how
for 75 years, Americas first mass medium helped shape and
mirror American life and history. How radio made most of the
products and services we know today household brands.
This special radio section will illustrate each of radio's decades, its
impact on America and the world. We'll take an in-depth look at the
people, the music, the entertainment, the news, the research and
radios critical role in the marketing mix. We'll detail how radio works
for American marketers yesterday, today and explore how it will work
well into the 21st Century.
THE

OPPORTUNITY:

fyou're aradio network, representative, group owner, advertising
or promotion agency, research company, syndicator or have any
I
involvement in radio...this special 75th Anniversary section will be
the most comprehensive vehicle you could ever have to deliver your
message to virtually every major advertiser and agency in America.
THE CIRCULATION:
his story is so important to American marketers there will be one
of the biggest bonus distributions in Adweek history In addition
T
to the Adweek / Mediaweek / Brandweek circulation of 91,000
there will be aSpecial Bonus distribution of 15,000 to:

Anniversary

*NAB Radio '95 Convention (Sept. 1995)

and RDS/subcarrier generation are
included.
The processor boasts an 18- bit, or
optional 20- bit, A/D converter with a
dynamic range of 107 dB A- weighted
(20- bit, 110 dB dynamic range) and
eight-times oversampling D/A converters
with 108 dB signal-to-noise ratio. The
DP- 100 comes standard with asynchronous sample rate
AES/EBU input
A touchscreen
and output, and
is the focus of
XLR-wired conthe DP- 100's
nector and optical
front panel.
interface. Analog
and
AES/EBU
sources are mixable and routable digitally with the DP100. All input/output ports can be individually assigned and routed for added
flexibility. The DP-100 also offers manual or automatic tracking of analog input
controls for calibration.
The DP- 100 includes remote control
inputs and outputs and serial ports. Using
your computer with DP- 100's PC software
gives the user complete remote control of
his or her processing. Enhanced menu
screens make the unit's Windows- based
PC software easy to use and understand.
Complete 100 percent digital architecture makes expansion simple. Two additional I/O slots are provided and three
DSP multiprocessor cards can be added.
Also, future upgrades will be easy from
any PC with CRL's Windows-based software.
The focus of the front panel of this
processor is alarge touchscreen LCD display with an array of graphical menus.
The user simply touches the screen for
the desired fine-tuning function.
The DP- 100 offers complete configurable security protection. Eight different
passwords can be customized to the
user's skill level or ability. Each password can be designed to be view only, or
any combination of view and write privileges. These passwords can also define
which menu operation the user can
access. The processor offers either afast
basic menu or acomprehensive advanced
menu option.
ODD

For more information, contact Valerie
Hummer in Arizona at 800-535-7648;
fax: 602-438-8227; or circle Reader
Service 20.

*The Association Of National Advertisers (ANA)
Annual Convention (Oct.1995)
*AAAA (American Association Of
Advertising Agencies) Media Conference ( Feb.1996)
Ad Club Of NY-Radio 75th Birthday Luncheon (Nov. 2, 1995)
If you've been part of the radio story or are involved with radio
this is an opportunity you can't afford to miss.

MAGAZINES
PRESENT

Mail or fax
your current label
and new address

THE

(with effective date) to:

FOR MORE DETAILS AND ADVERTISING INFORMATION CALL:
Robin Haas
Steve Crane
Ami Brophy

(NY)
212-536-6532
(Chicago) 312-464-8530
(LA)
213-525-2276

ISSUE DATE: SEPT. 4TH, 1995

Don't leave us behind!

SPECIAL
RADIO
75 TH
ANNIVERSARY
COMMEMORATIVE .

SECTION

Circulation, RW,
PO Box 1214
Falls Church, VA
22041
or

FAX 703-998-2966.
Address changes
will be processed
within four weeks of receipt.
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KLARK TEKNIK
Version 2.0 Software ir DN3600A Provides
More Intuitive Control, Faster Memory Access
BUCHANAN, Mich. Klark Teknik
has introduced the ON3600A programmable, digitally- controlled graphic
equalizer with Version 2.0 software.
The DN3600A, introduced last year as
the DN3600, now features a brighter
screen display that is easier to view
under a variety of lighting conditions.
Owners of the original DN3600 equalizers can have their units upgraded to the
"A - version for areasonable charge. The
new software is being issued as a free
upgrade for owners of existing DN3600
equalizers.
Version 2.0 software is a complete
rethink of the operation of the DN3600.
with improved and expanded facilities.
easier and more intuitive control, faster
memory access and a greater degree of
legible information presented to the
user.
The most obvious change relative to
previous software versions is the additional information displayed at the top of
the screen, including numerical frequency and level display of the selected fader,
name of last recalled memory. Q mode
and channel selected.
The equalizer faders, as well as the
low -/ high-pass filters, now can be
adjusted in the curve display; the display

I
I

For infOrmation.. contact U.S. distributor Mark IV Pro Audio Group in
Michigan at 6/6-6954750: fax: 616695-0470; or circle Reader Service
129.
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Red 7 Combination Mirrophone Preamp and
Dynamics Processor Used for Voiceavers,
Recording Studio and Concert Sound
includes the mie pre, aVU type meter
that shows level after the chosen
input, or that may be switched to indicate gain reduction being applied by
the compressor. To the right of the VU
meter is the line input stage and the
output fader.
The lower half of the panel contains
the controls for the compressor on the

—July 12—
Live-Assist, Automation
Equipment ktnd Software

—September 6—
Monitors, Headphones
& PA Equipment

• • ••••

.....

—October 4—
STL, Telco, Remote & ISDN
—November 1—
FM Transmission & RDS

—

changes in real time. Also, the display
mode now can be inverted so that the
graphic image is either blue on white or
white on blue.
Additionally, when the DN3600A is
interfaced to a Klark Teknik DN60 realtime analyzer. auto EQ to auser curve is
now possible. Instead of replaying the
fader positions with the curve dictated
by the DN60, auto EQ now adds the
DN60 data to the fader positions.
The user can recall a preferred curve
from memory and do an auto EQ function to combine it with the calculated
room correction.

Upcoming
Buyers Guide Features

—August 9—
Consoles, Furniture
& Studio Components

MIMI ti

FOCUSRITE

BOURNE END, England
The
new Focusrite Red 7 is a combined
microphone preamp and dynamics
processor for use with voices or
instruments, from microphone to storage or transmission.
The Red 7 is the result of years of
development and refining and uses a
high-performance Lundahl trans-

Radio World

TECHNOLOGY UPDATES

Quantum FM
Ar'e
Solid

Solid
Reliability

u.

•

s

•

QE!

.

I

Pnoven reliakAity
Maintenan:e-free FET
technology.
Self-contaimec modules with
own power sLpply regulator
Compact sze reduces ship-

ping costs, al'ows affordable air shipment
Power levels between 300 Watts and 6 kW
Modular design offers ouy-only-what-you-need affordability
and conveiience
For the same price you pay for a tube transmitter, you can now hove
a superior solid state FM transmitter with high- power, advanced
technology exciter and cableless combiner. The modular design of
QEI's QUANTUM- Series FM transmitters offers the advantage of
buying only the amount of. power you need...and means that you
can upgrade tc higher power levels whenever you're ready.
former at the input to provide correct
matching for microphones over awide
range of impedance.
The dynamics section is based on
the proprietary Focusrite discrete
VCA, which is externally controlled
by off-line VCAs providing compression and de-esser/exciter functions.
This approach provides two dynamics
functions with completely independent control with only one VCA in the
signal path, resulting in low noise and
very low distortion.
The upper half of the control panel

left-hand side and the de-esser and
excitation functions on the right.
Lastly, there is a high-pass filter to
remove any unwanted rumble and
low- frequency noise.
Red 7can be used in various applications, including voiceovers, workstation overdubs, and recording studio
and concert sound.
For information on Focu.vrite, am tact Group One. U.S. distributor, in
New York state at 516-249-1399; fax:
516-753-1020; or circle Reader
Service 157.

QUANTUM from QEI-the people who have been designing and building solid state -ransmitters longer than anyone else in the industry.
You ieed to know more! Call Jeff Detweiler today toll free
(8001 334-9154.
QEI Corporation

Tel ( 800) 334-9154

One Airport Drive • F.O. Box 805

Fax ( 609) 629-1751

Williamstown, N108094
24- Hour Service % Hine
(609) 728-2020

Grcle ( 211) On Reader Service Card
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Lexicon 3001 Features
LARC Remote Controller, Extensive Analog
And Digital Interfacing
VVALTHAM, Mass. The new Lexicon
Model 300L is acompact, versatile and
powerful reverb/effects unit particularly
suited to radio production work. A true
stereo device, the unit offers anumber of
features, and the well-known Lexicon
sound, at an affordable price.
Based on the Model 300, the 300L
offers the additional functionality of
Lexicon's familiar LARC remote controller, allowing effects to be selected and
adjusted from the mixing console.
Offering extensive analog and digital
interfacing—particularly valuable as stations gradually convert to digital audio —

the 300L features a multimachine architecture similar to that of the Model 480L
in acompact, rack- mountable package.
Both single- and split-machine setups are
available on the Model 300L, the former
running two Lexicon DSP engines in a
unified stereo configuration, while split
setups offer dual mono and cascade configurations.
Single- machine algorithms available
include reverb, ambience, stereo pitch
shift and stereo adjust/delay, while the
split configurations offer chambler, dual
delay/flange, compression and mono shift.
The Model 300L offers a range of

timecode- and MIDI- based facilities,
including a 50- cue event list and the

Loo ing for the ultimate affordable digital STL solution?

ability to automate parameter changes
and glides, making the 300L particularly
useful for post production applications.
The 300L also features Lexicon's
Dynamic MIDI for greater control within aMIDI setup.
The Model 300L's ROM-based software
can be upgraded in minutes by inserting
new chips.
For information, contact Will Eggleston
in Massachusetts at 617-736-0300; fax:
617-891-0340; or circle Reader Service
204.
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HEN

Moseley iniroducécithe DSP 6000 in

1992 it was immediately acclaimed by the

broadcast industry as THE digital STL

solution. Here's why. The DSP 6000 virtually eliminates the problems associated with conventional
analog transmission such as noise due to signal
fades, birdies from intermod interference, and lack
of spectrum for multipie audio feeds to LIVIA and
Duopoly transmitter sites. Almost three years later,
the DSP 6000 is the de- facto industry standard for
sonic clarity and reliability with sales approaching
2,000 installations worldwide. But you probably
already knew all of that stuff, right?
What you may not have known, is that the DSP
6000 also works in conjunction with your existing
Moseley analog composite STLs1 If you've invested in
aMoseley PCL 505/C, 600, 606, 606/C or 6000, afew
simple modifications convert your entire system to

Moseley

digital! And it won't cost apot of gold (just under

V

bucks, we'll make the modifications and do the setup

Moseley Associates Inc.
111 Castilian Drive
Santa Barbara, CA 93117
Voice ( 805) 968-9621
Fax ( 805) 685-9638

for you.

$6,000). Call us for modification instructions, or better yet, ship us your STL and for a mere hundred

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

Circle ( 35) On Reader Service Card

iVlicroCon Backs
FM FlexiMod with
30-day Money- back
Guarantee
BROADVIEW HEIGHTS, Ohio
MicroCon Systems guarantees that its
new FM FlexiMod audio processor will
improve the sound of any FM station, or
the company will give the user his or her
money back in 30 days.
The processing engine of the FM
FlexiMod has been designed using new
computer models of human hearing perception and fine-tuned under on- air
conditions. The heart of the unit is the
company's proprietary Turbo C- Limiter
circuit topology, which combines the
attributes of afast, clean limiter with an
effective, low-distortion clipper.
The C-Limiter module is more than a
gain controller; it also provides asubtle
signal enhancement by introducing a
low- frequency time alignment to
improve bass by clarifying the low frequencies. It also adds subtle high- frequency harmonics to the stereo baseband
to replace those lost through multigeneration audio dubs.
The FM FlexiMod also contains
MicroCon's Pilot-Lok circuitry, which
keeps the pilot pristine for maximum
stereo separation. Harmonics created by
the unit are down more than 25 dB at 19
kHz,.
A fully isolated test output is provided
on the front panel. This port can be used
for scope monitoring of the composite
signal, or an FM demodulator can be fed
for critical composite monitoring.
Installation and setup of the FM
FlexiMod usually takes less than 15 minutes. After inserting it into a composite
chain, the user advances the drive control for approximately 1.5 to 2 dB of
processor activity, then adjusts the 10turn modulation control for normal modulation.
For information, contact Jim Somich in
Ohio at 216-546-0967, or circle Reader
Service 209.
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SYMETRIX
Symetrix Broadcast Delay
Lets Host Dump Obscenity
Without Dreaded Dead Air
LYNNIMOOD, Wash. The new
Symetrix 610 stereo broadcast audio
delay brings new features to talk radio.
Selectable modes of operation give the
host the choice of dumping all 7.5 seconds or only 3.75 seconds, half of total
memory, when activating the Dump button. The host of a fast- paced show can
CIEI

delete an obscenity and go right to the
next caller without stalling or going to a
commercial break because he consumed
all the delay time.

1
1111111«, 111111..111,
New Digital Stereo Generator
From OEI Boasts AES/EBU
Audio Input and CD-Quality Audio

WILUANISTOWN, N.J. With the
introduction of the 710 digital stereo
generator, QEI Corp. offered acompletely digital stereo generator. Earlier
this year, QEI was awarded acontract
to design and manufacture adigital
stereo generator with AES/EBU input
for use throughout the Swedish
Teracom's facilities. This redesign of
the 710 has led to the development of
the U.S. version of the 710A digital
stereo generator.
The 710A boasts the addition of an
AES/EBU digital audio input along
with increased apparent loudness,
long-term stability and CD- quality
audio performance. This unit offers
noise measurements of -90 dB, distortion less than 0.008 percent and separation better than 75 dB.
Behind these specifications is atrue
numeric digital processing system.
From the 64-times oversampled FIR
(finite impulse response) filters to proprietary second-generation firmware
and 18-bit D/A converter, the 710A
generates and controls the signal

entirely in the digital domain.
The front panel offers recessed input
and output level contro's, stereo/
mono switching, pilot and pre-emphat.is on/off and composite autput test
ample. LED bar graphs provide
instantaneous display of ne left and
right channel input level and output.
In addition to the audio level metering is aseparate audio loss indicator.
The output metering is selected by
means of acomposite/main/subchannel switch. Unique to the 710A's rear
panel is the AES/EBU digital audio
input, which allows direct connection to the Cat- Links D- Max
AES/EBU digital audio input, analog
left/right audio input, power switch
and remote control connections for
stereo/mono selection, mono left or
mono right channel mode and aconnection for stereo or mono default on
power up.
For information, centact Jeff
Detweiler in New Jersey at 800-3349154; fax: 609-629-175.'; or circle
Reader Service 3.

The WizardTM

Who needs the
Dividend
Composite Filter?

has gone

STEREO!
The new L
IlinITAL FMSA-1
unmatched stereo
monitoring capabilities...

Has subcarriers for RBDS, data
services, or other applications,

every
E0 MONITOR

I:1

THE
WIZARD
FM MORAL MAO ANALYZER

Superlative stereo performance. Linear- phase filters
that reveal the true performance of your audio
processing. The stability of digital stereo demodulation.
The sophisticated graphical presentation of The Wizard.
And—with the RS- 232 port—operation on site or off.
Contact Belar today for more details on whar. should
be your next modulation monitor.
ELECTRONICS LABORATORY, INC.

119 LANCASTER AVENUE • P.O BOX 76 • DEVON, PA 19333-0076 USA
[610] 687-5550 • FAX [610] 687-2686
Call, write or FAX for more information on 88lar AM, FM, Stereo, SCA, and IV mentors

especially when those subcarriers
generate revenue
Uses amicrowave ST!.
Includes composite clipping in

1111 I
FE
.IELJUR
cerTA, srER

g.ves The Wizard System

BELAR

The 610 provides four rates of catch-up
dynamic range. The 610 uses a Motorola
to match the pace and program content of
DS056002DSP chip; frequency response
the show. The user chooses between
tracks within 1dB from 20 Hz to 14 kHz.
music-quality audio or extra-fast buildup
The stereo balanced bridging inputs
of delay time. The operation of the delay
accommodate up to +24 dBu input levels.
system no longer has to dictate the pace
The outputs drive 600-ohm loads up to
of the show.
+24 dBu. Inputs and outputs connect
The 610's new Cough feature allows the
through XLR connectors; pin 2 is high.
host to cough, sneeze or swear back at a All control and status functions remote
caller without subjecting listeners to dead
through afemale DB-25 connector.
air. A relay bypass circuit removes the 610
For information, contact Walt Lowery
from the audio chain when it is not in use.
in Washington state at 206-787-3222;
Eighteen-bit Delta Sigma AID and D/A fax: 206-787-3211; or circle Reader
converters provide greater than 90 dB of
Service 219.

FM station
that

their processing
Wants to regain lost modulation
•
Seeks to reduce multipath
•
• related distortion

The Dividend Composite Filter reduces noise often
generated by audio process ng and STLs in the
upper composite spectrum from 53kHz to 99kHz.
Now you can protect your subcarrier signals, regain
lost modulation, reduce multipath related distortion,
and maintain signal integrity for only $ 1195.

the dividend

elf

composite filter
CUTTINGEDGE

2101 SUPERIOR AVENUE, CLEVELAND, OHIO 44114 • TEL: ( 216) 241-3343 • FAX: ( 216) 241-4103
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Products & Services Showcase
For more information on the products shown below, circle the appropriate Reader Service No. ( s)
on the enclosed Subscription/Reader Service card or contact the advertiser directly.

Three's Company, Not aCrowd
with RDL Rack-Ups 1' !

TELESCOPING MAST
for last and easy deployment
of lightweight antennas
•Manually deployed with
quick lock/release collars in
one minute or less
•25* extended height
•6 retracted height
•20 lb top load capacity
•Rigid azimuth locking
•Over 50 mph wind speed capacity
•Free standing
•Universal vehicle mounting
stand included
•Portable - 20 lbs.
•High strength anodized
aluminum construction
•Ideal for lightweight antennas
•Designed and built by the leading
manufacturer of pneumatic
telescoping masts.

Compact tools to make your job
easier. Three of these IHF-Pro
Interfaces ... audio or video DAs
Mic Prepamps ... Line Amps ...
Audio Meters ... and/or Video
Attenuators fit in one rack space! All
feature advanced circuitry and great
specs ... plus reliability that's backed by aTHREE YEAR Warranty! There are 9
RACK-UP'm audio and video tools from RDL'. Call us today at 800
281-2683 or 805 684-5415 for your free catalog to see which ones
you need to solve your problems!

ROL
WILL BURT

Radio Design Labs

READER SERVICE NO. 64

Call

Airborne Pattern Studies

The CircuitWerkes DTMF-16
TouchTone Decoder

For Rigid Line
& Components

Can Solve Market Coverage Mysteries!
El FM and TV Channels 2-69
121 Simultaneous H&V Measurements
El Azimuth and Elevation Patterns

El
E
El

Facing a " right now" emergency? Planning a
new installation? Upgrading your facility?
Whatever the need, MYAT is the solution.
MYAT products are quality- built for maximum performance and long life. And we take

All- Digital Data Acquisition & Processing
Pre- and Post-flight Calibration
60dB range, 0.25dB accuracy, 0.02dB
resolution, 20000 sample-pairs typical
Report available within 24 hours of flight
Animated elevation display on your PC
FAA-Certified Bell 206B3 Helicopters
equipped with Differential GPS

Inexpensive & Convenient Control

delivery commitments seriously.

Call your favorite RF distributor or MYAT

1-• Decodes all 16 DTMF tones.

direct at 201-767-5380, or fax 201-767-4147

e Bridging input & high current
optoisolated outputs.

for our complete catalog and reference guide.

▪ Jumper selectable beep-tone
acknowledges commands.
Momentary or Interlocked
Latching output modes.

AIL

A State-of-the-Science TM service
Ask your consultant and ask for us

e New, two tone decoder&
anti-falsing filter improve
reliability & versatility.
e

380 Chestnut St

Air System Technologies

dial- up remote control.

nnnnrinn

Norwood, NJ

FAA-Certified aircraft based also in

0

Chicago • Denver • Miami • Pittsburgh

7

6

4

READER SERVICE NO. 114

Combine with an AC-2autocouple rfor an economicai

P.O. Box 425

Dallas, TExas (214) 402-9660

Cw

8

•
Li

READER SERVICE NO. 178

THE FINEST STUDIO SYSTEMS IN THE BROADCAST BUSINESS
Audio Broadcast Group Inc.
Studio Furniture & Prewired Systems
Your studio environment specialists
for the last 35 years.
We Are The Industry Standard.

I-,

I-,

Li

LIU

The DTMF-16 is perfect for
interfacing networks to your
automation, controlling remote
satellite receivers, repeaters, etc.
With alist price of only $ 199,
the compact, light & rugged
1)TM I' - 16 can be put almost
anywhere to provide the remote
controls that you need. For
more info, contact your favorite
broadcast supplier or call us.

CircuitWerkes
6212 SW 8th Place
Gainesville, Florida 32607
(904) 331-5999 / Fax 331-6999

READER SERVICE NO. 90

•
Attention
Advertisers!
Reach 20,000 + broadcasting
professionals! RADIO WORLD's
Product Showcase provides a
perfect medium for test marketing
your products and services. It's
an efficient, effective and
affordable advertising option!
For more information, including

For additional information on how we can serve you, please call today.
SOUTHEASTERN SALES OFFICE
200 Fareway Dove, Suite 2
Smithfield. North Carolina 27577
Phone: 800-369-7623
Fax: 919-934-8120

Lab,

In Europe call (31) 20-6238 983 Fax (31) 20-6225 287

READER SERVICE NO. 27

ll

Ralik)

P.O. Box 1286 • Carpinteria, CA 93014

P0 Boa 900
Orrville. Ohio 44667-0900
Phone 216-682-7015
FAX 216-684-1190

MAIN SALES OFFICE

2342 S. Division Avenue
Grand Rapids, Michigan 49507
Phone: 800-999-9281
Fax: 616-452-1652

WESTERN SALES OFFICE
P 0 Box 1638
Palmdale. California 93550
Phone: 800-858-9008
Fax: 805-273-3321

sales representative at

For 35 years

AUDIO

broadcast group inc.
READER SERVICE NO. 158

rates and deadlines, fax your

1-703 -998 -2966
or call

1-800-336-3045
•

•
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EVENTIDE

WARD-BECK

LITTLE FERRY, N.J. To create verion 2.0 of the DSP4000 UltraHarmonizer Effects Processor's software operating system, Eventide
teamed up with engineer and sound
designer Jay Rose.
With the version 2.0 software, programs load 30 percent faster, and internal processing speed is increased. The
patch editor function, with which users
can create new effects, has been modified extensively to make it easier to use.
Version 2.0 software also adds 40 new
patchable modules—the building blocks
used within the patch editor—for atotal
of 130 modules in all. The user interface has been enhanced in a number of
ways to make the unit easier and more
intuitive.

The new DSP4000B version, available later this year, will feature aset of
software programs created especially
for radio, TV and post production. The
unit has a wide variety of pre-programmed sound effects and audio environments. It can create everything from
an airplane captain speaking from the
cockpit, to the sound of the kid at the
drive- through window at a fast-food
place.
Announcer voices do not just come in

SCARBOROUGH, Ontario Designed to effect amodest
2:1 compression ratio to the balanced input signal, the
M8207 wideband audio compressor from Ward- Beck
Systems is virtually transparent to program audio.
The M8207 offers a high- impedance bridging input and
low-output impedance (60 ohms). It acts on input signals
with input signal levels ranging from 0 to 8dBu. The lownoise circuitry and industry standard gain control element
results in 110 dB of dynamic range at unity gain.
State-of-the-art common mode rejection provided by the
instrumentation amplifier input ensures that the M8207 will
work in harsh environments. High-compliance output drive
from the compressor allows a maximum of +30 dBu (+27
dBm) to be delivered to the load.
over the effect; they are part of the
effect. Audio environments such as
street traffic, a department store and
computer sounds are ideal for local production and commercials. Even weather
conditions such as rain
and
thunder,
the
seashore and wind are
available with the
push of a button.
Unlike canned sound
effects libraries, with
the DSP4000B, the
user controls where in the effect the
thunderclaps should be, and exactly
when the cash register rings.
Radio stations purchasing a standard
model DSP4000 with 2.0 software now
can start using this processor right away
and convert at no charge to the broadcast version's features when released
later this year.
For information, contact Gil Griffith in
New Jersey at 201-641-1200; fax: 201641-1640; or circle Reader Service 165.

ENSONIO
ENSONICI DP/4+ Processes
Up to Four Different Signals,
Produces Any of 54 Various Algorithms
MALVERN, Pa. The DP/4+ parallel effects processor from ENSONIQ
Corp. incorporates the four-processor
approach that revolutionized signal
processing and many enhancements
suggested by end users.

The M8207 mounts in astandard Ward- Beck MF82 rackmounted frame. It is fully compatible with all members of
the M8200 series amplifiers, including preamplifiers, amplifiers and oscillators.
For information, contact Eugene Johnson in Canada at
416-438-6550; fax: 416-438-3865; or circle Reader Service
15.

Wideband Audio Compressor
Works in Harsh Environments;
Compatible with M8200 Series Products

delays, chorus, flange, phaser, EQ
and compressor, and guitar- style
effects.
New to the DP/4+ are two algorithms designed to emulate the
dynamic "crunch" of a Class A tube

8TRACK
DIGITAL EDITING
BREAKS PRICE BARRIER

$5,495*

LICILICOCCO

New Software for
DSP4000 Increases
Processing Speed;
DSP4000B on Its Way

Adigital audio editor designed for Radio production
Learn to use in minutes, much faster than tape
Cut, splice, move, and fade up to 4stereo tracks
Use Scrubbing to edit with your ears
Use visual waveform editing to edit with your eyes
An UNDO button enables you to go back and fix mistakes
Digital Networking to transfer audio to your On Air machine
Add Trak*Star-8 software to aDigilink for only $2,000

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

GUcc%
Tr Ul%%cm

For more information, call or write
ARRAKIS,

iu ciwt\%.

(303) 224-2248

the premier broadcast manufacturer of consoles, furniture, Digilink
and Trak*Star digital audio products.

ARRAKIS
Suggested retail price. Complete system
Record, 016003

Trek'Staril by Arrakis Systems Inc

Play: OGOO

Time 00.00000

Scale 00004

Sec 30.0 s

Step 0 128

Thr. 01/31/91
12:12:59
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OPTIONS
[

Removed

Sllategne

Reaerved

Record File

Music
Edit File

1 1 I 1 I

Md Track

1 1 1

III

Selected Track: Music See 116
Sec. 05 I 10

Der Track

The DP/4+ features four balanced
amplifier. The processor holds 400
(TRS) inputs and outputs and has a presets, with 100 each for IUnit, 2
combination XLR/quarter-inch input
Unit, 4Unit and Config Presets.
on the front panel. With four indepenOther new features include grounddent 24-bit processors, the DP/4+ can
compensated inputs/outputs, a +4/-10
process up to four different signals,
dB switch, aheadphone jack with the
with numerous choices for signal
ability to mute the outputs for isolatrouting between processors.
ing signals, and seamless switching
Each processor is a programmable,
between effects.
high-quality custom DSP chip. The
For information, contact the compaDP/4+ is capable of producing any of
ny in Pennsylvania at 800-553-5151;
54 different algorithms. The algo- fax- on-demand: 800-257-1439; or
rithms include a variety of reverbs,
circle Reader Service 193.
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Products & Services Showcase
For more information on the products shown below, circle the appropriate Reader Service No.(s)
on the enclosed Subscription/Reader Service card or contact the advertiser directly.
TWO NEW ADDITIONS TO THE
COAXIAL DYNAMICS WATTCHMAN®
TRANSMITTER PROTECTION SYSTEMS
Models 81081 and 81082 with 15 130/60 kw Meter Scales

The best way
A

sees " n ‘etneote t
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and e
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release

to
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the great sound

Zercom
()O PO li A I.

trapped in aphone line...

ç
‘
ne-UP

WATTCHMAN — protects your transmitter and

You can spend more, but you can't get better analog sound for only $455.00!

transmission line system. A permanent 19
inch rack installation used with any dual

socket line section 7/8, 1-5/8, 3-1/8" and
elements (additional) to monitor CW, TV, and
FM power. Model 81070 features two easily
read meters to monitor both forward and
reflected power. The reflected meter provides a front
panel adjustable set point which controls the trip level for
fast transmitter shut down and alarm. Abnormal load
conditions quickly cause transmitter shut down in less
than 15 milliseconds including control relay. Both visual
and audible alarms indicate system malfunction. Contacts
provided for remote alarm and reset switching.
Contact us for your nearest authorized Coaxial Dynamics
Representative or Distributor in our World Wide

The Zercom ' ZH-2' Telephone Hybrid

Sales Network.

P.O. Box 84, Zercom Drive

COAXIAL DYNAMICS, INC.

Merrifield, Minnesota 56465-0084
218/765-3151- Fax 218/765-3900

15210 Industrial Parkway • Cleveland, Ohio 44135
(216) 267-2233 or 1800-COAXIAL • Fax: (216) 267-3142

Service and Dependability

Available through all major dealers

A Part of Every Product
READER SERVICE NO. 6

READER SERVICE NO. 113

FM FLEXIMOD - destined to become as
indispensable as your
Swiss Army knife.
Based on 10 years of experience in composite processor design and computer models of
human hearing perception, the FM FlexiMod from
MicroCon Systems is the FM signal management system that will add
sparkle and body to overprocessed, multi-generation audio, and
enhance all program material for aconsistent, dynamic on-air sound.
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Adiustable
control over
pops and
sibilance...
SOUNDS GREAT

boll end sorbet
positioning adoment
each model routes with two
easily adjustable screens

Variable Acoustic Compression'

•Can be configured in awide variety of • Combines high-speed limiting &
operating modes including both broadband
& high frequency limiting applications

ultra clean, low distortion-clipping
for absolute modulation control.

with either and internally generated & • List Price: $ 1395.
phase locked stereo pilot or pilot reuse . Available direct from MicroCon
from the stereo generator.

Systems or from your broadcast

•The only processor with the -c-limiter" a

equipment dealer.

hybrid limiter-clipper with extremely low • 30-day money-back guarantee.
second harmonic distortion products.
• Demo units available.
No

specialized

equipment

needed

to

erect.

No specialized training necessary to use.
Now, just about anyone can setup your remote
broadcast and be on the air in just minutes. Call for a
free calaolg on the EZ RAZE ." Antenna Mast and
accessories.

For further information contact:

EZ RAZE -

Jim Somich, President, MicroCon Systems Ltd.
1208 Stoney Run Trail, Broadview Heights, OH 44147

(ild Stone Corroratlon

800-538-4977

(216) 546-0967

We accept VISA dr Mastercard

READER SERVICE NO. 44

READER SERVICE NO. 2

MATCHBOX II 1-§ BEST

Fe

DIGITAL

with its HIGAIN mode for Power-Mac and other digital editor sound cards
Get MATCHBOX II to convert your Power- Mac*
audio to balanced professional levels!

Only MATCHBOX II has programmable gain that's
optimized for digital editor sound cards.

The only pop filter with adjustable distance between acoustic screens and the choice
of one or two screens YOU CONTROL the amount of ' pop & sibilance' filtering
before the sound reaches the microphone. The result is better sounding Yowls
User List Westlake Audio, Sony Music, MCA Music,
Masterfonics, Paisley Park, CBS, ABC, Z-100, Fox Broadcast...
"The new Poplesss VAC- 6c voice screens are innovative in design, flexible in application, and elegant in appearance. Our clients have options never before available." Frank L. Wells, Chief Engineer
MASTERFONICS, Nashville

•
radio station models
•recording studio models

•PROTECTS your microphone
•washable, replaceable screens

•33 or 6inch diameter screens

•LOW PROFILE design

•MONEY BACK GUARANTEE

•priced from 532 to S54
For aFREE brochure, ordering
information or the dealer
nearest you toll, fat or write:

L. ESet,

PO Box 1014

New Paltz. NY

vo ii E

t

12561

VOICE/FAX WOW 252-1503 or 19141255-3367

READER SERVICE NO. 48

DRY AM FM LOADS

geecetée
IMPULSE, INC.

DPTC-50KFM
ALWAYS IN STOCK

15,000 units in use worldwide!

IDEAL FOR 35-55 kW
TRANSMITTERS

HENRY
ENGINEERING

•

HI -GAIN mode for digital editors

•

All four outputs adjustable

•

Pro-grade gold-plated RCA jacks

•

Over 110 dB dynamic range

•

Self-contained power supply

TEL ( 818) 355-3656
FAX (
818) 355.0077

FAX -on -Demand

Posts ci- Nias.

Doc 0120 18181 355-4210

READER SERVICE NO. 152

i,

atrademark ol Apple Computer

ELECTRO IMPULSE LABORATORY, INC.
1805 CORLIES AVENUE, PO BOX 278
NEPTUNE, NJ 07754-0278 U.S.A.
FAX: + 1908-776-6793
PHONE: + 1908-776-5800
READER SERVICE NO.18

June 14, 1995

Radio World

BUYERS GUIDE

RADIO DESIGN LABS
ST-CU IOffers Protection
Without Audible Effects of
Tight Peak Control
CARPINTERIA, Calif. The Stick- On
series from Radio Design Labs ( RDL
includes several audio processing modules. including the ST-CU. an advanced
line- level. low- noise audio compressor
that has many in studio uses.
Operation of the ST-Cl.I is virtually
transparent to the ear. allowing it to he
used in front of any input that might
overload. Inputs to cart or reel-to-reel
tape recorders are protected against input
circuit clipping or tape saturation on peak
material.
The ST-CE.I protects digital equipment — including
computer -based
recording equipment. digital satellite
uplinks and digital processing equipment— which may generate audible
errors when peak material exceeds sampling input levels.

In the studio, the ST-CL1 compresses
preamplified microphone signals to provide constant mic levels or to yield a
"beefier - mie sound for announcers.
A pair of ST-CL I
s installed between the

71
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Alesis 02 Dual- channel
Processor Features 24- Bit
Resolution and Speed
LOS ANGELES The Q2 Dual channel Octal Processing
Nhister Effects with Digital I/O is the new flagship of the
Alesis effects processing line. Q2's new Alesis-designed
DSP chip features 24hit resolution and processing speeds of
over six million instructions per second. With five full seconds of delay/sample time available. Q2 is able to produce
lush revert) as well as powerful multi-effects.
Q2 has a flat frequency response from 20 Hz to 20 kHz.
The dynamic range is better than 92 dB. Also. the Q2 operates at both +4 LIBu and - 10 dBV levels with balanced TRS
inputs and outputs. Octal processing allows the user to use
up to eight Q2 effect blocks simultaneously in an order
using a unique digital patch hay in the LCD displa
F,ach
effect block lets the user choose from over 50 different effect
output of aconsole and the input of audio
distribution equipment can protect all
inputs fed by the distribution amp. Feeds
from asatellite receiver, which may vary
greatly. are substantially levelled by the
unit. Peak levels from
audio power amplifiers
are effectively controlled when the STCLI is installed at the
amplifier input.
Soft- knee compression and automatically
adjusting compression
ratios afford unyielding
protection without any
of the audible effects
typically associated
with tight audio peak
control.
The unit measures
only 2.9 inches by 1.5
inches by 0.5 inches. allowing for easy
mounting where compression is needed.
For injOrmation, contact fem .
Clements ai 800-281-2683: /0v: 805-6849316: or circle Reader Service 116.

types. including chorus, revert), delay. rotating speaker sim,
pitch shift, parametric EQ, flange and overdrive. Q2 also
provides five seconds of sampling.
There are atotal of 300 programs on board. including 100
factory presets and 200 user-editable programs. Q2 offers the
ADAT optical digital interface, which allows signals to be
processed entirely in the digital domain with any ADAT-format recorder.
For iaformation, comae1 the company in California al 310836-7924, or circle Reader Service 59.

A LES'S

Unlike
any
other.

REV100 Digital Reverb
Simple to Operate, Preserves Original
Stereo Signal Image
BUENA PARK, Calif.
The
Yamaha REV100 digital reverb features an extensive selection of 99
editable reverb programs, including
stereo reverb. gated reverb, reverb plus
flanger and delays. Each of these programs offers control of three parameters, including decay. delay time and
balance of wet and dry signal, to allow
the user to build custom programs.

designed for quick and simple operation, with rotary controls for the most
significant effects parameters. An LED
indicator next to each control illuminates when aparameter value matches
the preset value, and an input level
control and peak LEDs are included to
optimize input signal levels.
A one- touch program selector
changes program automatically.

For broadcast applications, the
REV100 offers rack- mountable stereo
processing with two inputs and two
outputs. Full stereo in/out capability
assures preservation of the original
stereo signal image. The sound quality of the REV100 is provided by 16bit A/D and D/A converters and a
44.1 kHz sampling frequency with a
full- spectrum frequency response of
20 Hz to 20 kHz.
The front panel of the REV 100 is

Along with the front- panel program
select buttons, a MIDI IN connection
is featured so effects can be selected
using MIDI program change commands. Program numbers are conveniently displayed using two-digit, seven-segment LEDs.
(See the review of the REV100 in
Studio Sessions, p. 26)
For information, contact Michael
MacDonald in California at 714-5229011, or circle Reader Service 82.

VoxProTM Digital Sound Editing System
The ReelToReel ReplacementTM
VOX PrO TM is the first digital sound editing system specifically
designed to replace reel-to-reel tape recorders used on the
air.
Now you can record and edit phone bits, contests,
actualities, sound effects and more— on the fly, with speed
and precision.
VoxPro operates like aword processor for sound. It
begins by providing true one-touch recording.
Editing and playback couldn't get any easier than with
VoxPro's " cut, copy and paste."
Unlike any other— VoxPro is fast. It's simple. And it's
designed to meet the special needs of the on air broadcast
professional.
1-800-622-0022
Fax 317-966-0623
Southern CA 1-800-690-2828

HARRIS
LLIED.
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MARKETPLACE
Recently Introduced Products for the Radio Broadcast Professional
than 25 years of radio experience.
CartWorks offers features that make the
transition to digital a smooth one. Live
assist and satellite automation configurations are now available. CD automation
is coming soon.
For information, contact Jeff Corkren in
Mississippi at 800-795-7234; fax: 601853-9976; or circle Reader Service 86.

Audio Cables
GEPCO Internationals new 07240 IEZ
24- gauge single- pair audio cables are
designed for audio and broadcast applications. The stranded cable conductors are
tinned copper with atinned copper drain.

Live-Assist,
Automation System

The new Model GA72402M completes
GEPCO's multipair GA724M series of
audio cables by adding atwo- pair cable
to the line. Intended for remote applications, the 24-gauge stranded tinned copper conductors are housed in a flexible
matte finish PVC master jacket.
Both
new cables are designed for easy stripping. The cable shields are bonded to the
pair jacksets so both can be stripped in
one operation, saving termination time.
For information, contact Greg Hansen
in Illinois at 312-733-9555; fax: 312733-64 I
6; or circle Reader Service 96.

The SALSA digital audio system from
LPB includes both hardware and software. The standard system features a
386DX33 PC system with 1GB internal
hard drive, open-ended architecture.
simultaneous record and play of audio.
user-controlled variable audio overlap.
the ability to accept downloads from all
standard logging, traffic, billing and
music scheduling systems.
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The CartWorks PC-based digital audio
system from dbm Systems works the way
radio people think. It utilizes Windows'
graphical interface to look and feel like a
cart machine, resulting in a reduced
learning curve and staff acceptance.

The unintimidating operation of the system comes from two-and-one-half years
of beta testing and user feedback, and a
software development team with more
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For live assist, the SALSA features as
standard full-color graphics, control via
mouse, identification of bad audio files
and play of audio on the hard drive
immediately or via schedules.
The standard satellite automation features include up to 15 stereo satellite networks, unlimited events per hour, 21 format clocks and up to eight control
outputs.
For information, contact John Devecka in
Pennsylvania at 610-644-1123; fax: 610644-8651; or circle Reader Service 199.
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Walkaway Specialist:

Innovative Solutions
OF

Control & Monitoring
•Dial- up Remote Broadcast
•Program Automation
Accessories & Studio Aids

eirer
Hour

MX

7/

ON- DEMAND

972 Main Street, NMVille‘ TN 37204
Circle ( 13) On Reader Service Card

For infirmation, contact the company in
Ohio at 800-RACOM-OH ( 722-6664);
fax: 216-661-1040; or circle Reader
Service 169.

Microphone Cable
The DGS Gotham GAC-2 VIlow-noise
microphone cable from DGS Pro Audio,
a variation of the company's GAC-2
microphone cable, includes aPVC separation made out of conductive material to
enhance the mechanical/noise performance.
RF protection is assured through the
design that features two opposing spiralwound bare copper shields, also known
as aDouble Reussen shield.
The Double Reussen shield differs
from conventional foil, single- braid or
served shields. It offers better screening and RF protection up to 50 MHz.
The bidirectional Reussen shield also
enables the shielded conductors to
move when the cable is handled or
twisted.
The GAC-2 is designed with aminimum
noise attenuation of 94 dB at 25 kHz and
is effective up to 25 MHz.
For information, contact the company in
Texas at 800-292-2834; fax: 817-4737712; or circle Reader Service 181.

The Tektronix 764 digital audio monitor employs interpolation to calculate
audio levels. Intuitive session, channel
status and phase display screens, combined with a built-in CRT and VGA
port, give the 764 monitor complete display capability.
The 764 operates as an audio phase and
level meter and as adigital data monitor.
The monitor also compiles statistics associated with an audio passage. Called the
Session Screen, this display shows, in a
single screen, key data, including session
time, highest true peak, highest reading,
number of clips and mutes, invalid samples, parity errors and the sample rate the
764 is measuring.
For information, contact the company's
local field offices, or call 800-835-9433;
or circle Reader Service 49.
Microwave Antennas

Ar

(615) 228-3500
FAX 227-2367

The Racom Model 900 non-volatile digital message announcer/repeater does not
require a battery backup or power to
retain its message. The Model 900 can
record a message up to three minutes
long in its special EPROM memory array
for automatic playback. This unit has a
sampling rate of 64 kbps, and telephone
line answer is available.

Digital Audio Monitor

•EBS Compliance Tools
•Remote Transmitter

Digital Announcer/Repeater

(615) 227-2393

Andrew Corp. offers anew design for
its GRIDPAK microwave antennas for
the 820-960 MHz band. These antennas
are particularly well suited for the 940960 MHz band used for STL AM and FM
broadcast applications.

The GRIDPAK
antennas feature a
patented grid rod
retaining design
that
securely
locks the grid
rods to the antenna's outer frame.
Aluminum construction
and
knock-down design ensure lower installation and shipping costs. The antennas have
a type N female connector input and
include aHeliax coaxial jumper assembly
to facilitate installation.
For information, contact the Andrew
Customer Support Center in Illinois at
800-255-1479; fax: 708-349-5673; or circle Reader Service 174.
Data Acquisition Software
Fluke Corp. offers the Windows- based
data acquisition software package for its
Hydra data acquisition product line—
Hydra logger for Windows. Teamed with
a Hydra data acquisition unit and a PC,
this software package creates a20- or 40channel data acquisition system that
gives the user complete control over a
Hydra unit's functions, including scan-

ning, signal conditioning, sensor linearization and trend plotting. The package is compatible with all existing 2625A
Hydra Data Logger and 2635A Data
Bucket data acquisition units.
For information, contact the company in
Washington state at 206-347-6100; fax:
206-356-5116; or circle Reader Service
101.
Workgroup Architecture
Sonic Solutions' Radio Workgroup
Architecture enables broadcasters to configure networks of radio production systems for preparing news, spots and
longer-format radio programs. The Radio
Workgroup Architecture is based on the
company's Sonic System digital audio
workstation and MediaNet, its networking system for high bandwidth multimedia applications.
Using this architecture, multiple digital audio workstations with different
capabilities can be linked together.
Users can share common sound files
and access them simultaneously in real
time, and share hard disk space, I/O
devices and system processing
resources. The production network can
be bridged to a playlist management
system so that finished products can
move from production to on- air, without shuffling tapes or carts.
For information, contact the company
in California at 415-485-4800; fax: 415485-4877; or circle Reader Service
149.
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Broadcast Equipment Exchange
"Broadcast Equipment Exchange" accepts no responsibility for the condition of the equipment listed or for the specifics of transactions made between buyers and sellers.

RADIO
RESOURCES

Shively 6812 2bay antenna, mount &
radomes including, feed line also,
available up to 850' of 7/8" foam
Heliax, $2000/Best Offer. F Befera,
KUSZ, Box 7200, Duluth MN 55807.
218-628-2324.

AMPLIFIERS
Want To Buy

j

lf Over the last 2 years we have

Record Cutting Equipment. 612-8694963.

purchased $1 million of quality
pre- owned equipment from

broadcasters. Fax or call us with

Jennings RG31A5750F21 coaxial vacuum relay. F. 115V actuator, 325 kw
30 MHz, $500/Best Offer. Bill D, HCJB
World Radio. 1718 W Mishawaka Rd,
Elkhart IN 46517. 219-294-8398.

Tube HiFi/Commercial amplifiers,
preamplifiers, compressors, speakers
etc. Alter: JBL, McIntosh. Marantz,
Western Electric, Pultec, Ampex, etc.
405-737-3312 FAX: 405-737-3355.

a list of your excess equipment
and we will let you know how we
can increase your cash flow.
Looking to save dollars by
purchasing a piece of quality

3- HELIAX STANDARD
COAXIAL CABLE

ANTENNAS/
TOWERS/CABLES

pre- owned equipment? We
have a variety of items available

50-Ohm, unused, rut to length. Priced
below market. Shipped instantly.

from h.mtables to transmitters. A
partial ',1st of available equipment

Call Basic Wire & Cable

Want To Sell

(NANCY) 800-227-4292

can be obtained via fax by callMotorola C-QUAM AM stereo exciter,
BO; Urban 9100A AM stereo multiband
processor. $2500/B0. D Matyis, KVET/
KASE, 512-495-1300.

ing toll free 1 - 800-832-2329
ext 737, or call us with your
specific requirements.

FAX: 312-539-35(X)

RCA- Dielectric DCR-C-12 bay hi
power 100.3, $6500; ERI FML 2 bay
rotiller 100.1, low power, ec, $4500;
ERI FML 1bay rotiller 96.7, $ 1500;
Shively 2bay hi power 95.3, $4500. R
L Wachter, KNSX FM, 984 N
Jefferson, St Louis MO 63031. 314921-2121.

Measureme n
ts
Shively 6602 4- bay, horizontal on
100.1 FM, factory new in box, never
used due to upgrade, cables included,
$1850/Best Offer. D Michaels, Big Tree
Comm, Mt Shasta CA, 916-938-2833.

are coming again! Call early to
reserve your rental of the
Tektronix Spectrum Analyzer.
We also have Potomac field
strength meters (AM & FM), and
a Delta impedance bridge plus

Andrew Heliax 11/2" line, less than 2
years of use, 420', $ 3360. K Paul,
WKXD, 259 S Willow, Cookeville TN
38501. 615-526-6860.

receiver/generator for rent.
For competitive prices on new
equipment items just give us a
call for aprice quote.

1-800-54 RADIO

Circle

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

ERI FML 3-E 3-bay on 103.1, $3500 C
Mills, WKTT-FM, POB 509. Cleveland
WI 53015. 414-693-3103.

Call Steve or Chuck

1-4 1CY-783-4635

TOWER LIGHTING
CONTROLS

1

Photoelectric controls that
conform to FAA requirements for airway obstruction lighting. A wide variety of models also available on acustom basis

Harris 6 bay FM GP on 105.3, w/AM
isolation xfmr, 210' coaxial cable, antenna bay brackets and coax supporting
brackets. M Woodard, WFAM, 552
Laney Walker Ext, Augusta GA 30901.
706-722-6077.

(
FAX)

(
146) On Reader Service Cord
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AMPLIFIERS
Want To Buy
Dynaco Stereo 120A pwr amp, BO;
Dynaco PAT-4stereo preamp for 120A
pwr amp, BO; Macintosh MC-2505 SS
pwr amp wNU meters, nice wooden
case, BO Kenwood KR-4600 stereo
receiver, BO. DJackson, 203-762-9425.
Henry Engineering C250AB10 linear
pwr amp, tuned to 950 kHz, 75W carrier, 250W peak, rated @ 75W but could
do 125W, 2000 hrs w/LBP xmtr, $750.
KRiggs, KTBR, POB 1760, Roseburg
OR 97470. 503-672-4427.

AM antenna unit panels (4), each with
at least 3 lapped inductors, at least 2
transmitting capacitors, 2j-plugs and
Delta torroid current transformer, all part
of 5 kWh IkW array on 1410 kHz. L
Fuss, WDTL, POB 1438, Cleveland MS
38732. 601-846-0927.
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TE1 ( 201) 444 0600 • Fox ( 201) 445 8575

Shively 3bay 6813 FM antenna, 92.1
MHz with extra large radomes, new in
1985, excellent condition, can be retuned 90-94 MHz, will deliver to factory
for re- tuning, $2500. B Williamson,
WNHQ, 28 Jones Rd # 3, Milford NH
03055. 603-672-9292.

Huey & Phillips tower beacon, with ay
& night switch, $350+shipping: beacon
light tower side lights (3sets), $450. G
Collins, WDOC, Univ Dr, Prestonburg
KY 41653. 606-886-8409.

Jampro JHPC-8 FM on 93.1. new, in
original box. Caribbean Comm. Co.,
330 E Kilbourn Ave, Milwaukee WI
53202 USA. 414-283-4515 or FAX 414283-4505 for more information.

50 plus sections of 3 inch rigid transmission line, excellent condition, will sell
any quantity. 806-372-5130.

_le
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100.1 CP antenna wanted, 2, 3 or 4
bay, cash or will trade for new Shively
6602 horizontal- 1KW/bay. D Michaels,
Big Tree Comm, Mt Shasta CA, 916938-2833.
500-600' of transmission line. Scott
Communications, POB 10262, Amarillo
TX 79116. 806-356-6916.
High pwr FM antenna on or near 101.7
FM. 8, 10 or 12 bay. Scott Communications, POB 10262. Amarillo TX 79116.
806-356-6916
ERI Multi-bay rotiller needed on or near
93.3 & 97.5, 400-1000 tower needed for
class upgrade. R LWachter, KNSX FM,
984 N Jefferson. St Louis MO 63031.
314-921-2121.
Non-commercial/educational station
looking for antenna & tower with lights,
will give receipt. KADU, 218-263-3000.

AUDIO PRODUCTION
Want To Sell
Technics SH-9010 stereo paragraphic
EU, rack mount, 2-channel, 5 bands/
channel, adjustable frequency/bandwidth each band, +/- 12 dB/band, unbalanced in/out, $225/Best Offer+shipping.
E Helvey, 461 Layside Dr, Winchester
VA 22602. 703-877-2717.
Altec 1567A tube-type mic mixer with
meter. vintage, BO; Yamaha RM-804
recording mixers (2), 8 faders. 4-channels+L&R, BO; Teac Model 2 audio
mixer. 6faders to 4channels with HF &
LF selectable rolloff with Teac MB-20
meter bridge, 80; Shure SE- 30
mixer/gated compressor, BO; Shure M68P mic submixer, BO. DJackson, 203762-9425.
ADC 1/4" patchbays and cords, NEW,
UNDER HALF PRICE, ADC 11 patchbays. $ 129 up, NEW cords, $9.95. W
Gunn, POB 2902, Palm Springs CA
92263. 619-320-0728.
Zephyrus 304 receiver-audio card-tone
decoder, never used, Best Offer;
Microphase Communications MP2030S, 1years old, Best Offer; Bext
exciter, 25W tunable, almost new, Best
Offer. D Magnum, WBOG/WUSK/
WTMB, 800-736-9264.

Tascam ES-50/51 sync, IC generator
+2 slaves, cables/manual, barely used,
syncs multitrack to video, $ 1500/Best
Offer. D Michaels, Big Tree Comm, Mt
Shasta CA, 916-938-2833.

AUTOMATION
EQUIPMENT
Want To Sell
Harris 9000. G Collins, WDOC, Univ
Dr. Prestonburg KY 41653. 606-8868409.

ADC PATCH CORDS
NEW T.T. sale-$6.95
NEW 1/4" sale-$8. 95

Harris 9002 Instacart, 5 ITC 750s. 3
sngl plys, floppy disc backup, including
ample AC music library on 90+, no
monthly fees. BO. John D. 314-4711520.

patchbays and used equipment too!
audio village

619/320-0728

Otarl ARS 1000 automation decks (4)
with Cones 25 Hz tone decoders, also 2
72" racks with doors, $3500/Best Offer.
Broadcast Media Ctr, 213-466-2900.

Good used studio tape 1/2" $ 15. 1"
$30, 7 $55. W Gunn. POB 2902, Palm
Springs CA 92263. 619-320-0728.
Wegener 1601 satellite receiver, including cards 1605-12, 1683-8, 1606-21,
1645, 1646. 1624. $ 750; Optimod
8100D, hot card included, $3500; Orban
424-A studio processor, 6395; Crown-D
150A amp, $300. T Hodgins, KCKY
Lucky 98, 14 E Main #4, Walla Walla
WA 99362. 509-529-6242.
Sontec 250B Et), $2000; API 560b
EQs ( 2), $650/es: Audio+Designs
Compex limiter F760X-RS. $900; all 4,
$4000; Shure FP 11 port headphone
amp, $ 125; Shure FP 12 port miciline
amp, $ 125. D Glasser, Airshow, 7021
Woodland Dr, Springfield VA 22151.
703-642-9035.
DigiDesign Sound Designer 2.8 software, latest version, never opened,
$375; Lexicon NuVerb, $ 1500; Aphex
studio clock, maps analog to MIDI,
$300. Rick, Super Duper. 503-2282222.
Bulk eraser, $49; Stewart 4ch D-box,
$95; Cue command decoder, $ 125:
NEW Tascan midiizer MTS1000. $450;
Infonics r reel copier 1-3 copies, 20
$125 ea; Furman elec crossovers, $95;
Peavey M2600 power amplifier, $375;
Crest FA800 PWR AMP, $ 475. W
Gunn, POB 2902, Palm Springs CA
92263. 619-320-0728
Want To Buy
Ampex tube mixers, plug-in mic preamp modules for PR 10's, Altec or other
tube compressors, Mackie mixers. W
Gunn, POB 2902, Palm Springs CA
92263. 619-320-0728.

Sono Meg 350 Carousel, $500; Sono
Mag 352- RS (2), $500/ea; Sono Mag
352, $ 500; Sono Mag 250, $ 500. G
Collins, WDOC, Univ Dr. Prestonburg
KY 41653. 606-886-8409.
Systemation Quickest, 10 hours mono
storage, 2color monitors, 2keyboards,
HD, $7500. S Poese, KBRX, POB 150,
O'Neill NE 68763-0150. 402-336-1612.
SMC 350 Carousels (6) with manuals,
BO; 2- slot SMC cart drawers (4). BO;
19" racks on casters (5), BO; SMC 3060
60-event programmer, BO; SMC AS- 10
source controller with cards & remote,
BO; SMC DP- 1digital programmer, BO.
R Miller, WKEINVJRE, 217-824-3395.
Want To Buy
Need bearings for 16m Insta Carts,
shafts. old Insta Carts O reasonable
prices S Smith, KBFW, Box D,
Bellingham WA 98225. 360-734-8555.

CART MACHINES
Want To Sell
ITC S/P stereo PB sngl stereo w/3
tones, $395/es. D Maly's. KVET/KASE,
512-495-1300.
360 Systems DigiCart L200meg HD.
kbd, Icart, as new, $2500. Scott. 801272-1814, 801-550-5385.
BE 5300C tripledeck, stereo, PB, mint
less than 50 hours, Best Offer. R
Kaufman, Pams Productions, P013
462247, Garland TX 75046 214-2717625, alter 3PM CDT.

Cartriorlis

HALL

Electronics

By: dbm Systems, Inc.

706 Rose Hill Drive Charlottesville VA 22901
[Me

Want To Buy

Combine the world's # 1graphical based operating system Microsoft Windows with the latest state of
the an programming tools and World Class apiX digital audio. You'll get aworkstation that's both
powerful and easy to use. Cart Works looks and works like traditional broadcast equipment. Experienced
personal are able to operate it immediately. Live CanWorks is the ideal replacement for cans and
many reel to reel tape machine functions but there's more.

Wile

CanWorks is ready when you are. And you won't need astaff of
computer scientists to operate it. The Windows' graphical
environment has revolutionized the way the real of the v.orld
uses computers. Let CanWorks put this powerful technolog to
work for your station.

Uita1

oPoralion

CanWorks is ready to work for your station 24 hours aday. And we don't limit
you to specific functions only. A single CanWorks workstation can replace all
the cart machines in your control room for live operations. Your spots and
jingles will sound great with CD quality digital audio.
But your benefits don't stop there. The same workstation may be used for any
combination of Production CD Satellitle or music on hard drive automation at
night and on weekends or fulltime.

"Going digital just got easier!" List Under $ 7,000

Call us for the Best New & Completely Rebuilt Equipment! ( 804) 984- HALL ( 4255) Fax: (
804) 984-FAXX ( 3199)
Grde ( 168) On Reader Service Card

BEE
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CART MACHINES-MTS
BE cart machines, 2 series 2100C
stereo playback, 1mono Spotmaster
2100 PB, 1mono Spotmaster 2100
play/record, $ 150/ea mono, $300/ea
stereo. S Poese, KBRX, POB 150,
O'Neill NE 68763-0150. 402-3361612.

e

ITC System 998 stereo record/play:
tones, ELSA, auto head: $ 1200/firm. C
Scott, WKYU-FM, (502) 745-5489.
Want To Buy
ITC, BE, Fidelipac cart machines: single, triple, mono, stereo, play &
record/play. Call M O'Drobinak 0 619758-0888.

Great Prices on original
equipment tape heads for
ITC. BE. Fidelipac. Otari.
Tascam & others'

CASSETTE/TAPE
RECORDERS

(804) 984-4255

HALL
Electronics

STUDER SERVICE
SPECIALIST
Thousands Serviced • Unbeatable Rates

SMC Series 710 single play cart
machines (2). dual tone for automation
systems, have all ICs, cards & electronics & good heads, both have damaged
frames from freight shipment, one for
pans or both, $ 100/ea/B0. B Williams,
918-455-9522.
ITC Encore, serial 258. ply, $425; ITC
Encore 256, ply, $ 425. G Collins.
WDOC, Univ Dr, Prestonburg KY
41653. 606-886-8409.
RCA/BE RI 120 stereo record (
1).
stereo PB (
1), recently rebuilt; extra
parts machine, spare parts, all manuals:
Audiopak AA4s new & used; all for
$800/80. B Gibson, WNCB, 2828
Piedmont Ave, Duluth MN 55811. 218722-3017.
Spotmaster TP1B cart winder with
timer, $50. L Fuss, WDTL, POB 1438,
Cleveland MS 38732. 601-846-0927.

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

MAGNETIC SCIENCES
249 Kennedy Rd. Greendell. NJ 07839

(201)579-5773 Fax (201)579-6021

Tapecaster X100 RP VGC, $495. A D
Ishkanian, Focus on Truth, 132 Arbor
Oak Dr, Ashland VA 23005. 804-7526942.
Tapecaster X-701 (
2). mono PB, good
condition, very clean, with manuals,
$295/ea; Beaucart 12-123 stereo
record, stereo PB, good condition, very
clean, with manual, $295. K Lamson,
510-447-7405.
BE Splicefinder eraser, less than 1yo,
seldom used. $ 750. R Statham,. 407692-1000.
ITC Delta stereo cart machines ( 4),
with all tones, excellent condition,
$600/es; playback printed circuit cards
(3) for ITC SP cart machines. $85/ea;
cue printed circuit cards (3) for ITC SP
playback machines, $85/ea; ITC Delta
re-cord/playback cart machine with all
tones, excellent condition. $900; capstan motors ( 3) for ITC 750 R- R
machines, factory record, $ 150/ea;
playback, record amp & cur bias cards
for ITC 750 R- R machines, $ 100; printed circuit cards ( assorted) for SMC
DS- 20 switcher & model 452
Carousels, $50-$150. R Statham 407692-1000.
Audi-Cord mono cart machine, excellent condition, $650. 806-372-5130.

Precision Capstan Resurfacing

Audio Advantage
Tel ( 6151742a834

PRICE-QUAL1TY-SERVICE
Let Us Prove It
Want To Sell
Tascam TSR-8 analog 8-trk deck, new
w/remote locator & manual, $ 1800/80.
R Shepard, Xanthi Music Inc, 300
Observer Hwy, Hoboken NJ 07030.
201-659-3339.
Ampex 350 r/p deck, $250; Ampex 350
pb deck, $200; Inovonics 355 r/p electronics, $250; Inovonics 376 pb electronics, $ 150; Inovonics 905 pwr sply,
$75; Scully 280 4-trk R/P, $ 750. D
Thompson, 510-609-8631.
Ampex AG-350 deck with 2-track Ft/P
heads, Inovonics 3 speed elect, 3
speed reversible Beau motor, mounted
in AG- 440 console, $600/B0+shpg;
VSC C-4 Soundpacer cassette recorder with variable speech control
play 0 higher speed & retain original
pitch, AC/DC, can feed R- R deck
through for edit R- R tapes O high
speed. EC, $50+shpg. E Helvey. 461
Layside Dr, Winchester VA 22602.
703-877-2717.

Teac A 3300 SX 1/4-track stereo deck,
3 heads, excellent condition, no head
wear, $400+shipping. S Lawson, KAK
Production, 920 Hyland Dr, Santa Rosa
CA 95404-2230. 707-528-4055.
Ampex parts, export & electronics
parts, from 350 units to MM1200 rcdrs,
some new, most used, in super condition, motors, headstacks, guides etc,
lots of stuff; also 3Scully 280 electronics compl, $ 100/ea. M Gore, 415-4690136.
Uher CR134, doesn't work, clean with
manuals, $25. G Hultman, Hultman
Media Services, 300 Limpy Creek Rd,
Grants Pass OR 97527. 503-474-6466.
Infonics SRC-4 1/4" reel to 4 stereo
cass duper, new rollers, belts, capstan
shaft sleeve, works good for its age,
service manual incl, $ 1000/60. F
Badeaux, The Musik Faktory, 1812
Procter St, Port Arthur TX 77640-6746.
409-982-7121.
Revox 677, hardly used, perfect, 33/47 1/2 ips, 2-trk, $650. B Meuse, Muse
Audio Arts. 600 Rainbow Dr # 107,
Mountain View CA 94041. 415-9692433.
Studer B-67. 7.5/15/30 ips, 1/4" 2-track,
complete with remote control, manual &
export cover, fully serviced, excellent
condition, good heads, $ 1600/Best
Offer. RStreicher, 818-359-8012.

Long Life MEC
Tape Heads
One year warranty
Flat response of
±1dB 35 Hz to 16 kHz

SEQUOIA
ELECTRONICS
(408) 363-1646
FAX ( 408) 363-0957

ITC 856-7532 play only, $650; Revox
PR- 99, PB, $650; Scully Type 270,
$650; Scully Type 270-2 (2), $650/es;
ITC 856-7532, PB, $ 195. G Collins,
WDOC, Univ Dr, Prestonburg KY
41653. 606-886-8409.

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

MCI JH110 1" 8-trk, 7 1/2, 15, 30 ips,
comet rebuilt, 70% life on heads, in rollaround console, $ 2700. W Whitney,
Whitney Creative, POB 2411, Overland
MO 63114. 314-428-8430.

Scully ' 100' recorders, record/play
amplifiers, 8, 16, 24 track heads.
Sequoia Electronics, 4646 Houndshaven Way. San Jose CA 95111. 408363-1646.

Pioneer RI-1050 tape machine, semipro high impedance unbalanced RCA
jacks, accepts 10.5 reels & records &
plys 0 7.5 & 15 ips, 1/2-track record
heads. needs tweaking, $200/60. B
Williams, 918-455-9522.
Scully 280B 14-Lack, 2stereo, 1full
track, excellent condition, 12-track for
pans, 5500/BO/all. JDanis, The Audio
Dept Inc. 119 W 57th St, NY NY 10019.
212-586-3503.
Sony TC-152S0 stereo cassette deck
with VU meters, 2 speeds, BO; Casio
DA2port DAT record/play deck, battery
or AC, almost new, in box, BO;
Wollensak Model 2851 cassette recorder/playback, heavy duty, BO; ITC
Encore R/P mono cart recorder/player,
S/N 434. BO; Dukane Model 28A18
recorcier/pulsers (2), 50Hz 0 0.45/2.0
seconds, BO. D Jackson. 203-7629425.

RE VOX PARTS/SERVICE
Cassette- CD- Open reel
NOS PR99 repros. CALL
Capstan resurfacing, ALL BRANDS.

JM TECHNICAL ARTS
30 Music Sq. W. 11156
Nashville, TN 37203 (615) 244-6892
Teac Tascam 80-8, 8-chnl 1/2" R- R,
BO; Ampex 351 R- R, vintage, BO;
Ampex 1091 stereo rcdrs ( 2), BO;
Wollensak 2770 cass duper, stereo unidirectional, BO; Pentagon 1100 Series
4-chnl cass duper, BO; Crown 800
Series stereo R- R, 10. looks vintage,
130; Nakamichi Model 100 Type II 3head cass console, wooden case, BO;
Teac 3340-S 4-chnt simul-sync stereo
R-R, 1/4"x10", BO. DJackson, 203-7629425.
Otani 5050-SHD 8trk 1/2" newly rebuilt,
heads have full, life left, $ 1800. W Gunn
619-320-0728.

HEAD RELAPPING/
REPLACEMENT
All tape and film formats
30 years experience

iem
350 N. Eric Drive
Palatine, IL 60067

708-358-4622
Tascam AIR 60 8track with 4stand,
remote. $ 2250; Otan i5050-8 new
heads, rebuilt, $ 1595; Ampex 440B-8,
$1950; Tascam 25-2, $495; Ampex
ATR700, $495; Scully 16 track 2",
$2950; Tascam 52 top of line. $650;
M79-24 fully rebuilt, $9.500; Tascam
locator for 85-16, $375; Fostex E22 1/2"
timecode deck, $950; Fostex A80 8trk
w/450 mixer, $ 995. W Gunn, POB
2902, Palm Springs, CA 92263. 619320-0728.
Want To Buy
Slow rcdg R-R machine for station log.
809-352-7440.
Ampex ATR100 taperecorders for
parts. Circuit cards, heads, motors,
machine parts, or electronic parts. Call
818-907-5161.

CD PLAYERS
Want To Sell
Pioneer 18-disk (5), $ 175 ea. LFuss,
WDTL, P013 1438, Cleveland MS
38732. 601-846-0927.
Sony CDK-006 Jukebox (
3), 2 refurbished. $ 1395; 1in service, $995. J
Helper, WOLV, 234 Uniton St, Millersburg PA 17061. 717-362-1099.
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COMPUTERS
Want To Sell
Roland DM-80 hard disk edit syst w/8chnl rcdr, cntrft, faders, QUERTY keyboard, MIDI, 2x1.2 Gig SCSI drives,
analog-digital I/O, SMPTE, chase etc,
$7500/80; Turtle Beach 56k HD edit
386/40 EISA computer w/8MB RAM,
670, 1GB, 5.25", video card + 19" NEC
XL monitor, digital I/O MIDI box, fully
working, many gold/platinum CDs on
this syst, $ 1250. T Dorsey, 615-2594452.

CONSOLES
Want To Sell
Ampro AC6D13, never used, like new
cond, $600; Ampro AC6DB 6-chnl audio
cntrl, works, $450; Gates M5526 8-chnl
mono, xlnt cond, compl rebuilt, $800;
Gates 8-chnl stereo, needs some work,
2 pwr splys, $350. D Thompson, 510609-8631.
Auditronics 110B w/pwr sply & patch
bays, good cond. $500/130. J Danis,
The Audio Dept Inc, 119 W 57th St, NY
NY 10019. 212-586-3503.
Collins 6, $200; Collins Gateway II,
mint w/manuals, $650; Collins 830F, 13 Phase plate transformers, completely
rewound, $700. G Collins, WDOC, Univ
Dr, Prestonburg KY 41653. 606-8868409.
Micro Irak Sport II, $ 150; Maxi Tel 4chnl, $ 100. S Poese, KBRX, POB 150,
O'Neill NE 68763-0150. 402-336-1612.
Quantum Audio Lab QM-8P console
w/pwr sply & manuals, as is, $495.
David C, KYKZ, POB 999, Lake Charles
LA 70602. 318-439-3300.
Used input mods for Arrakis 12,000
console, orig style, not Turbo version
faceplate, TPMI-25, IRS- 2, DA 2,
TPM3-2, TPM2-2, TCRM1-1, also blank
mod covers, 7 avail, BO. E Monskis,
717-653-0800.
Pansa 820 20x8x16 w/meter bridge,
$1795; Quantum 23x16x24 as used by
LA Philharmonic. $3750. W Gunn, POB
2902, Palm Springs CA 92263. 619320-0728.
Want To Buy
Harris Gateway- 80 control board. H
Thompson, WWIC, 815 W Willow.
Scottsboro AL 35768. 205-259-1050.
Pacific Rcdrs ABX or AMX consoles
available in next six months, prefer
good condition, but will rebuild. S Gray,
WWKL, 3605 Varian Way, Harrisburg
PA 17110. 717-541-9515.
Stereo consoles 6,8.10,12 or 18 slide
pot pref. Scott Comms, POB 10262,
Amarillo TX 79116. 806-356-6916.

Ux8 MATRIX MIXER
D

More flexïde the arouting switcher
Fully odioskige crosspoilts(M e F
e)
Creative SuIOáÏq & astrbitiol

For more irsioraiiition, corded:

510.769.1515 lono510.523.6296

MERIDIAN

COMMUNICATIONS
F.I. lit 17, ALAME1A, Cl 14511 ISA

Grde ( 190)0e Reader Service Cord
Yamaha SPX- 90 Type II, BO;
Audiologic NT66 stereo compressor limiter, BO; DOD R-830B graphic EQ. BO;
Spectro Acoustics 210 stereo graphic
EQ. 10 bands/chnl, 130; Furman LC-2
compressor/limiter w/de-ess, adjustable
attack á release, BO; Shure M-63 audio
masters (3) w/gain, bass & treble & hi &
lo rolloff, hi end rolloff adj 13 kHz-00 Hz,
low end rolloff adj 30-500 Hz, hi-lo amp
mic, RCA or phone plugs in, 600 ohm
balanced or Canon out, BO; DBX 2-124
NR syst, BO; dbx 188 dynamic range
enhancer, BO; Teac AN- 180 NR unit,
BO; Stereo jackfield, BO; Teac 3232
jackfield, BO; Tascam PB-32H patch
bay, BO; Bose Model 901 active EQ.
BO. DJackson, 203-762-9425.

FINANCIAL SERVICES

EBS EQUIPMENT

• Refinancing existing
equipment

EQUIPMENT
FINANCING
ON ALL
RADIO EQUIPMENT
• Easy to qualify
• Fixed-rate, long-term
leases
• Any new or used
equipment
• 100% financing, no
down payment
• No financials required
under S50,000

Want To Sell
MI/
MI/

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

317-962-8596

ext. 234

EXCHANGE
NATIONAL
FUNDING

Call Mark Wilson
(800) 275-0185

LIMITERS
Want To Sell
CAL Systems SPP-800 stereo prep
proc, $800/Best Offer; AM Matrix SMP900 proc. $800/Best Offer. J Kesler,
POB 644. Livinston KY 40445. 606-8439999.

DISTRIBUTOR
DIRECTORY
The following distributors serving the broadcast
industry would be glad to help you with
any of your requirements.

DISCO-PRO SOUND
EQUIPMENT

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

Want To Sell

RADIO! The beat goes on!

Roland RSS-8048 sound space proc, 4
in-8out 360 degree-3D of 4mono signals, w/case, $7500; Roland R-880 digital reverb w/rem & R Nichols & G Massenburg prog cards. like new, 2 avail,
$1750/ea. TDorsey, 615-259-4452.

CROUSE-KIMZEY
OF ANNAPOLIS

Klipsch LaScala industrial loudspeakers, 2-piece road version, 2pair, good
condition, $750/pr, +freight. Scott, 801272-1814, 801-550-5385.
EV MIS speakers (
1pair), pulse 18"
subs ( 1pair), OSC 1700 amp, OSC
USA 850 amp, EV 7300 amp, Crown
D150A-2 amp, Technics SLP6340 CD
plyrs (2). Mackie 1604 mixer, DOD 3way crossover. EV EX 18 crossover,
Yamaha EQ. dbx 160 XT limiters (2),
Furman PL plus pwr conditioners ( 3),
Optimus cass deck. Shure SM 58 mic, 2
Stagecraft Par 56 light trees, dimmers &
8-chnl lite desk, over 1000' NC assorted
audio cabling. all equip road racked & is
only 1yo, $ 13.900/80. 614-591-6874.
Klipsch KP-3000-C 300 W full range, 2
way loudspeakers, 15" woofer. 12" passive radiator. 1" compression driver on
Tract ris horn, as new, with warranty. B
Fisher, KPOK, 122 S Main St, Bowman
ND 58623. 701-523-3883.

tops in broadcast equipment

1-800-955-6800
ask for Kathleen

CORNELL-DUBILIER
MICA CAPACITORS
FROM STOCK

JENNINGS VACUUM
CAPACITORS
FROM STOCK

JENNINGS VACUUM
RELAYS

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

BEE
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litAfTERS...1AITS

77-DX's, 44-BX's, WE KU-3A's On-Air
lights, recording lights & audition lights.
Top price paid. Fast response. Bill
Bryant Mgmt, 2601 Hillsboro Rd, G12,
Nashville TN 37212. 615-269-6131,
FAX: 615-292-3434.

CBS FM Volumax 4110, $200; FM
Volumax 410, $200; Audiomax 4450.
$200; Inovonics MAP II, $295. G
Collins, WDOC, Univ Dr, Prestonburg
KY 41653. 606-886-8409.

MONITORS

Want To Buy

Beier FMM-1 & FMS- 1 monitor &
stereo monitor, $300/both. M Gollub,
WMJS, POB 547, Prince Frederick MD
20618-0547. 410-535-2201.

30kW Delco gen, Detroit diesel, transfer panel, new batts, HD continuous
run, exc cond. 1200 hrs, from Ameritech, $6500. JPhillips, 419-782-8591.

Motorola AM stereo monitor, on your
frequency, $3500. 806-372-5130.

Gates variable inductor; EF Johnson
fixed inductor; RF ammeter. 0-20 amps
w/bypass switch & panel; AF ammeter,
0-15 amps, w/bypass switch & panel; RF
ammeter (2) 0-5 amps, w/bypass switch
& panel. L Fuss, WOTL, PUB 1438,
Cleveland MS 38732. 601-846-0927.

Want To Sell
RCA Baby 44 mic, vintage, BO; EV 664
chrome mic, vintage, BO: EV 630 salt
shaker-type mic, vintage, BO; EV RE- 15
mics (2), BO; EV 660 mic, BO; Shure
555W unidyne dynamic mic, vintage, BO;
AKG D- 190E mics (2), BO; Sennheiser
MD- 421 US mics ( 2), one has mnt
adapter, BO; set of lapel mics (5), condensor/peizoelectret in puch 3w/cannons, 2phone plugs. Shure 571 dynamic
lapel mic wIle clip, long cord, Canon out.
red velvet-type bag, Shure 4441 cntrld
magnetic desk mic, grey w/PTT bar &
gain cntrl grey, Astalic T-UG8-0104,
chrome finish, stand w/PTT bar, new, in
box, BO/all. DJackson, 203-762-9425.

Switchcraft patch bay, $ 50.
Thompson, 510-609-8631.

RECEIVERS &
TRANSCEIVERS
Want To Sell
GE MVP 25 w UHF front mount on base
xceiver, preamp. PL accessories 1on 4
chnl, $50. P Russell, Boudoin College,
Sills Hall, Brunswick ME 04011. 207725-3066.

D

75kW gen, Fermont model MEPOO6A,
6cylinder turbocharged, self-contained
50 gal tank, load tested, 3 phase, 4
wire, 1,575 hrs, no autostart, BO. Paul,
WYMG Radio, 217-546-9000.

SCA RECEIVERS-ALL TYPES
Reading Service / Ethnic / Data
Professional / Table
Will work to meet your receiver needs

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

AKG D-140 dynamic cardioid mics,
$225/pair. RStreicher, 818-359-8012.
Sennheiser MKH-40 cardioid & MKH30 figure-8with MS clip & shock mount
cradle, $ 1600. D Glasser, Airshow,
7021 Woodland Dr, Sprinfield VA
22151. 703-642-9035.

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

KEM 6 plate 16mm 41950 laser disc
players. Pioneer 4400/6000/6200/7820
or Sony 2000, $250/ea; many various
3/4" Sony or JVC players & recorders,
$150-$350; Nagra 3 for parts, good
heads. $200; B&H projectors 1592c or
Jan. $ 325/ea; plus many odd items.
Peter or Mark. 212-719-2744.

Sennheiser 421s (
3) w/boom clamp &
wind screen, exc cond, $200/ea. 813732-5339.

GE Exec II 2m xmtr & receiver for
repeater, will tune 145-148, $ 100. P
Russell, Boudoin College, Sills Hall,
Brunswick ME 04011. 207-725-3066.

Want To Buy

Sony ECM377 large dia. cond mic,
$495; RCA 77DX w/new ribbon, Crown
GLM200 lavalier like new, $ 125. W
Gunn. POB 2902, Palm Springs CA
92263. 619-320-0728.
Want To Buy

UTC input bridging xmfrs such as A-18,
A-19, HA- 104, AH106, LS- 19, LS-21,
LS-40, any sngl piece of above. RO
Studio, Larson RD 44, N Reading MA
01864-1071. FAX 508-668-8973.

RCA ribbons, AKG 451's, Neumann
KM84's, U87's AKG 414's. W Gunn,
POB 2902. Palm Springs CA 92263.
619-320-0728.

Jazz record collections, 10" LP/12" LP
be-bop, swing. dixie, highest prices
paid. B Rose, Program Rcdgs, 228 East
10th, NYNY 10003. 212-674-3060.

BUY
Satellite Systems pays
cash for Westwood One
Radio Networks satellite
receivers!

SILVER LAKE AUDIO • 516- 623-6114 • FAX: 516-377-4423
OEI 691/02 mod monitor analyzer w/67
kHz, 92 kHz, $4000. D Wilson, KBMY,
919 S 17th St, Bismarck ND 58504.
701-223-1700.

Want To Sell

MICROPHONES

Call Steve Kirsch for Details

/".

McMartin TBM 4500A FM mod monitor,
needs some work, pwr splys & electronics, $500. DThompson, 510-609-8631.

MISCELLANEOUS

Fairchild 670 or 660 tube cornpressor/limier, Teletronics LA-2A tube
compressor/limiter or UREI LA-3A solid
state compressor/limiter, call after 3PM
CST. 214-271-7625.

RENT IT HERE!

Want To Sell

RCA 77DXs/44BXs ribbon, chrome/TV
grey, gd cond, BO. R Kaufman, Pams
Productions, P013 462247, Garland TX
75046. 214-271-7625, after 3PM CDT.

Dorrough 610 digital stereo pair for AM
or FM, like new. Research Associates,
719-636-1688.

75

REMOTE él
MICROWAVE
EQUIPMENT

Burk TC-8 remote with IP-8 interface
relay panel, set up for wire, will go
radio, $ 1000160. Steve, Westline Bdct,
310-547-9546.
Burk TC-8 remote cntrl, xInt cond,
$1495. B Laird, WDUZ/WOLH. Box
310, Green Bay WI 54305-0310. 414468-4100.
Gentner Digital Hybrid 1phone interface, like new condition. $495. B Laird.
WDUZAAIOLH, Box 310, Green Bay WI
54305-0310. 414-468-4100.
Harris Sentinel 16 remote control.
transmitter & studio chassis, configured
for dedicated lines, as is with spare
parts. BO. Neil S, WXYT, 810-5698000.

WE RENT
TELOS ZEPHYR
oleCCS " Prima" Codecs

AG-FICIN-G RANI
EQUIPMENT LISTINGS

SATELLITE SYSTEMS

Want To Sell
Satellite Equipment for Radio

Sedat card for Scientific Atlanta receiver, $750. DJackson, 203-762-9425.

615 East Brookside
Colorado Springs. CO 80906
1719 i634-6319 Fs: ( 7191635-8151

Wegener Comm 1601 frame w/SMN
classic rock cards, compl syst, $ 1000. B
Geyer, WRVC, Huntington WV, 304523-8401.

SOFTWARE/
DATABASES

Comstream ABR200, used 2years,
good condition, $ 1500. K Allgood,

Want To Sell

KAJK, 337 W 15th St, Eureka CA
95501. 207-445-3699.

Available this FALL,
Ron Balonis' Broadcast Engineer's
COMPUTER TOOLBOX for WINDOWS.
For information, write to
COMPUTER TOOLBOXES
118 Rice St., Trucksville, PA 18708

UNIVERSALSCPC XE-1000

Want To Sell
Moseley 505C xmtrs & receivers, all
operating w/manuals, $ 1000/B0; TFT
8301 ( 2) composite 8301 receivers,
$1000/80. D Matyis, KVET/KASE, 512495-1300.

SATELLITE
EQUIPMENT

610-642-0978

Moseley 40 w amp for any SIL 944-952
MHz, great for duopolies/LMAs. 1yo
w/manual, $ 1500. G Prichard, WRLG/
WRLT, 401 Church St 30th FI, Nashville
TN 37219-2206. 615-242-5600.

The Ariel Digital Satellite
Receiver
•5card slots
• 1year warranty
•Compatible with Fairchild
Dart 384
•Excellent technical support

Giant radio DOOM box trailer w/4 kW
generator, BO. D Matyis, KVET/KASE,
512-495-1300.

extend,

Marti APT 30, as new, $ 1300. R Shaw,
221 E Linden St, Caldwell ID 83605.
208-459-4614.

S .4 .4

Sine Systems DAI-1/PS-12 dial up
audio interface, unused, $ 625.
Ferguson, 602-772-4866 FAXNOICE.

COMREX

Comrex PTLX low hrs, exc cond. B
RuCedge, Si Francis Prod. 214-380-6500.

repairs
all major brands of
satellite equipment,
including the Fairchild
Dart 384 and Scientific
Atlanta. Our turn-around
time averages 24-hours.
Plus, we provide pre-and
post-service support
along with a
90-day warranty.
Satellite Systems

Gentner EFT-3100 3- line freq extenders, like new, $ 5000/pair. Steve
Kirsch. Silver Lake Audio, 2590 Hillside
Ci, Baldwin NY 11510. 516-623-6114.

Stereo cru. NO License

Frank
Grundstein
Audio/Video
Consultants

ii IF. Pt Ili

Marti RMC-15T xmtr unit, Marti RV- 15
xmtr unit relay interface. Marti AV-30
xmtr unit relay interface to expand up to
30 chnls, Marti AMC- 15S studio unit,
RMC-30S studio unit to expand up to 30
chnls, may be used w/telco or SCA, AY30 & RMC-30S have never been used,
all exc cond, $ 1595. David C, KYKZ,
PUB 999, Lake Charles LA 70602. 318439-3303.

•

tiltUtilii1144114:114
Gillie.10,11•11•411U1
.... .

r:

0 ( 4.
•

SCPC BROADCAST AUDIO RECEIVER
New. at fordable, frequency- agile receiver. direct channel entry by keyboard. selectable
companding I:I. 2:1, 3:1. wide/narrow bandwidth, de-emphasis selectable. 950-1450
MHz, line output 6(30 ohms. muting. transponder agile. LNB power supply. 50-channel
memory, full baseband output. high-quality audio. Every needed feature at asensible
price ( lowest in the industry). Write or call for full information on this quality receiverthe answer for your station. Networks call for prices.
Phone: ( 614) 866-4605
Fax:1614)866-1201

UNÎVERSAL

Radio World's Broadcast Equipment Exchange provides a FREE listing service for radio stations

ELECTRONICS, INC. 4.555 Groves Road. Suite 12 ColumbuS. OH 43232
(irnonunicarion, ...per ,
flub
Phone: (614)866-4605 Fax: (614) 866-1201

STATIONS
WMNY, 5 kW, Elloree-Santee Sc, 4
tower directional, 500 w PSA/PSSA.
197 nights, all equip & license. on 1-95,
near golfing. Lake Marion. xInt retirement area, $ 75,000 or rent studio &
tower, $600/mo. 803-492-7613.

and recording studios only. All other end users will be charged. Simply send your listings to us, following the example below. Please indicate in which category you would like your listing to appear.

PHONE: 703-998-7600 FAX: 703-998-2966

Mai. your listings to the address below. Thank you.
Please print and include all information:

CI Yes

Title

LI No

Signature

Company/Station

Date

RacJi®WerIcl

Please Circle only one enty for each category:

Address

I. Type of Firm

City/State

D. Combination AM/FM station

F. Recording Studio
K. Radio Station Services

Zip Code

A. Commercial AM station
B. Commercial FM station

G.TV stationdeleprod facility

C. Educational FM station

H.ConsultanVind engieer

-

Telephone
Brokers, dealers, manufacturers and other

E.Networkigroup owner

users can participate in the Broadcast

I. Mfg, distributor or dealer
J. Other

organizations who are not legitimate end

II. Job Function
A. Ownership

G. Sales Manager

listings & display advertising are available on

B. General management
c. Engineering

E. News operations
F. Other (specify)

a per word or per inch basis.

D. Programming/production

_

Equipment Exchange on a paid basis. Line ad

WTS 0 WTB 0 Category:
Make:
Brief Description:

Call Simone Mullins, Classified Ad Manager, to
reserve space in the next issue. Use your credit card
to pay, we now accept VISA and MASTERCARD.

Iwould like to receive or continue receiving
Radio World FREE each month.

Contact Name

Model:

5827 Columbia Pike, 3rd Floor
Falls Church, VA 22041

Select from these categories for best ad positioning:

Price: _.
'Closing for listings is every other Friday. Please be aware that it does take approximately
1 month for your listings to appear. They will then appear for only 2 issues. If more time
is needed, please re-submit your listings.

col

inch ( per inch)

1x

3x

6x

12x

$60

58

54

49

10-19 col inch ( per inch)

55

52

49

44

Distributor Directory

100

95

90

85

Professional Card

65

60

55

50

Classified Line

Blind Box Ad

Ad

$1.50

per word

$10 additional

To compute ad costs: Multiply the number of ad inches (columns x inches) by the desired

Broadcast Equipment Exchange
PO Box 1214, Falls Church, VA USA 22041

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

Classified Advertising Rates Effective January 1, 1994

_

1-9

Phone: 703-998-7600

Leasing
Limiters
Microphones
Miscellaneous
Monitors
Receivers & Transceivers
Recorders
Remote & Microwave Equip.
Repa ,rServices
Satellite Equipment
Software

Acoustics
Amplifiers
Antennas & Towers & Cables
Audio Production (Other)
Brokers
Business Opportunities
Cart Machines
CO Players
Computers
Consoles
Disco- Pro Sound Equip.
Financial Services

rate schedule for your per unit cost. Example: a 3" ad at the lx rate is $180, at the 3x rate
FAX: 703-998-2966

$174, at the 6x rate $ 162, at the 12x rate $ 147, etc.

BEE
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STATIONS...WTS
10K AM in No. Central AZ. 520-7740864
Want To Buy
Want to buy your FM CP, any size,
anywhere, or distressed or dark FM station, send info. Scott Communications,
POB 10262, Amarillo TX 79116. 806356-6916.
Bdct group seeking FM commercial
station to lease/purchase in IN, IL, OH
or MI. Mr Stevens, P013 428267,
Evergreen Park IL 60642-8267.

Audiopak A2 (
110), various lengths,
most : 70 to 1:40, $ 1.50/ea or $ 150/all;
Micro-Trak 72 cart Lazy Susan, $50;
Fidelipac 96 can rack, $75; 10" reels of
est bfferlank tape, BO. M Meyer. KLQP,
Box 70, Madison MN 53256. 612-5987301.
Audiopak A-2, ig quantity of brand
new, never used carts, music lengths.
various sizes, $ 1.50/each. M Gollub,
WMJS, POB 547, Prince Frederick MD
20618-0547. 410-535-2201.

Pams Jingles ref tapes, 1951-1976,
BO. R Kaufman, Pams Prods, POB
462247, Garland TX 75046. 214-2717625.

Phonograph records from 1950-1970
all music types, 45s, 33s, 78s & transcriptions, top prices paid, will travel. B
Berry, Karavan Broadcasting, 13 Montgomery PI, Conroe TX 77384. 409-3212920.

PRODUCTS COMPANY

Want To Sell

Audio Cartridge
Rebuilding
Division

Want To Sell

69 Sandersdale Rd. Charlton, MA 01507
1-508-248-3157 or 1-508-853-0988

Traffic, Billing, & Accounting.
Powerful, inexpensive. Works with

Circle (212) On Reader Service Card

J

automated, satellite or live
operations. INTERFACES with popular

MARTI VHF/UHF RPU Systems
ISDN & Switched- 56 Systems
Call or FAX Dwight Weller

Absolute Broadcast

WELLER

AUDIO-VISUAL

Automation

Phone: ( 410 or 800) 252-835 FAX: (
410) 252-4261

LOCATION SERVICES
IN THE UNITED KINGDOM
Planning remotes Imin the U.K.?
Industrial/Commercial

Painting

eprovide acomprehensive service

organin venues for your shows
•we provide temporary equipmen:
•live links via ISDN/Switched
•experienced radio engineers
•we help you line-up guests
Contact London ( 44) 81 442 8900
Good Morning from Great Britain

•we

Sandblasting/Waterblasting
Special Coating
(specialize in radio towers)

lt .11 etifirr

Tower Sales 8c Erection
Tut iiiwy sir,. I
weetopni.
Insiallanon & Mano,m.r,
API/FM thieslea.. ,
Microwave, , ••
Antennas Pi

TO

ER

.,•

OMM

Communications Specialists

Ben Wall
President
r;eil

ENGINEERING

Baltimore, Maryland

Ale Florida ( 813) 643-3689

e,017 Triangle Dr
Raleigh. NC 2/613
(9191781 349e
Fax ( 9191781 A441

Ltd. London N/

INU1111•111
1CHRIS SCOTT & ASSOCIATES
BOWLING GREEN, KY
FAX: 502-781-1232
PH: 502-781-5301

HP 331A distortion ant with manual,
$350+shipg; HD 204C audio oscillator
with manual, $ 150+shipg; HP 403B AC
voltmeter with manual, $ 125+shippg;
HP 120B oscilloscope with manual,
$100+shipg; HP 52451 counter,
$100+shipg; HP 5328A counter,
$150+shipg. E Luttrell, WIDS, RR6
Box 175, Liberty KY 42539. 606-7879622.
Potomac Instruments AA-51 audio
analyzer & AG 51 generator: $ 15001
pair. C. Scott, 502-781-5301.

Now

HARRIS ALLIED
PARTS AND
TECHNICAL
SUPPORT
we can be reached

online via e-mail.
TSUPPORT@HARRIS.COM

GOODRICH
enterprises, inc.
Parts and technical service for all
MCMARTIN TRANSMITTERS,
CONSOLES, EXCITERS,
RECEIVERS, TRANSMITTER
AND INDUSTRIAL TUBES.
11435 Manderson St.

EVANS ASSOCIATES
Consulting Communications Engineers

and Field

problems you're having.

Member Af "
C'E

T. Z. Sawyer
Technical
Consultants
AM-FM-TV-LPTV

1-800-255-2632
FAX: ( 301) 913-5799
6204 Highland Dr.
Chevy Chase, MD 20815

North America

RF & Audio

Mirkwood Engineering
Services
Broadcast and Telecommunications

RF HAZ-- I990 POP Count

Consultants

FAA Tower-Draw Tower

Multidiscipline Engineenng and Planning Firm

V

including • Application & Allocation Services

Doug Vernier
Broadcast Consultant
1600 Picturesque Dr
c,-,I.ii Falls, I.\

ki I3

800- 743- DOUG

*Design & Optimization of
AM Directional Arrays
*Analysis for New Allocation,
Sue Relocation. And Upgrades
AM- FM TV LPTV
Wireless Cable
(MDS/MMDS/ITFS/OFS)
*Environmental Radiation Analysis
*Field Work
•Exped Testimony

5203 Leesburg Pike

Member AFCCE

AM FM TV Search Programs

Nioffet, Larson & Johnson. Inc.
Consulting Telecommunications

Falls Church VA 22041

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

Contour Mapping-STI. Paths

MULLANEY ENGINEERING, INC.

Two Skyline Place, Suite 800

Microwave • Wide- Area Networks & STLs

Si,

MUJ
Engineers

Engineering

Video/Datalloice • Light Fiber &

PC - SOFTWARE

Omaha, Nebraska 68184 U.S.A.
PH: 402-493-1886
FAX: 402-493-6821

(703) 824-5660

Call Simone at 8.00-336-3045 today!

CSP 5kW dummy load, originally built
for 1410 kHz, $500; CSP 600-001 RF
switches ( 4): capacitors 1960 ( 2).
.00025, 10,000 V, 5.5 amps; G3B,
.00015, 15,000 V, 16 amps; . 003,
12,000 V. 24 amps; .001, 20,000 V, 13
amps. L Fuss, WDTL, POB 1438,
Cleveland MS 38732. 601-846-0927.

TV • FM • AM • ITFS • Satellite
FCC Applications. Design

OWL ENGINEERING, INC.

FAX: 703-824-5672

reach 22,000+ subscribers.

Collins 20V-2 compliant transmitter
with manual & spare audio chassis, 1
set tubes, partial power supply &
assorted parts, $2500. D Ken, 2309
Co Rd Y. Halley WI 54440. 715-4463819.

•AM-FM-CATV-ITFS-I PTV

or with any technical

Advertise in Radio World and

Broadcast Electronics FM 1C, 1year
old, SS with FX50 exciter, $ 10,000/Best
Offer. F Befera, KUSZ, Box 7200.
Duluth MN 55807. 218-628-2324.

• Frequency Searches and Coordination

For your parts needs

Pont Gamble '5
,`
with your
Advertising Dollars!

Want To Sell

• FCC Applications and Field Engineering

I1116 W. County Road. F, SI. Paul, MN 33112 ( 612)6 11-1 SSil

1, 2 & 3-Line Extender Systems

Try it for 60 days, no obligation.

New community/public radio station,
non-profit, tax-deductible 501(c)3)
needs studio equipment, especially
stereo or multi-track recorders, mics,
mic stands, signal processors, consoles, software, computers, test equipment, etc, will ship, provide gift letter,
tax documents. M Cohen, KGLP-FM,
200 College Rd, Gallup NM 87301. 505863-7625.

1-800-797-1338

Now With The New TELOS ZEPHYR

DIGITAL AUTOMATION SYSTEMS.

TRANSMITTERS

90 deg.

0717

COMREX and GENTNER

REMOTE
EQUIPMENT
RENTALS

••• 20-40 DB NULL

• Station improvement and modernization

SERVICES
PC SOFTWARE for Broadcasters.

Want To Sell

Consulting Communications Engineers

Continuous Tape Mag.

Scotch radio production facility deleting classic rock library on vinyl, 7 &
10.5" reels, $300/130. 703-578-3014.

REJECTION

Nems-Clarlc/RCA WX-2 or equivalent
field intensity meter, good working
cond, in calibration, $400 or so. ACrain,
WLVV, POB 1404, Collierville TN
38017. 901-854-7148.

CONSULTANTS

New NAB Marathon cartridges
prices on request.
.35 Years professional experience!
Lifetime member AES R.D. MYERS Sr.
Manufacturers of Audio Devices,

Fidelipac Master Cart (
red). 350 carts,
many 2 1/2 to 3minutes, $75 cents/ea,
$250/all. Verne. VVWJOIWJQJ. 5658 143rd
Ave, Holland MI 49423. 616-394-1260.

Antenna

AM BANDWIDTH
MEASUREMENTS
THIS YEAR?

CALIBRATED

Eico 378 audio generator to 110 kHz,
BO; Monarch FS1-3 VSWR meter. BO;
CSC Design Mate II function generator.
1Hz to 1MHz, square, triangle or sine
wave, BO; Micronta hand-held signaltracer, BO. DJackson, 203-762-9425.

(New rate effective 3/1/95)

10.5 reels of music service tapes, AC
music, var artists, no song lists w/tapes,
all tapes including storage boxes, buy
for music or tape, $ 1/reel+shpg. B
Williams, 918-455-9522.

The
Shielded

14, 1995

Want To Buy

WANT ACCURATE

••• SUPERIOR NOISE

Want To Sell

all brands, any length up to &
including 3.5 minutes, $ 1.95 for
Standard Tape, $ 2.15 ea. for HOLN
Tape. FOB out plant, 48 hrs delivery.

Classic Rock CD library, great collection in HI. Bob, 808-671-2851.

I

TAX DEDUCTIBLE

TEST EQUIPMENT

Rebuilding/reloading, like new,
TAPES/CARTS/REELS
& CD's

Fidelipac/Audiopak Mastercart II gold
or AA-4light blue in 2:30 through 4:00
lengths, must be in very good condition, call after 3PM CST. 214-2717625.

Want To Buy

STEREO
GENERATORS

Motorola C-QUAM gen on 620, sell or
trade, BO. D Solinske, WSUN, 877
Executive Ctr Dr, St Petersburg FL
33702. 813-579-3316.

June

Consulting Engineers

9049 Shady Grove Court
Gaithersburg, MD 20877
Phone: ( 301) 921-0115
Fax: (301) 590-9757

o FCC Applications & Exhibits
• Experimental Authorizations
o AM Directional Antennas

•Propel, Engineenng & Construction
Management • Site Acquisition
•Rural & Remote Site Installations
•Field Service • Studio Design & Installation
50

Park Ave. Claremont, NH 03743
1603)542-6784

W. LEE SIMMONS
8« ASSOC., INC.
BROADCAST
TELECOMMUNICATIONS
CONSULTANTS
5 Gracefield Road
Hilton Head Is., SC 29928
1-800-277-5417
803-785-4445
FAX: 803-842-3371

teTeletech,inc.
13ROADCAST CONSUI.TANTS
AND ENGINEERS
•HT' Applications 8,r Field Engineering

• High Power Antenna Arrays

•Fit-quency Searches & Coordination

• Frequency Studies

•Facility Design & Construction

•I ‘ twer Erection & Maintenance

coNTAur
Kenneth W. Hoehn

• SIL Applications
• Class Upgrades

23400 Michigan Ave

• Station Inspections

Dearborn, MI 411124

(313) 562-6873

Contact Radio World Newspaper for availabilities
P.O. Box 1214

Falls Church VA

1-800-336-3045

22041
r

mosterCo.nj1

June 14

BEE
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INCREDIBLE

TRANSMITTERS...WTS
Gates 7E-1 exciter, tuned to 95.2 MHz,
as is, $200. LFuss, WDTL, POB 1438,
Cleveland MS 38732. 601-846-0927.

FM RADIO
TRANSMITTERS

Ihternacional

Want To Sell

FOR THE BEST PRICE

Buy Factory Fresh

& 24 Hr service on transmitting tubes
call Goodrich Eni Inc al 402-493-1886
day or night, FAX 402-493-6821

New Tubes

l'AVLOP

III»
Svetlana

,/ EIMAC, BURLE.

Gates DC1G 1kW transmitteer, BO. H
Shumway, KTIM, 801 W Wickenburg
Way, Wickenburg AZ 85390. 520-6847804.

BESCO

77

SIEMENS, AMPEREX,
NATIONAL, and more
/ Off-the- shelf delivery

ELECTRON (DEVICE:

/ 24- hour emergency

World Leader
in AM - FM
Transmitters

8 u. lity

service

é

Richardson
Electronics, Ltd.

"how je a444 30lls ,yea4"

91 AM & FM
Pre- Owned Units
in Stock
1 ALL - Powers
1 ALL - Manufacturers
/ ALL - Instruction Books
/ ALL - Complete
/ ALL - Spares

The Transmitter People

layer 80e. ( Ontham) L.nuted. Lee St. Oldham
Engand.
TeL 44 ( 11)61 652 3221,
Fax, 44 ( 0)61 626 1736
US Sales Fax 407 363 2818
all We'
Satddying Customers SInce 1965

Call and take advantage of
our liberal trade-in plan.
Tune and test on your frequency, available on site.
Complete inventory on
request.

Harris FM 2.5 k with MX- 15 exciter
spares, like new, $ 12,500; ER) 2-bay
low power Rototiller, 107.1 mHz. $2200;
HarrisiGates FM 2.5H3, ilk condition,
$5995 Chns 816-928-5959.

Phone: 214-630-3600
Fax: 214-226-9416
Motorola C-OUAM exciter, needs new
meters for front, $ 1000 or trade for carrier current broadcasting transmitter. J
Kesler, POB 644, Livingston KY 40445.
606-843-9999.
Powerpak SMG-40 stereo generator,
good condition with manual, $400/Best
Offer. DThompson, 510-609-8631.

BEXT

0E1 amplitiers, excitere and stereo
generators. All are reconditioned and
are tuned and tested on your frequency. 6month warranty is included. If you
want qualrty used equipment, call or
fax 609-232-1625 and ask for Bob
Brown.

11 ,1i; 111antlermiii

hit Id.
(
PI '.- 18$0 ' 4\ .16`..2-19.3-6 S21

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

USA 619-239-8462
FAX: 619-239-8474
Marti RPT-25-R transmitter, tuned to
455.0875, no power cord. unit came with
station when purchased 8/92, used
once, unsure of actual time, good shape,
$350. K Riggs, KTBR, POB 1760,
Roseburg OR 97470. 503-672-4427.
Used equipment for sale: Belar SCM1, Belar RFA 1, Belar FMS- 1, Belar
FMM-1, Moseley MRC 1600 system.
TFT EBS receiver/generator, Gentner
patch panel, and Harris racks. Call
Transcom Corporation 800-441-8454 or
215-884-0888.

Harris st4reo exiter, mint with manuals, $20G. G Wins, WDOC, Univ Dr,
PrestonSurg KY 416S3. 606-8868409.
Want To Buy
5 kW - 25 kW. aiy krid; STL xmlr &
rcvr non type tccepted ok; also STL
dishes. Scott Comm, POB 10262.
Amarillo 1"X 79116. 806-456-6916.
Used FM xmtr 15-25 kW. 99.3 MHz.
w/exciter if avail & Irma's. A Ward,
911N Lake Havasu Ave, Lake Havasu
City AZ 86403. 520-855-9000.
50 kW AM xmtr. A Weiner, 207 985 7547.

Quality
Rebuilt Tubes
Approximately V2 the
Cost of New

800-532-6626

4X150A/7034

3CX2500A3/8161

5CX1500B

4CX15,000A/8281
4CX10,000D 8171

5CX1500A

YC130/9019
4CX5000A ' 8170
4CX3500A8560AS
4CX1600B811A

from USA stock.
in Russia's
largest power tube factory.
.Generous* warranty based
on high quality.
•Honest prices based on
quality at low cost.
•Manufactured

Phone: 800-239-6900
205-882-1344
FAX: 205-880-8077
OEMs, Distributors
Phone US: 800-578-3852
Int'l 8,1 US: 415-233-0429
FAX: 415-233-0439

or Fax 415-592-9988

vanan@

Transmitting Tubes .)

We BUY & SELL all types of
transmitting/receiving tubes.

Circle ( 102) On Reader Service Card

power çrid tube products

IN CA 800-422-4277 / OUT CA 800-422-4250

WANTED!

Circle

TURNTABLES

(
124) On Reader Service Card

Want To Sell
Russco TT ( 4), $ 100 G Collins,
WDOC,Univ Dr, Prestonburg KY 41653
606-886-8409

THE

Purple Processorm
Finally!

Russco turntables 12) w/Shure arms &
preamps. gd cond. $ 110/ea. 813-732-5339.

A loud, clear and DYNAMIC FM

AR turntable on walnut base w/Shure
RXT-6 cartridge, BO: Russco Cuemaster
3-speed It w/Grey tonearm. nice, BO. D
Jackson, 203-762-9425.

processor without the grunge! We can prove it!

Call

833C

•Shipment

Call 800-414-8823

AFIS ELECTRONICS
7110 De Cells PI. Van NuyS. CA 91406
FAX 818-997-6158

Want To Buy

833A

4CX800A

•Watch this list grow.

Made in U.S.A.

3-500Z
833A C
5CX Series
4-400R/C 3CX Series 6146
807
4CX Series 12BY7A
100.000 Tubes Stocked

Iii

4CX1500A

Broadcasters

916-662-7553

NEW • REBUILT

I

4CX350A/8321

4CX25013/7203

OUR 47th YEAR

II

4CX350AC

3CX15,000H3
3CX10,000H3

3CX2500F3/8251

•Applications Support
•Committed to Quality

Circle (
80) On Reader Service Card

titiO

3CX15,000A3

4CX250BC/8957

•Largest Selection

Price List

Coll for Our

4CX400A

3CX3000A7

Worldwide
Power Tube
Leadership

TUBES

.T
1
Momme

Gates FM-250C FM trassmitter, works,
compiantlwith TE 3 Gales exciter, on
91.7, spare power amp. $ 1500/all. M
Taylor, KNEO-cM. R; =11 Box 1821
Hwy 86, Neosho MO 64850. 417-4515636.

Power You Can
Trust

ECONCO

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

Neu 11, 1,art,t. \1,Ill 1-S000 111
em Rm. S,Tnt
Marlin t811100i11 111
rela‘irel:roatt,..,1 rit
', owe
iiser1 11i Mil no
I
01
,
..\( Iler. I
GooRrn 11 I
SI

807, 811, 813, 8874, 8877, 4-400, 41000, 4CX250B, RCA. Amperex,
EIMAC, etc. Westgate 800-213-4563.

Used LPB AM carrier current. or
Rt.dio Systems, must be in good
shape, also used L''B FMS 2000
cable FM mod. G Gaula. KLBN-AM,
POB 1058, Lebanon OR a7355-0967.
503-258-2190.

e •

wer

3CX2500H3

FAX: ( 708) 208-2550
I
Watt
30Wait
300 Watt
61X1 Watt
I
K Wait
2K Wail
4K Wat:

'

4CX250I2/7580W
3CX10,000A7
3CX3000F7/81624CX25OBT

1-800-348-5580

TAYLOR

•

3CX15,000A7

1.904.622.7700 for a

DEMO.

C&N Electronics
Harold Bramstedt
6104 Egg Lake Road
Hugo, MN 55038
(612) 429-9c397 ext.23
(800) 421-9397 ext. 23
FAX ( 612) 429-0292

Your one all for Quality,
Reliability and Economy
in FM transmitters

Circle ( 58) On Reader Service Card

TRANSCOM CORP.

• SST

Serving the Brcadcast .industry Since 1978

Series —

State

FM

i

Low Power Solid

from 30 to 500 watts.

Fine Used AM & FM Transmitters

• ..deeectd Series — Medium Power

and Also New Equipment

Solid State FM 1 to 11KW

For the best deals on Celwave products,
Andrew cabJe and Shively antennas.
1 kW FM 1978 Collins 931C-2
1 kW FM 1975
2.5 kW FM 1983

Harris FM2.5K
Harris FM3H
Harris FM5H3

5 kW FM 196? Gates FM5B
10 kW FM 1968

RCA BTF 10D

20 kW FM 1976

Harris FM2OH/K

▪ MK

10 kW AM 1974 CSI T- 10-A

Rydal PA 19046

Series —

High

from 1.5 to 50 KW
The

- 10

"The Transmitter People"

Energy-Onix

800-441-8454 • 215-884-0888 • FAX Mo. 215-884-0738
752

Circe ( 14) On Realer Service Card

Medium and

Power Grounded Grid Triode, FM

10 kW AM 1975 Continental 316-F

1077 Rydal Road # 101

Triode, Single Tube

FM from 4 to 11 KW.

1 kW AM 1980 Continental 314R-1
5 kW AM 1977 RCA BTA SI_

25 kW FM 1975 AEL 25.000KD

I

JECC, Series — Medium Power
Grounded Grid

RCA BTF / E2

3 kW FM 1980 CSI 3000E
3 kW FM 1974
5 kW FM 1974

•

518-828-1690
FAX: 518-828-8476

Warren Street, Hudson NY 12534
Circle ( 36) On Reader Service Card
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ADVERTISER I
NDEX

EMPLOYMENT
To place ads in this section, use the ActionGram form. To respond to box

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

numbers, write Radio World, PO Box 1214, Falls Church, VA 22041. Attn:
POSITIONS WANTED
Young, enthusiastic radio rookie looking to make name in broadcasting field,
like central part of US but willing to
move. Matt, 405-772-1630.

Country/AC mom AT/PD, creative hormones and brilliant phones, promotions,
remotes. Mike, 510-432-6300.

Recently out of bdctg school, hardworker, willing to travel, looking for onair, prod, traffic. Joey, 405-449-3683.

Innovative.
leadership- oriented
PD/morning air talent seeks Midwest
challenge, turnarounds a specialty.
Ron, 612-774-0673.

30+ year broadcast pro seeks new
opportunity. Full knowlegde FCC and
FAA rules, conslruction planning, major
equipment purchasing, turnkey construction, high power FM and AM DA
construction and mantenance, will relocate. Radio World, P.O. Box 1214, Falls
Church VA 22041. Box RW95-5-311RW.

Ready to rock your listeners' socks off,
bright young talent, willing to do what it
takes, able to start immediately! Steve,
918-742-1227.

HELP WANTED

Groups of 6 radio stations in Northeast seeking experience chief.
Knowledge of RF, studio maintenance,
computers, digital audio amust. Good
pay and benefits. Reply to: Radio
World, P.O. Box 1214, Falls Church VA
22041. Box RW95-5-31-2RW.

CE
for
major
market
AM/FM combo. Competancy in: AM DA's, PC computer systems, PC comput
el networks, TVRO, studio/
RF construction, maintenance, FCC compliance.

Saga Communications. Inc. seeks a
Chief Engineer for WNOR AM/FM and
WAFX-FM, Norfolk, Virginia. The right
candidate should have an excellent
work ethic, thorough knowledge of all
studio and transmitter site operations,
and strong preventative maintenance
skills. Saga Communications, Inc. is
one of the industry's most admired companies and will provide excellent pay,
benefits, and support. Please send
salary requirements, resume and reference to Jeff Scarpelli, General
Manager, Tidewater Communications,
Inc., 870 Greenbrier Circle, Suite 399,
Chesapeake VA 23320 or fax to 804366-0022. EOE.

Minimum five years experience & FCC General Class
Permit. Resume, references,
salary expectations, & credentials to: " Resumes" at
2950 SW 2nd Avenue
Fort Lauderdale, FL 333 15
or FAX to 305-524-8734
•

EOE

STAFF ENGINEER
Premier broadcast facility seeks
person with studio and broadcast skills including ability to
handle remotes and bench work.
Understanding of LAN's and
PC's a must. Good communication/people skills and positive
"love what Ido" attitude important. FCC license, 55E certification, Novell-friendly. Formal education a plus. Minimum 2 years
hands-on experience required.
Send resume and salary requirements to: Greg Savoldi,
WTVN/WLVQ, 1301 Pubrin Rd.,
Columbus, OH 43215. EOE

Recent grad seeking on-air/prod position, ready to rock & roll your station,
will move anywhere, interested? Matt,
405-755-8344.
Seasoned industry veteran looking for
stable, career opportunity in management/programming/ownership, let's talk.
Roger. 615-235-6889.
Over 5yrs exper in live 8 satellite,
excellent dj, prod, good at news loo,
please hire me, OH, IN, MI. Dan, 810476-4498.
Versatile, intelligent, great for startups or existing stations, wants FIT airshift, 1st PD gig, never promoted, tired
of unrated markets, uncompetitive pay.
Janet. 502-895-5888.
Experienced engineer, directionals,
RF. studios, computers, seeking fulltime maintenance position with board
shift, small community, easy living.
Engineer. 7894 Palm Grove, Indianapolis IN 46219.
11 you are in the NJ, PA. NY area &
need an experienced radio professional
who can do anything & everything. I'll
help make your station # 1no matter
what format. 919-310-5394.
Radio engineer, 25+ years experience,
all facets, 50 kW AM & 100 kW FM
directionals, plus more to tell, So AZ
only. Peter, 520-744-3660.
Talented on-air, creative in production,
grad of bdctg school seeks f/t employment w/your station. Brian. 405-7893771.

General Sales Manager for
Texas medium market, adiacent
to major market. M aspects of
sales management. Must have
excellent qualifications. Send
resume to: Radio World, POR

Versatile, intelligent! Great for startups or existing stations. wants F/T airshift, 1st PD gig, never promoted, tired
of unrated markets, uncompetitive pay.
Janet, 502-895-5888.

1214, Falls Church, VA 22041.
ATI'N BOX # : 95-6-14 1- RW.
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June 16
Deadline for July 26 issue is:

360 Systems
AEV SNC
ATI
Ad Week
Air Corp.
Air System Technologies
Antique Electronic Supply
Aphex
Arrakis
Arrakis
Arrakis
Arrakis
Arrakis
Audi- Cord Corporation
Audio Broadcast Group
Audio By Van Alstine Inc.
Audio Precision
Audio-Technica US Inc.
Auditronics
Autogram
BSW
Belar
Benchmark Media Systems
Benchmark Media Systems
Best
Bill Bradley
Broadcast Devices, Inc.
Burk Technology
C&N Electronics
CCA Electronics
CCS
CRL
Circuit Werkes
Clark Communications
Coaxial Dynamics
Comet North America
Communications Data Service
Computer Concepts Corp.
Comrex
Continental Electronics
Cool-Amp
Cortana
Crown Broadcast
Cutting Edge
Cutting Edge
Datavvorld
Denon Electronics
Digital Audio Labs
Dolby
Econco
Econco
Electro Impulse
Energy-Onix
Excalibur
Fostex Corp.
Freeland Products, Inc.
Freeland Products, Inc.
Ghostwriters
Gorman Redlich
Hall Electronics
Harris Allied
Harris Allied
Harris Allied
Harris Allied
Henry Engineering

FREE Subscription/Renewal Card
Iwould like to receive or continue receiving Radio World

FREE each month.
Signature

D Yes C Nr)
Date

Reader Service
Use until September 19, 1995

Please first fill out contact information at left.
Then check each advertisement for
corresponding number and circle below.
Purchasing Authority
1, Recommend
2. Specify
3. Approve
133

155

177

Please print and include all information -

002 024 046 068 090

112 134

156

178 200

Name

003 025 047 069 091

113 135 157

179 201

004 026 048 070 092

114

180 202

005 027 049 071

115 137 159

181

006 028 050 072 094

116

138

160

182 204

007 029 051

117 139

161

183 205

Title

Company/Station
Address
City

State

ZIP

Business Telephone (
Please circle only one entry for each category
I. Type of Firm
D. Combination AM/FM station F.
A.

Commercial AM station

Recording Studio

C.

Educational FM station

K. Radio Station Services
G. TV station/teleprod facility
H. Consultant/id engineer
I.
Mfg, distributor or dealer

E.

Network/group owner

J

B Commercial FM station

Other

II. Job Function
A
B.

Ownership
General management
Engineering
Programming/production

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

001 023 045 067 089 111

093

073 095

136 158

199

203

008 030 052 074 096

118 140

162

184 206

009 031

119

141

163

185 207

010 032 054 076 098

120 142

164

186 208

011 033 055 077 099

121

143

165

187 209

012 034 056 078

100 122

144

166 188 210

013 035 057 079

101

053 075 097
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t14
57
94
5
68
167
130
39
136
158
185
123
138
203
180
142
115
202
67
134
112
108
140
58
76
160
151
90
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192
207
182
213
205
37
60
77
1ZO
11
156
117
16
23
80
18
36
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143
33
106
10
4
168
191
38
52
118
152

Page
No.
38
59
35
25
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12
27
76
74
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32
68
63
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35
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53
22
70
18
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45
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29
58
68
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23
I1
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35
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36
20
29
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9
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28
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35
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68
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No.

Advertiser
lnovonics
lnovonics
J Squared Technical Service
KRK Monitoring Systems
Korg
MPR Teltech
Marante
Marathon Products
Meridan
Micro Communications, Inc.
Micro Tech
MicroCon Systems, Inc.
Modulation Sciences
Moseley
Mouser Electronics
Myat Inc.
NAB
Neutrik
Old Stone Corp.
Orban
Pacific Recorders
Phasetek
Popless Voice Screen
Pristine Systems
Prophet Systems
0E1
OM1
RE America
Radio Design Labs
Radio Resources
Radio Systems
Rane
Register Data Systems
Roland Corp.
Sascom
Satellite Systems
Scott Studios
Shively Laboratories
Silicon Valley Power
Sine Systems
Sine Systems
Sonic Frontiers
Sound Valves
SoundAmerica Corp.
Stephens Communications
Studio Technology
Svetlana Electron Devices
Svetlana Electron Devices
Svetlana Electron Devices
Tascam/Teac
lelos Systems
The Management
The Microphone Co.
Transcom Corp.
USA Radio Network
Universal Electronics
Varian
Varian Eimac
VirteX
Ward Beck Systems Ltd.
Wheatstone
Wheatstone
Whirlwind
Will- Burt
Zercom

43
79
I75
63
216
I47

e

212
190
198
3I
44
788
35
I55
I78
51
2
84
139
20 I
48
41
97
2I1
45
109
64
14 6
99
24
145
I66
50
30
I03
87
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I3
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2I8
I35
I54
I96
42
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I37
102
I2 1
184
70
2I0
14
69
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26
I87
I7
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53
163
27
6

Ad Traffic Coordinator
Kathy Jackson
Ad Production Coordinator
Lisa Lyons
Production Assistant ... Cristina Strigel, Laurie Anne Tarkington
Ad Coordination Manager
Circulation Director

Circulation Manager
Accounts Receivable

Simone Mullins

Eleya Finch
Steven Bowman
Steve Berro

Advertising Sales Representatives

SUBSCRIPTION/READER SERVICE FORM
June 19, 1995

161
74
128

Stevan B. Dana
Carmel King
Al Leon
Marketing Assistants ... Regan Deatherage, Annette Deutscher
Production Director
Lisa Stafford
Publication/Desktop Systems Mgr
Julianne Shannon Stone
Classified/Showcase Production Coordinator
Vicky Baron

June 30
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Service
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Marketing Consultant

Deadline for July 12 issue:
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Service
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No.

123 145

167

189 211

U.S.East: Skip Tash
U.S. West: Dale Tucker
International: Stevan B. Dana
Europe: Dario Calabrese
Japan: Eiji Yoshikawa

703-998-7600 Fax: 703-998-2966
916-721-3410 Fax: 916-729-0810
+ 1-703-998-7600 Fax: + 1-998-2966
+ 39-2-753-0274 Fax: + 39-2-753-2697
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Free Subscriptions are available upon request to professional broadcasting and audiovisual equipment users. For address changes,
send current and new address to SW amonth in advance at PO. Box 1214. Falls Church, VA 22041. Unsolicited manuscripts are
welcomed for review: send to the attention of the appropriate editor

ABOUT OUR EMPLOYMENT SECTION
HELP WANTED
Any company or station can run " Help Wanted" ads for $ 1.50/word or buy adisplay
box for $60/column inch. Payment must accompany insert, use your MasterCard or
VISA; there will be no invoicing. Blind box numbers will be provided at an extra
charge of $ 10. Responses will be forwarded to listee, unopened, upon receipt. Call
800-336-3045 for details.

POSITIONS WANTED

014 036 058 080

102

124

146

168

190 212

Any individual can run a " Position Wanted" ad, FREE of charge ( 25 words max),

015 037 059 081

103

125 147

169

191

016 038 060 082

104

126 148

170 192 214

017 039 061

and it will appear in the following 2 issues of Radio World. Contact information will
be provided, but if a blind box number is required, there is a $ 10 fee which must be
paid with the listing (
there will be no invoicing). Responses will be forwarded to

213

083

105

127

149 171

193 215

018 040 062 084

106

128 150 172

194 216

019 041

107

129 15 1 173

195 217

020 042 064 086

063 085

108 130 152 174

196 218

021 043 065 087

109 131

153

175

197 219

022 044 066 088

110

154

176

198 220

132

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

the listee, unopened.
Mail to:

BROADCAST EQUIPMENT EXCHANGE

PO Box 1214, Falls Church, VA 22041 Attn: Simone Mullins

The contemporary 210 console contains exactly those features and qualities

Why Auditronics'
210 console
remains radio's
virtual
standard

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

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

auditronicf. inc.

3750 Old Getwell Road, Memphis, Tennessee 38118 • 901-362-1350 FAX 901-365-8629
Circle ( 203) On Reader Service Card
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7305 Performance Drive, Syracuse, NY. 13212
(tel 315-452-500e/fax 315-452-0160)

