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Success With InXsys
Radio veteran Laurence Norjean is
piloting InXsys Broadcast Networks
to NTR success through online
partnerships.
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Ron Rackley considers the promise of
the controversial Crossed-Field
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USADR, Kenwood Approve Pact
by Leslie Stimson

NEWS
V Lucent Digital Radio said it successfully tested its IBOC DAB system on an NPR member station in
New Jersey.
See Page 6
FCC proposals could cost FM
stations many listeners, in one
expert's view.
See Page 8

NPR Chief Sees Promise
In Technology, Cooperation
by Kathy Merritt

ENGINEERING
V
Need
a
portable MD''
RW tries out
the Aiwa AMF70.
See Pag
e
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V In the days before tapes and digital storage, stations relied on something called instantaneous disc
recording. Ronald Pesha looks back.
See Pag
e

21

GM JOURNAL
V The summer movie season
brings monster promotional opportunities to your station.
See Pave 34
V Alan Haber reviews
the book " Voices in
the
Purple
Haze:
Underground Radio
and the Sixties."
See Page 40

COLUMBIA, Md. USA Digital Radio
and Kenwood Corp. have signed atechnology and marketing agreement to
develop receivers capable of receiving an
in-band, on-channel digital audio broadcasting signal.

viuces
Hà'ereP ie

The agreement makes USADR the
first developer of IBOC technology to
publicly announce an alliance with a
receiver manufacturer, seen as an important step toward launching IBOC DAB
technology into the consumer market.
Jeff Jury, vice president of operations
and business development for USADR

WASHINGTON The new president
and chief executive officer of National
Public Radio has
vowed that technology will unite
his organization
and its member
stations, not divide
them. He's already
securing the tools
stations need to
provide
more
audio programming
on
the
Internet.
Kevin Klose
who joined NPR in November 1998, recognizes that technology such as digital
satellites could allow NPR to bypass the

more than 600 member stations and go
directly to listeners, ensuring NPR programming would not be interrupted or
pre-empted by the stations. But he said,

NPR's Kevin Klose
"We're not in this for NPR versus anybody." Klose wants to find away for the
See NPR, page 11

Full service solutions
at pit stop speed.
eI

lent,

said, "USA Digital Radio's IBOC DAB
alliance, comprised of broadcasters,
transmission equipment manufacturers,
and now, Kenwood, one of the top three
receiver manufacturers worldwide,
demonstrates
both the broadcast and audio
industry's commitment to bringing digital radio services and products to consumers everywhere."
Retailer education
Bob Law, vice president of mobile
electronics for Kenwood USA, said
Kenwood and USADR would cooperate in marketing IBOC DAB concepts
to consumer electronics retailers and
consumers.
He said retailers are more aware of
satellite-delivered digital audio broadcasting, because that technology has
received more consumer press than
IBOC. "Many retailers will require some
education as to what IBOC is," Law said.
Kenwood has talked to two satellite digital radio proponents, CD Radio and XM
Radio, but has not signed an agreement
with either to design, build or market
receivers, Law said.
Once an IBOC DAB standard is chosen, Law said IBOC receivers intended
for after-market sales could be available
See RECEIVERS page 6

Lead, follow, or get out of the way is not only the
motto in racing, but is quickly becoming the norm
in radio broadcast.
Harris is in this race to provide you with the tools
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V Just how good is 24-bit DAT?
Tom Vernon tries out the new
Tascam DA-45HR DAT machine.
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NEWSWATCH•

Merger Review
Bill Introduced
WASHINGTON
Sens. John
McCain, R- Ariz., chairman of the
Senate Commerce Committee; Orrin
Hatch, R- Utah, chairman of the
Judiciary Committee and John
Ashcroft, R-Mo., have introduced a
bill to shorten and simplify the government's review of telecommunications industry mergers. The Telecom
Merger Act states that if either the
Department of Justice or the Federal
Trade Commission has reviewed a

proposed telecom merger, and "stated
in writing approval or no intent to
intervene," the FCC must transfer the
licenses without delay. The FCC
would be permitted to file comments
in DOJ or FTC merger review proceedings. Under the legislation, the
FCC would review proposed deals
only if the DOJ or the FTC do not
intend to intervene, and the FCC's
review would be held to a 60- day
deadline.
"We need to restore integrity and professionalism to federal review of telecom
industry mergers by setting up an efficient system without needless duplication," McCain stated.

The FCC has said its merger
reviews do not duplicate the work of
the other agencies.

Public Radio Wins
Satellite Money
WASHINGTON Public radio can
breathe ea sier about the future of its
satellite service.
The U.S. Senate has OK'd a spending bill that includes $48 million for a
satellite replacement fund for National
Public Radio.

The House passed asimilar bill afew
days earlier; the president was expected
to sign the measure.
The
Corporation
for
Public
Broadcasting would administer the
fund, which will assure that public
radio has transponder space on a new
satellite.
The presidents of NPR and CPB said
the funding comes at acritical time and
will ensure the uninterrupted delivery of
public radio programming.

Chancellor to
Become AMFM
DALLAS Chancellor Media is changing its name to AMFM Inc., if
Chancellor shareholders approve. The
name change is to reflect the company's
new broad-based Internet strategy. The
See NEWSWATCH, page 3
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Mackie, Samson, Sam Ash Settle
by Randy J. Stine
WOODINVILLE, Wash. Settlements
have been reached in lawsuits filed by
Mackie Designs Inc. against Samson
Technologies and Sam Ash Music. No
terms of the agreements were disclosed.
The settlements
bring an end to a
series of lawsuits
and counter suits
filed by the parties beginning in June
1997.
Mackie filed suit in federal court
against Behringer Spezielle StudioTechnick, alleging patent and trademark
infringement.
Samson
Technologies of Syosset, N.Y., and
New York- based music/pro audio
retailer Sam Ash Music were also

aT

•

named in the suits.
Mackie's trademark infringement lawsuit against Behringer remains.
According to court papers, Mackie
alleged the three companies conspired
to produce acopy of the Mackie 8-Bus

ii;0;àçZiyZiQ.®
mixer line. Mackie claimed Sam Ash
Music and Samson gave the mixer to
Behringer to duplicate. The mixer in
question is Behringer's Eurodesk
MX8000. It has stopped making that
model.
Mackie claimed " uncanny similarities" between the two mixers. It originally sought $ 327 million in damages.

NEWSWATCH•

Mackie also brought claims against the
chief executive officers of Samson and
Sam Ash, Scott Goodman and Richard
Ash, respectively.
The case bounced back and forth
between U.S. District Court for the
Western District of Washington and U.S.
District Court for the Eastern District of
New York.
Mackie refiled its suit against Sam
Ash Music and the two chief executive
officers in New York state in February
1997, after the Washington judge threw
out the claims. The judge ruled Sam
Ash Music had not conducted business
in the state.
Ash resumes line
Subsequently, a November 1998 rut-

Mackie
products
through
its
retail outlets.
In response
to the out- ofcourt settlement of the
claims, Roy
Wemyss, chief
operating officer
for
Roy Wemyss
Mackie, stated
in a press release, " As a designer and
manufacturer of pro audio equipment, it
is important that Mackie products be
available in all retail markets. This settlement will increase access to Mackie
products."
Richard Ash stated in apress release,
"We are pleased to be a Mackie dealer
again."
Samson and Sam Ash attorney

We are pleased to be

a Mackie

dealer again.
— Richard Ash

NEWSWATCH, continued from page 2

company has formed three new business
units:
AMFM
Interactive
Inc..
AMFM.Com and AMFM Equities.
Respectively, those are intended to position
AMFM's e-commerce Web sites as highly
trafficked Internet destinations, stream
online broadcasts of AMFM's on-air programming and other media, and promote
emerging Internet and new media concerns.
The shareholders are expected to
meet on July 13 to vote on the name
change as well as the proposed merger
with Capstar Broadcasting Corp.

CES Attendance
Verified in Audit
ARLINGTON, Va. An audit has verified the attendance of January's Consumer
Electronics Show at 97,370. That's close to
the original estimate of 97,334 by the
Consumer Electronics Manufacturers
Association, which produces the event.
"We are one of the very few in the
high-tech trade show industry who can
prove to exhibitors how good our attendance really is," said CEMA President
Gary Shapiro.
Expomark, the exhibition auditing
unit of the Audit Bureau of Circulations,
verified CEMA's registration procedures
and record-keeping systems. The audit
provides third-party verification of show
attendance and demographics.

Chancellor to
Sell Billboards?
DALLAS Chancellor Media has hired
two firms to explore apossible sale of
its billboard operations. Chancellor is
looking to improve its return on billboards and a sale is one option. While
radio and billboard in overlapping markets make attractive combo packages
for advertisers, only about half of
Chancellor's billboards overlap the
company's radio stations.
"We've said we're not excited about
the current platform," said James de
Castro, president of Chancellor's radio
and outdoor group.

Capstar Closes
Triathlon Buy
AUSTIN,
Texas
Capstar
Broadcasting Corp. has closed on its
purchase of Triathlon Broadcasting Co.
Capstar executives valued the deal at
approximately $200 million, including
equity and the assumption of about $60
million in debt.
"Triathlon's stations are well-clustered and complement Capstar's portfolio of leading mid- market stations,"
said Capstar President and Chief
Executive Officer R. Steven Hicks.

Simple Connection
200 Product Lines - Integrated and Prewired
Simply Connect to the Turnkey Distributor ...

BROADCAST
RICHMOND
Tel 765-966-6468 Fax 765-966-5505 E broadcasteinfocom.com

Connect to www.broadcast-richmond.com

ing reduced the number of claims
remaining against Samson Technologies
in Washington, from six to four. Only
trademark and trade dress infringement
suits remained.
Sam Ash Music has resumed selling

Kenneth George, of Amster, Rothstein
and Ebenstein, said. " The fact that
Sam Ash Music has resumed selling
Mackie products speaks volumes on
the satisfactory outcome of this case."
George declined further comment.

WHAT COMES
AFTER DIGITAL?
In the beginning, there were stone axes.
Then came fire, the wheel, and the steam
engine. Then came analog audio and then
digital audio. What comes next?
Certainly the stone wheel must have looked
to the caveman to be the greatest discovery
that ever could be. And to the simple farmer of
the 1800's, the steam engine was the most
modern contrivance that his mind could
imagine. But neither was aterminal technology.
Both have been replaced as time marches on.
Digital audio is also not a terminal
technology. It is simply where we are now.
Want to know what comes after digital? Call
(724) 772-2310 and ask for our white paper
"Artificial Intelligence, It's What Comes After
Digital". While you're at it, you could also ask
for a no-obligation, 10-day demo of COBALT
BLUEnd,
the world's first Neural Network
audio processor.

COMMUNICATIONS
221 Commerce Park Drive,
Cranberry Township, PA 16066-6403
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Radio in the Woods, on the Web
Welcome to summer.
As usual, we have plenty of interesting
stories in this issue of RW. One in particular that caught our eye was the experience of Jack Layton.
One day while driving around northern
California, Jack came across asite that he
calls "the most unusual AM broadcast
transmitter site Ihave seen in my 40-plus
years in the business." Seven miles from
the highway, accessible only via fourwheel-drive vehicle, sits a shelter that
Jack almost took for aportable commode.
I'll let him tell the story from there.
But it reminds me of the old saying: If
you want to enjoy eating at arestaurant,
don't look in the kitchen — or in this
case, the transmitter shack.
RW is fortunate to have some of the
most recognizable names in the business
contributing to our pages. In addition to
Jack Layton, we have Harold Hallikainen
in this issue. He completes his three-part
series summarizing the history and rules
for transmitter control. The series is
based on his chapter in the new edition of
the NAB Engineering Handbook.
Traffic and billing systems are critical
to the mission of radio stations. In GM
Journal, writers Ted Nahil and Kelly
Orchard talk to the suppliers and users of
these business systems, to learn where
the technology is going and what pitfalls
the careful buyer should expect. Our coverage starts on page 31.
* * *
Speaking of handbooks, I'd like to ask
engineering readers to send me areply to
an informal survey question:
What are your three most important
engineering information resources? In
other words, where do you turn when you
have atechnical radio question?
Send
me
an
e-mail
to
radioworld@ imaspub.com, and I'll share
your answers with our readers.
* * *
I recently talked with Laurence
Norjean, along-time radio veteran who is

now president and COO of InXsys
Broadcast Networks.
Expect to hear more about this company, which wants to be your partner in the
business of developing non-traditional

From the Editor

"Why not extend that franchise and that
brand with products and services that you
can make money from, and keep your listeners from going to other people's sites?"
Our interview appears in GM Journal.
* * *

Jack Layton said the ATU seems
to sit atop an old fridge.
revenue through online opportunities.
Norjean himself is a veteran drumbeater about the benefits of radio, having
worked extensively with agencies and at
the RAB, among other places. You can
detect the same boundless enthusiasm
when he talks about the opportunities that
the Internet offers for radio stations.
"Broadcasters are waking up and realizing they have an incredible asset here,
if they develop it," he told me. "The best
way to do that is not by creating stuff, but
by partnering. That's what we do ...
"You've got to give them content. Take a
look at that recent Arbitron study. Yes, listeners all want to see the jocks (on your
Web site), but they want to buy something,
they all want to know something more
about the advertisers that are on the air."
Norjean said stations should follow
this angle.
"They listen to you already. They
believe you, you're credible," he said.

Some important staff changes:
Technical Editor Alan R. Peterson has
moved into acareer opportunity that lets
him put his hands where he likes them
best: on the equipment.
I'm happy to report that Al, who has been
on staff here for four years and contributed
to RW alot longer, will continue that association as acolumnist, product reviewer and
technical adviser. He has been apart of the
success of RW, and I'm delighted that he
will remain on the masthead.
Brian Galante is leaving to pursue other interests. His enthusiasm and hard
work as editor of Buyer's Guide have
been obvious to all who work with him.
His duties as editor of the Buyers
Guide section will be handled by Bernard
Michael Cox, who is already a member
of the ¡MAS team as associate editor of
our sister publication Pro Video Review.

Several issues back, we moved the
popular Readers Forum feature to the last
inside page of RW. Are you finding it
there easily?
Letters to the editor of RW are avital
part of the industry conversation. We hope
you'll turn there in every issue, to see
what your colleagues have on their minds.
* * *
Last, we have plenty of interesting stories and features coming up in the next
couple of months.
If you are in the market for an on-air

Broadcasters are waking up and
realizing they have an incredible asset here, if
they develop it.
— Laurence Norjean,
InXsys Broadcast Networks
If you have astory to tell us about apiece
of equipment you purchased, or if you
are asupplier who makes anew product
for radio, let Bernie know via e-mail to
bcox@ imaspub.com
And Business Editor Laurie Ann
Cebula is leaving to pursue other opportunities closer to her Maryland home.
You'll still see her byline, though, on
future articles, particularly in the area of
the Internet and online radio.

ARC- 16: The industry standard
for mufti-site transmitter remote control.

Toll Free 1-800-255-8090 • email: saleseburk.com
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* * *

console, studio cabinetry, STL or codec,
we have several Buyer's Guides to help
you choose. Also, our July 21 issue features a special look at mixers for radio
production, appearing in Studio Sessions.
And it's hard to believe, but the NAB
Radio Show is coming up fast. We'll run
down the sessions and exhibitors for you
in our Aug. 18 issue. Do you plan to
attend? Why or why not? Drop me aline
at radioworld@ imaspub.coln and we'll
share your story with our readers.
Stay cool!

"It's almost like
standing in front of
the transmitter!"
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GUEST COMMENTARY

Don't Forget...

The Crossed-Field: Worth Watching
Engineering Consultant Ron Rackley Considers
The Promise of the Crossed- Field Antenna
by Ronald D. Rackley, P.E.
The presentation at this year's NAB99
convention by the two gentlemen who
developed the Crossed-Field Antenna has
created quite astir in the radio industry
here in the United States.
The new antenna technology they
described, which was also reported in
the March 31 issue of RW, promises to
make it possible for AM stations to
transmit without using towers — something that looks like an oversized oil
drum with a decorative lattice ring on
top, on the order of 20 feet high, is
used instead.
Higher radiation
The developers claim that a small
Crossed- Field Antenna will produce
considerably higher radiation ( more
field strength) than the much taller
tower that it replaces. It is also claimed
to have broader input impedance bandwidth characteristics than a tower.
Whether or not all of the claims are
justified, it will definitely solve a lot
of broadcasters' problems with obtaining local permission to construct towers for AM stations if the FCC
approves the technology.

the Crossed-Field Antenna is an all-purpose "good for what ails you" kind of
development for AM broadcasters.
Is the Crossed- Field Antenna the

Readers Forum is now on the

mined.
Everyone agrees that the concept
upon which the Crossed-Field Antenna
is supposed to work is a radical departure from conventional antenna theory.
Normally, atower that is close to aresonant fraction of awavelength in height
is used to radiate an AM signal and its

Is the antenna a panacea,

or just

another attractive idea promising to solve
the problems of AM radio?

panacea that it appears to be, or is it just
another of those attractive ideas that
come along promising to solve the
problems of AM radio, such as the
"anti-skywave" antennas and the
"noise-free AM" modulation system of
the 1980s, that are presented at conventions and then soon forgotten?
There is simply not enough known
about it at this point to say. Before it
can receive FCC approval, it will have
to be tested according to the FCC's
prescribed methods to determine its
radiating characteristics. This means
that an eight- radial proof of performance with both close- in and distant
field strength measurements out to
approximately 20 miles will have to be
run and the data analyzed, taking into
account the electrical characteristics of
the soil over which the measurements
were made, in order to establish its
radiation efficiency.

Measure twice ...
Additionally, measurements will have
• to be made and analyzed to determine
o its vertical radiation pattern. So far, the
data presented on the Crossed- Field
Antenna since it was first described in
international technical journals more
g: than 10 years ago falls short of meeting
these standards.
What is the likelihood that the
Crossed- Field Antenna will be found
The Crossed- Field Antenna
to perform acceptably and receive FCC
approval if it is tested according to
From the calls my office has
their standards? The opinions of North
received, there appears to be a lot of
American antenna experts are generalinterest in the Crossed- Field Antenna.
ly negative. While Iam skeptical about
Many assume that the Crossed- Field
the high radiation efficiency claimed
Antenna will be a low-cost alternative
by its developers, Iremain open-mindto aconventional tower and that two or
more might be employed to produce a ed on the question of whether it still
might be a very good antenna for its
directional antenna pattern on a much
physical size.
smaller piece of property than is
Idoubt that all 10 of the Crossedrequired when towers are employed.
Field
Antennas that were built
The general impression seems to be that
between 1988 and 1998 in Egypt
would have been placed in service if
the first ones hadn't performed acceptCorrections
ably. The antenna's developers, a college professor from Scotland and a
The May 26 issue of RW listed an
former student of his who is now a
incorrect price for the Broadcast
radio engineer in Egypt, appear to be
Electronics FM- 10S FM transmitter,
very credible.
which earned a Cool Stuff Award.
The idea behind the Crossed- Field
The correct retail price is $62,500.
Antenna is an intriguing one and I
The photo on page 8 of the April
very much want to see one tested in
14 issue incorrectly identified the
accordance with the FCC Rules so that
speaker as Alan Keyes. The photo is
its applicability for AM broadcasting
of T.D. Jakes.
within the United States can be deter-

far- field radiation properties are determined from the distribution of current
along its length by well-known mathematical processes.
The characteristics of AM tower
antennas are well understood; graphs and
formulas that appear in the FCC Rules
and international agreements on radio
matters serve to standardize the procedures for analyzing them.
The Crossed- Field Antenna works

last inside page of RW.
on an entirely new principle. In theory,
it forces far- field radiation into existence by exciting two very small elements that would normally produce
only near fields that die out within a
few feet of themselves in just the right
way to cause their associated electric
and magnetic near fields to behave like
components of far- field radiation.
According to the concept described
by the developers of the Crossed- Field
Antenna, the type of phasing and coupling system that is required for aconventional two- tower directional antenna system is used to drive the two
small elements with the power and
phase relationships needed to cause
their electric and magnetic fields to
take the form of a far- field, outwardpropagating wave.
Ican envision a scenario under
which the multiple- feed approach could
lead to the type of input impedance
bandwidth improvement claimed for
the Crossed- Field Antenna.
Ithink that differences in terminology might be responsible for some misunderstanding between the antenna
experts in North America and the
See RACKLEY, page 7

Expect The Best...
•Everything from Mics to
Transmitters
•Exclusive non-factory source
for PR&E products
• "One On One" personalized
sales & service
•Fast Feex. shipping on all
orders
•39 years of equipping radio
facilities nationwide

Your single source solution.

ABG

Audio Broadcast Group Inc.

MAIN/MIDWEST OFFICE

NORTH CENTRAL OFFICE

Grand Rapids, Michigan

Duluth, Minnesota

Voice:

800-999-9281

Voice:

800-788-8759

Fax:

616-452-1652

Fax:

218-525-0455

E-mail:

cgraCe@abecom

E-mail: support@abg.com

SOUTHEAST OFFICES
Mountain Home, North Carolina

Lexington, South Carolina

SOUTHWEST OFFICE
Palmdale, California

Voice:

800-369-7623

Voice:

800-951-7443

Voice:

800-858-9008

Fax:

828-697-2691

Fax:

803-951-3123

Fax:

805-273-3321

jgeorge@abg.com

E-mail:

tmezey@abg.com

cindy_edwardseabg.com E-mail:

www.abg.com

Circle ( 5) On Reeder Service Card

Radio World

6

June 23, 1999

IBOC Receivers on the Horizon?
11> RECEIVERS, continued from page 1

about 12 months later. The timetable
depends on how different the new
receivers will be from current designs, he
said.
To design IBOC
receivers into cars
as original equipment, rather than
after- market, would
take about 24 months, he said.
Price points would depend on variables such as the cost of designing and
manufacturing the chip sets and consumer acceptance, he said.
"Many of the after-market radios we
sell now have the capability to plug a
DAB box into them," said Law. In
Canada and Europe, where Kenwood

sells Eureka-147-cabable DAB receivers,
the DAB unit is a black box that plugs
into the receiver bus under the dashboard. Retailers and consumers can
install the box, he said.
USADR said it
was not prepared
yet to select a single chip manufacturer with which to
work. Discussions continue with several,
including Motorola.
Lucent is developing its own chip
technology for IBOC, and similar technology for chip sets for CD Radio satellite receivers.
Digital Radio Express said it is working with and receiving resources from a
chip manufacturer, but declined to name

the company. Since DRE moved into
new headquarters ( RW, March 31),
DRE's
alliance
with
TriTech
Microelectronics has ended.
Derek Kumar, DRE vice president

Law said it was premature to comment
on how long it could take to get receivers
on the market if the designs from two or
more IBOC proponents were combined
in asingle receiver.
In related news, since NAB99,
USADR has announced joint technology and marketing agreements with
Broadcast Electronics, QE! Corp. and

KEN WOOD

DIGITAL NEWS

Lucent Begins Field Tests
LINCROFT, N.J. Lucent Digital Radio began testing the single-stream version of its FM IBOC system on noncommercial 11 kW WBJB-FM, Lincroft,
N.J., in May.
LDR was transmitting its hybrid IBOC waveform, using a combiner from
Electronics Research Inc. and aprototype exciter.
In the initial tests in mid-May, LDR was transmitting an analog and digital signal for periods of approximately two hours. LDR Vice President of Business
Development Nick Karter said, "The digital signal had no audible impact on the
analog signal."
LDR next planned to test its newer, multi-streaming version of its FM IBOC
system (RW, April 14).
LDR also announced a testing agreement with Nautel Ltd. LDR has tested
Harris Corp. equipment too, but has not announced apact with Harris.
Meanwhile, Digital Radio Express was testing its AM system on KBPA at 1220
kHz in Palo Alto. Derek Kumar, DRE vice president of engineering, stated, "The
signal was left on for several days, including daytime/nighttime (power) switching.
and there were no complaints regarding host compatibility."
After tests in the Bay Area, DRE planned to conduct additional testing in southern California.
Kumar said that DRE was able to use the station's Nautel transmitter with no
modifications to either the transmitter or to the nondirectional antenna.
By this month, USADR had planned to begin testing its IBOC systems on several stations in the Washington, D.C., area.
— Leslie Stimson
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Many retailers

will require some

education as to what IBOC is.

—Bob Law
Kenwood USA

of engineering, said, "TriTech makes
audio codecs for PCs. They were there
for us at atime when we needed them,
but ... they never would have been a
manufacturer for automotive radios."
He said DRE's unnamed new partner
"is a much better fit to the automotive
radio market."
The agreement with USADR does not
prevent Kenwood from working with
another IBOC proponent. Both Kenwood
and Lucent Digital Radio confirmed ongoing talks.

Nautel Limited, three of five companies that have passed USADR's
IBOC waveform through their transmitters. USADR has testing agreements with the other two companies,
Harris Corp. and Energy-Onix.
USADR has also begun discussions
with Continental Electronics Corp.
In its effort to connect broadcasters
with the equipment manufacturers
developing IBOC-compatible equipment, USADR said it had 500 stations
signed up for station assessments.

MMV_IMNTARYi

An Open Letter to
FCC Chair Kennard
Dear Mr. Chairman,
We are writing to express our concern about the Notice of Proposed
Rulemaking that the FCC has begun
on the issue of low-power FM radio
(LPFM).
It seems that standards for this
service have been made without any
scientific research into the interference that would result on present
FM
radio
service.
In
the
Albuquerque, N.M., area, the FM
band is saturated with stations and
in order to allow any new stations,
interference limits on second- and
third- adjacent channels would have
to be relaxed. We are concerned that
our community- oriented public
broadcasting would be compromised.
Right now, in- band digital broadcasting systems are being developed
which will need the interferencefree spectrum that present FM stations have been granted. These systems, when introduced, will
eliminate much of the present noise
and give our signal greater clarity.
The proposed LPFM stations may
prevent this from happening by the
new interference.
We have seven translators that
serve small communities on the
perimeter of our signal area that
would not be able to receive public
broadcasting because of the mountainous terrain in northern New
Mexico. We are concerned that
these translators will be knocked
out of service by LPFM signals that

will interfere with them. These
translators are already being
encroached on by full- power stations being established on their frequencies by organizations wanting
to license full- power stations in
small communities where they can
get signals into larger cities.
These new LPFM stations are
being proposed to allow opportunities for individuals who could not
otherwise get into broadcasting
because of the expense of a fullpowered station. We are concerned
that they will be used to broadcast
programming from large satellite
networks already being broadcast
over hundreds of translators and fullpowered stations across the USA
instead of allowing more diversity
and freedom of expression by individuals. This would seem to us to be
totally against the purpose of the
establishment of this service.
We are also concerned that little
thought has been given as to how these
limited frequencies for low-power FM
would be allocated in the case of conflicting applications.
We would urge that a low-power
FM service not be instituted until
serious consideration has been given to the issues that we have raised
above. Thank you for considering
our views.
Richard S. Towne, General Manager
Ronald Cowell, Chief Engineer
KUNM(FM)
University of New Mexico
Albuquerque, N.M.
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keep an eye open.
If it is ultimately found to meet the
requirements of the FCC, the CrossedField Antenna could become aproduct
for them to use. Idoubt that it will
ever be a low-cost alternative to the
venerable radio tower, but there will be
instances where the cost is justified.
The Crossed- Field Antenna promises
to be a very interesting new development to follow until much more is
known about it.
mu

Promise of the CFA Antenna
RACKLEY, continued from page 5

developers of the Crossed- Field
Antenna.
For example, a brochure that was
handed out at the NAB99 convention
states that the Crossed- Field Antenna
radiates with 90 percent efficiency
while, by comparison, a conventional
half- wave antenna radiates with only
35 percent efficiency.
With the definition of efficiency
that is used here — the relationship of
radiated field to antenna input power
— in mind, Ican not imagine what
they are talking about.
For one thing, no engineer Iknow
would agree that half- wave antennas
radiate with 35 percent efficiency. I
suspect that the Crossed- Field
Antenna's developers may be using a
different definition of efficiency than
we use here.
Perhaps they are viewing the radiation produced by an antenna in terms
of the total energy in its near field,
including stored energy in the nearfield components that is not radiated,
instead of in terms of the actual power
input. That could explain some of the
controversy that surrounds the radiation efficiency issue.

either. The same spacings are required
to produce pattern nulls in the required
directions without respect to what type

state of affairs with regard to the
Crossed-Field Antenna should encourage AM broadcasters to start selling

The Crossed-Field Antenna

will not

be an inexpensive alternative to towers.

of antenna element is used to produce
the radiation.
While Idon't think that the present

Ronald D. Rackley, P.E., is a partner with du Treil, Lundin & Rackley
Inc., in Sarasota, Fla. Reach him
through RW.
RW welcomes other points of view.
Send e-mail to radioworld@imaspub.com
or write to the address on the last inside
page.

off their transmitter sites, those that
might benefit from moving to areas
where towers are not allowed should

What does it mean?
What does this all mean for the broadcaster in the United States?
Right now, the Crossed- Field
Antenna is an interesting concept for
us, but it is not a product that can be
purchased and used to transmit AM
signals here. The broadcasting community should encourage its developers to
conduct a test program using FCCaccepted methods to determine its radiating characteristics, because many
stations that cannot construct towers
where they wish to move their transmitter sites, because of local land- use
restrictions, may be able to benefit
from using them.
The Crossed- Field Antenna will not
be an inexpensive alternative to towers;
the complicated circuitry that must be
installed and carefully adjusted to feed
RF power to it and the royalties that its
developers will expect for its patented
technology will likely push its cost
much higher than aconventional tower.
It will not be possible to build directional antennas on tiny transmitter sites.

Coming Soon
Alk RW Readers Speak
IIV Out on LPFM

o
o

O

Transition to
Digital: Radio

O

Focus on
Production Mixers
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Voyager Network
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The Crowded ' Spectrum Inn' of NCE
by Fred Krock

as well as to allow engineers to submit
showings using the undesired-to-desired
(U/D) signal- strength ratio- analysis
method. This is coupled with aproposed
reduction of six kilometers in the minimum distance short- spacing distances
provided in Section 73.215(e) and the
declaration of all new construction permits as 73.215 ( shortspace) proposals
(RW, April 14).

WASHINGTON If the FCC passes
several proposals that could raise
interference levels on the FM band,
stations may lose many listeners outside their 60 dBu ( 1mV/m) contour.
That's the view of consulting engineer Doug Vernier, the president of VSoft Communications and broadcasting director and general manager of
KUNI(FM)/KHKE(FM)
at
the
University of Northern Iowa in Cedar
Falls.
Vernier issued this warning during
the recent NPR Public Radio
Conference in Washington, D.C., at a
session titled " Any Room at the
Spectrum Inn." Vernier has worked on

Even within

Protected contour
These proposals provide stations
with more flexibility in locating their
transmitters, but they would also
increase the use of directional antennas and additional shortspacing that
will elevate interference, Vernier said.
He said these proposals could affect

the protected 60 dBu contour,

stations could lose additional listeners from new
sources of interference.

FM signal coverage problems for
many years. His tone was in stark contrast with the generally optimistic
mood of most of the other presenters
at the PRC.
Interference potential
Proposals now before the FCC on
streamlining FM technical rules and
on creating a new low- power FM service have the potential to create more
interference on that band, according to
many engineers.
In the streamlining proposal, under
certain circumstances, the FCC proposes
to allow second- and third-adjacent contour overlaps for full-service FM stations

a station's protected contour, the 60
dBu for NCE, Class A and Class C stations. The FCC typically uses this contour to define the service area of an
FM station. This is also the contour
that many stations use for coverage
maps for promotional purposes. Even
within the protected 60 dBu contour,
stations could lose additional listeners
from new sources of interference.
"Without coverage we don't have
anything," Vernier said. "Quality coverage is a key ingredient in reaching
people."
A sizable number of public radio
listeners are located outside the 60
dBu contour of their nearest public

radio station. According to Vernier,
these people stand to lose their only
public radio service.
Rural stations
"Certainly rural stations will suffer
more of this problem because in such
areas there are many listeners beyond
the 60 dBu signal," Vernier told RW.
"About one-third of the state of Iowa,
for example, receives public radio
from outside the nearest station's 60
dBu signal."
The 60 dBu contours of existing
stations are already receiving interference contour overlap in some cases
from FM translators, said Vernier. The
FCC, he said, has been issuing construction permits for FM translators
that create prohibited overlapping
interference in areas where the FCC
believes no permanent population is
affected.
Translators are licensed as secondary services, and can be turned off
if they interfere with existing stations.
But the existing stations have to prove
the translators are causing the interference before the translators would be
shut down, creating a burden on station licensees, said Vernier.
The FCC is allowing applicants to
show that a proposed translator will

Doug Vernier
not create interference by using the
U/D signal strength ratio method
rather than by using standard overlapping contours. The U/D method allows
interference predictions to be made at
signal strengths other than 60 dBu.
Vernier said, "The only problem is that
no one knows if these determinations
are valid."
Vernier noted that U/D ratios in the
FCC rules grew out of a project in
1947 in which the FCC measured the
performance of different FM receivers.
This data led to the protection rules
adopted in 1951.
Thus today, he said, the FCC is
using information determined from a
See SPECTRUM, page 10

How Much Room for LPF;?
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This chart shows the number of LPFIvl stations possible with different
channel protections. Source: Doug Vernier.
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NCEs Wary of Spectrum Plans
SPECTRUM, continued from page 8
50year- old receiver design.
Also as part of the FM technical
streamlining, the FCC is proposing to
replace existing methods of predicting
coverage with a point-to-point method
which the FCC hopes will be more
accurate and allow interference calculations to consider hills and mountains
(RW, Nov. 25, 1998). Like other
methods, the proposed PTP method
has flaws. According to Vernier's
analysis, under certain conditions.
changing power slightly using the proposed PIP method can produce alarge
change in the predicted size of a coverage or interference contour. In

another case, increasing transmitter
power resulted in decreasing the size
of a predicted contour with the antenna height being held constant.
LPFM produces another set of
potential interference problems for the
FM band as the commission has proposed removing or relaxing secondadjacent and eliminating third- adjacent channel protection requirements
and has asked whether there is a need
to protect FM translators.
Potential problems
Many public broadcasters operate
extensive networks of translators. The
FCC notice discusses the possibility of

some LPFM stations protecting translator output frequencies. Nowhere
does the proposal discuss protecting
translator input frequencies. Vernier
said that interference on the input frequency can kill a translator as effectively as interference on the output
frequency.
Some observers from commercial
stations have suggested locating the
LPFMs in the noncommercial educational reserved part of the FM band.
The NCE band is more densely populated than the commercial band.
Commercial band protection was
based on minimum distance spacings
assuming stations were operating at

maximum power. NCE authorizations
considered the impact of terrain and
were based on predicted coverage contours and interference contours of a
stations' actual operating power. This
allowed more stations into the NCE
portion of the band.
The NCE portion of the band is
from 88.1 MHz ( 87.9 in special circumstances) to 91.9 MHz and the
commercial portion is from 92.1 MHz
to 107.9 MHz.
Vernier conducted analyses showing
how many LPFMs potentially could fit
in the NCE and commercial band in
three markets: Seattle, Milwaukee and
Washington, D.C., ( see chart on page 8).
Spacing schemes
The FCC has proposed two spacing
schemes to predict interference and
plan LPFM allocation. In one, which
results in a larger separation, the
LPFM station would not receive nor
cause interference. Under the shorter
distance proposal, the LPFM station
could receive but not cause interference. Vernier used the second proposed spacing scheme to identify the
maximum number of LPFM channel
drop- ins.

Many public
broadcasters
operate extensive
networks of
translators.
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In his model. Vernier determined
how many 10 W. 100 W, and 1,000
kW LPFM stations could be built
under three separate conditions:
•Protecting co- channel, first, second
and third- adjacent channels.
•Protecting co-channel, first- and
second- adjacent and,
•Protecting co- channel and first adjacent only.
Using the Washington. D.C., area
study as an example. Vernier could not
identify any new NCE LPFM drop- in
channels unless both the second- and
third- adjacent channel protections
were eliminated, in which case there
could be two LP 10 stations. The same
study showed that in the commercial
band there could be one new LP1000
under the current spacings, three
LP100 if the third- adjacent protections
were dropped and two LPI000 or 17
LP100/LPIO stations if both the second- and third- adjacent protections
were dropped.
In another example. Vernier used an
existing Colorado Class A FM station.
He created a hypothetical 100 W
LPFM station on afirst- adjacent channel complying with all the proposed
FCC spacing rules. A computer study
showed that because terrain is not considered under the LPFM spacing
method, that approximately one-third
of the area within the 60 dBu contour
of the existing station would receive
interference from the LPFM station.
um
Leslie Stimson contributed to this
story.
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early." He was effusive in his praise for
the public radio system. "You have created the most extraordinary, interactive
national and local mosaic of community
contact, of intellectual meaning, of values for our democracy that has ever been
created in the history of the mass media."
Klose made it clear he wants to take
the NPR programming, which he called
"a national treasure," to even bigger
audiences using new technology. He said
the digital world will allow public radio
to create awhole new universe of information. "We can do it in video, in audio,
in text." He encouraged member stations
to master these technologies. "We are
going to be major players in the 21st century in this country."

Klose Meets With NPR Affiliates
Ø
PNPR,

continued from page 1

network and public stations to work
together on such issues.
Klose made his first appearance before
the NPR membership at the annual
Public Radio Conference last month in
Washington, D.C. The annual conference

PRC Exhibitors
A Moment in Time/WOVE
Allegiance
American Numismatic Assoc./
Money Talks
Annenberg Public Policy Center/
Justice Talking
Audio Broadcast Group Inc.
Bayer Corporation/Everyday Science
BBC World Service
Broadcast Electronics
Broadcasters General Store
CBSI/Custom Business Systems Inc.
Chinwag Theater
Common Ground
Comrex Corporation
Connecticut Public Radio
Current Newspaper
Dalet Digital Media Systems
Datacount
Deutsche WeIle
FCC
Hearts of Space Inc.
Lichtenstein Creative Media
Logitek Electronics
Maryknoll World Productions
Microsoft Corporation
Nagra USA Inc.
National Public Radio
New Dimensions Radio
Prime Time Radio
Public Radio Satellite System
Radio Netherlands
Sierra Automated Systems &
Engineering Corp.
Sound Partners
Storylines America/American
Library Association
Sunday Rounds
Swiss Radio International
"Tech Nation"
lelos Systems/Cutting Edge
The Book Guys
The Media Audit
The New Press
The Weekenders
U.S. Census Bureau
WDUQ(FM), Pittsburgh
We Love Country
West Virginia Public Radio —
Mountain Stage
WFIU(FM), Bloomington, Ind.
WFMT Radio Networks
WGBH Radio Boston
Wheatstone Corp.
WNYC Radio
WXXI Public Broadcasting

was his opportunity to introduce
himself to about 1,500 general
managers, program directors and
other assembled public radio personnel.
In his keynote address, Klose
announced that NPR had reached
agreement in principle with the
American Society of Composers,
Authors & Publishers and
Broadcast Music Inc. to allow
experimental licenses for Internet
streaming.

Make plans to see your Members of Congress!

No fear
The agreement will allow public radio stations to send their
locally produced music programming live over the Internet without
fear of reprisal from the music
licensing organizations. Klose said
details on what the agreements
would entail and how long they
would last still needed to be
worked out, but that NPR would
move quickly to implement Web
music-licensing procedures.
General Manager Doug Vernier of
KUNI(FM)/KHKE(FM) in Cedar Falls,
Iowa, said stations had encouraged Klose
to work out an agreement. Within six
months of Klose's arrival at NPR, the
agreement was completed.
"I'm very excited and pleased,"
Vernier said. "Our station wants to begin
to implement Internet streaming, and we
realize that NPR is asignificant part of
that. We want to work as apartner in the
development of content."
Partners
Partnership with member stations was
also a key theme for Klose. " We are
going to move forward together," he said.
"We're going to build better relations
with you all ... and we're going to find
new audiences together."
Vernier was impressed by Klose's
statements, and said that a cooperative
attitude has not always been demonstrated by NPR executives in the past. " I
thought Icouldn't be reinvigorated about
public radio," Vernier said, " but I'm
excited to see his willingness to work
with stations and understand our needs."
Station Manager Tom Godell of
WSIU-FM in Carbondale, Ill., also
praised Klose for embracing member stations. He compared Klose to his predecessor, Delano Lewis. "Ialways thought
Del saw NPR as acorporation and that he
tried to make it more of acentral organization and not cut the bureaucracy."
In his keynote address, Klose described
his life as ajournalist and broadcast
administrator. He spent 25 years at The
Washington Post, including stints as a
reporter, editor and Moscow Bureau
Chief. He left the print world in 1991 and
made the move to radio by becoming
director of Radio Liberty in Munich,
Germany. Klose then served as president
of Radio Free Europe/Radio Liberty Inc.
and as director of the U.S. International
Broadcasting Bureau in Washington, D.C.
In that post he managed the U.S. government's global radio and TV services.
Now, Klose is thinking of station needs.
He told the audience of about 600 attendees that he would not repeat what many
west coast stations saw as ahuge blunder
last election day Nov. 3, 1998. On that
date, NPR stopped live election coverage

at 10 p.m. Pacific time, leaving the stations on their own to provide coverage of
Senate and Congressional races in other
states and analysis of national trends.
"I guaran-damn-tee you that won't
happen again," Klose said.
Klose spoke with great enthusiasm
about his new post. He said coming to
NPR was "for me, like going to heaven,

Funding concerns
Public radio funding was one topic
Klose didn't address. Funding concerns
have eased recently as efforts in
Congress to cut funding have waned and
corporate underwriting support has
increased for many stations. "We always
have to be vigilant," said station manager
Godell. "Ididn't hear Kevin Klose telling
managers to go to Capitol Hill to talk to
their members of Congress. We can't
take funding for granted."
But overall, Klose won high marks for
his debut with member stations. "Iliked
the idealism in his remarks," said D.
Cameron Lawrence of the Public Radio
Partnership, which operates three noncommercial stations in Louisville, Ky.
"You could expect someone in his position to be jaded, but he was refreshing
and inspiring."
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Avoid Too Much Strain on the Jack
John Bisset
Aaron Bishop is aproduction engineer
at WBUR-FM in Boston. The station has
several Sony MZR-50 MiniDisc portables for their noontime news show. The
first MiniDisc the station bought when
the show started back in October developed the same mini- plug intermittent
problem that was described in an earlier
Workbench column.

very close, but not perfect. As the miniplug design puts a lot of strain on the
jack, it will quickly wear loose, and
you'll start getting the crackle-pops.
In Aaron's case, the problem didn't
even take six months to develop!
Aaron passed on another tip for users
of the older home units, like the JE5I0 or
520. When you are finished recording,
you must hit the Pause button, wait for
the deck to reset and default to a new

It's time for another Radio World
Workbench Card File entry.
From time to time, readers send in the
names of unique companies that are useful for broadcast engineers. We've
included addresses of companies that sell
clean rags ( for cleaning transmitters) to
specialized component companies.
This month's entry comes from Clif
Glasgow, Chief at KSIQ(FM) and
KKSC(AM) in Brawley, Calif. Clif ran
across this company at the recent

few seconds of audio. Recording extra
silence often doesn't work, since the
more you record, the more you will lose.
Aaron suspects that's due to the RAM
memory buffer.
When you hit STOP, the buffer
dumps before all the data can be written
to the disk. By pressing Pause and waiting, the buffer will
finish writing. Aaron
can be reached at
Vimex International Corp.
pulse@ bu.edu
1623 N. Barclay Blvd.
Buffalo Grove, IL 60089
* * *

tel - ( 847) 808-7300
Edd Monskie from
toll free - ( 800) 227-0075
Hall Radio enjoyed
fax - ( 847) 808-7687
the way Hal Kneller
www.vimex.com
described pumping
water out of a transmission line. His
company bought a
station in Florida
where the transmission line ran out of the
NAB99 in Vegas. They are asupplier of
transmitter and down into atrough in the
connectors, headers, pots, caps, transfloor before going outside to the tower.
formers, inductors, switches, and very
The staff told him the line would occaneat colored switch caps — including
sionally fill with water, but their solution
purple! Contact them for catalogs and
was to stand at the old Wilkinson transsamples, and tell them you heard about
mitter control panel and just hold the
the company from RW's Workbench!
Plate- On button until the transmitter
stayed on!
* * *
Edd's story reminded me of going to a
client's site to find the transmitter repeatIf you have the name of a company
edly turning on, overloading, then turnthat you just can't live without, share it
ing on again — over and over, kerchunk,
with other Workbench readers. Fax the
kerchunk — you get the picture. When I information to my attention at ( 703) 323got to the studio, the jock had wedged a 8044 or e-mail jbisset@harris.com
toothpick into the Raise pushbutton of
the Moseley TRC- 15, because he got
* **
tired of pushing the button himself!
We'll wrap up this issue with atrivia
* * *
question, dealing with the picture in
Figure I. The vehicle shown in Figure
Walt Jamison is a PE who wrote in
Ibelongs to: ( a) ageneral manager: ( b)
with some reservations about wrapping a a station owner; ( c) a duct tape sales"wall rat" in rubber. You'll recall this was
man: ( d) either a or b if also an engidone to keep the AC adapter from shakneer; and ( e) all of the above.
ing loose in a remote kit and destroying
Of course " e" is the most logical
itself and other equipment. The adapter
answer, but the correct answer for this
was wrapped in a sleeve of rubber inner
picture is "d." Seems astation owner and
tube and secured with ahose clamp. The
GM ( who's also an engineer) had alittle
rubber prevented the hose clamp from
run-in with a deer on the way to the
cracking the plastic body.
transmitter site. The mirror got smashed,
Walt's concerns have to do with ventiso he picked up a little cosmetic mirror
lation, stating that some of these adapters
for acouple of bucks at the drug store,
run rather hot. and wrapping them in a along with the duct tape. Talk about
piece of rubber inner tube might cause
pleasing the bean counters!
a
premature failure. An alternative suggestion is to use aplastic ty-wrap to hold the
John Bisset has worked as a chief
adapter in place; it's usually more readily
engineer and contract engineer for more
available than ahose clamp.
than 20 years. He is adistrict sales manIf you're worried about heat, you could
ager for Harris Corp. Reach him at ( 703)
split the difference by using astrip of rubber
323-8011.
tubing, or even alarge piece of heatshrink,
Submissions for this column are
with the hose clamp inside.
encouraged, and qualify for SBE recertification credit. Fax your submission to
* * *
(703) 323-8044, or via e-mail at jbisset@harris.com

1

Figure 1: Use some of that
good or engineering ingenuity!
Aaron said that the Sony units use a
metric 3.5 mm jack, whereas the Radio
Shack is an imperial 1/8- inch plug. It's

track to record, then hit Stop. If you
depress the Stop button in the midst of
recording, the deck could lose the last

Honest AM
Improvement
••

-

•

, 7n•
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The 235 is a no-nonsense,
J. fullfunction AM audio processor. It features slow,
"gainriding" AGC, 3-band average level compression coupled with
variable equalization, and an asymmetrical peak controller combining
fast limiting with variable clipping depth. Strict NRSC compliance is
guaranteed by specified pre-emphasis and overshoot-compensated
low-pass filtering.
You'll find the 235 very easy to set up and use. Front-panel controls
and indicators make local operation asnap, and the built-in RS-232
port and our simplified software enable computer or modem remote
control if desired.
Your preferred broadcast equipment supplier can arrange ademo at
your station. Phone, fax or check our website for complete technical details.

Model 235 — $1800

I
novcen Ics

1305 Fair Ave. • Santa Cruz, CA 95060
TEL: (408) 458-0552 • FAX: (408) 458-0554

www.inovon.com
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hen you compare digital audio processors, it's not apples

to apples. Why? Because only the Omnia..fm gives you
adjustable composite clipping, apowerful technique used by
thousands of broadcasters for PD- pleasing loudness- loudness
that can't be achieved in any other way, no matter which
processor you're using.

41,

4141.1'.

41

.
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I
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You can have this power without worry:

edgei
57.0kHz
-511.6 d13

A

1441

444.

The Omnia.fm includes aprecision digital
composite low-pass filter which eliminates
interference to subcarriers (including RDS)
from clipping by-products. And since the
pilot is added after the clipper, it remains

1444

unharmed.
Sure, you can tack on an external
composite clipper to other digital proceshl
-

19-Qtf?T

1111 .. 10,9 des

2.4V

100m Line,/

.

.

sors. But with the Omnia.fm's integral

.

composite clipper, operation can be
controlled remotely and included in stored

OMNIA.FM COMPOS TE SPECTRUM
WITH 2dB OF COMPOSITE CLIPPING

presets. And because of the Omnia.fm's
unique, non-aliasing final limiter, you have

A edge?
A 57.0kHz
it3 —11.8 00

rock- solid peak control, even without composite clipping. Put it all together and you
have the Omnia.fm's clean spectrum, loud,
punchy sound and absolutely no digital
grunge.

.

Make your own comparison and you'll find
that the Omnia.fm provides unmatched
100ms
10.0 d

Lined

performance, with or without composite
clipping. Only the Omnia.fm gives you a

2.4V

10.01012

choice. And only the Omnia.fm gives you
afree 60-day demo with amoney- back

EXTERNAL COMPOSITE CLIPPER
SPECTRUM WITH 2dB OF CLIPPING

guarantee*.

Here's how: The test sgnals were generated by aDelta Electronics SNG-I (Stereo
Noise Generator); spectrum analysis was performed with a Tektronix TDS-744A

•
• .1

.•

Digital Scope in the FF7' mode. The top graph shows the spectrum out to 100kHz

.•
•-" - biumoe'r • ;

of the Omnia.fm with its built-in, all-digital composite clipper and composite lowpass filter. The bottom graph shows adifferent processor combined with an external
composite clipper. Both composite clippers were set for 2dB of clipping. Notice in
the bottom graph the significant harmonic energy in the SCA region as aresult of
composite clipping.
For acomplete technical report, call us for acopy of our paper entitled "Omnia.fm:
An Engineering Study." Or visit our web site at: www.nogrunge.com.

CUTTINGEDGE
2101 SUPERIOR AVENUE

CLEVELAND, OH 44114

TEL: + 1 ( 216) 241-3343

FAX: + 1 ( 216) 241-4103

E-MAIL: INFO@NOGRUNGE.COM

WWW.NOGRUNGE.COM

•Contact your dealer for details on this demo program. Demo requests must be accompanied by a purchase order so our dealers know you're really serious about some serious sound.

IAudio Broadcast Group

3685 Roger B. Chaffee Blvd.

Bradley Broadcast Sales

73I3G Grove Road

IBroadcasters General Store
IBroadcast Supply Worldwide
ICrouse-Kimzey Company

Grand Rapids. MI 49548

Frederick. MD 21704

2480 SE 52nd Street
7012 27th Street West

P.O. Box 155999

ICaneco

1121 Bellamy Road. North Unit 010

IMarketing Marc Vallée
IAll Electric

1067 Chemin St. Lambert
487 Cariboo Crescent

Scarborough, ONT MIH 369

Tel: + 1 (416) 438-6230

Tel:

I ( 604) 945-5651

Fax:

•

I (416) 438-1065

e-mail: bobecaveco.com

Fax: + 1 (450) 227-8394

Fax: + I (604) 945-5652
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e-mail: infoebswusa.com

e-mail: saleseproaudio.com

Tel/Fax: + 1 (423) 396-3713

St. Sauveur de Monts. QE IOR 1R I Tel: + I (450) 227-1828

Coquitlam. BC V3C 4%7

e-mail: bgsemercury.net

Fax: + 1 (800) 231-7055

Fax: + I (972) 623-2800

Ooltewah. TN 37363

e-mail: supporeabg.com

e-mail: Infoebradleybroadcast.com

Fax: + I ( 352) 629-7000

Tel: -. 1 (800) 426-8434

Tel: + 1 (800) 433-2105

5509 Barrington

Fax: + I (616) 452-1652

Fax: + 1 ( 301) 682-8377

Tel: + 1 (352) 622-7700

Tacoma, WA 98466

Fort Worth, TX 76155

IRadio Communications Unlimited

Tel: + 1 (800) 999-9281

Tel: + 1 (800) 732-7665

Ocala, FL 34480

e-mail : marcevallee. com

e-mail: allelecedowco. corn
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AM Power, Operation and Coverage
W.C. Alexander

In the April 28 issue, we began a
special series on radio basics. The
intention of this series is to help anyone who works in radio to have aworking knowledge of the very basics of
radio propagation and allocations,
among other aspects.
Station managers, sales people, air talent — everyone who works in radio — is
invited to sit in and pick up on some of
these basics. It is my intention that, with
abetter understanding of how the signal
gets from here to there, you will be better
able to service your clients and audience

We started with AM propagation —
how AM signals get from the transmitter
to the receiver and what affects them en
route. This month, we'll look at why AM
stations are what they are in terms of
power, hours of operation and coverage.
Perhaps this is something you have
always wanted to know but have not had
the opportunity to ask. Here is your big
chance.
As part of this discussion, we'll mention signal strength measurements. Signal
strength usually is measured in millivolts,
or thousandths of a volt, per meter,
abbreviated as "mV/m." This is a measure of the strength of your station signal

at a given distance from the antenna.
Groundwave field strengths are predicted
using ground conductivity data. Skywave
field strengths are predicted statistically
using amathematical algorithm for applications in the United States, and atable
for foreign calculations.
Station classes

In the early days of broadcasting, different classes of service were established
by the government in order to provide
listenable signals to the largest parts of
the population. Remember, there were
few stations on the air in those days and
one of the primary objectives was to get a

Audio Equipment for Broadcastt
,

SCid

• .r.trendec

Ad vantage

signal to as many people as possible.
These service classes still exist, and
although their designations have
changed, that early allocation scheme
affects modern-day stations.
Class Istations (today they are designated "Class A"), nominally 50 kW full
time, were designed to serve large areas
in the daytime with agroundwave signal,
and huge areas at night with a skywave
signal. These stations operated on 24
domestic "clear channels" on which no
other stations were allowed to operate at
night within that skywave service contour area.
These powerhouse " clears" were
able to serve large geographical areas,
and in the days prior to television,
much radio listening took place during
the evening and nighttime hours. The
skywave service provided by these stations was the only signal available to
many who lived in rural areas. During
the day, groundwave service was protected out to the 0.1 mV/m contour, and
in the absence of today's high levels of
manmade electrical noise, this was a
very listenable field strength.

In the early
days of broadcasting,
different classes of
service were

C Decks on Sale at BS.

established by
the government.
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DN-C630 — The Ultimate in Performance and Affordability
Looking for an affordable, professional CD player? The DN-C630 is perfect for the broadcast station with all the features you need for on- air
use,

instant start (.01 sec.); auto cue; cue to audio with adjustable threshold; variable speed playback control; time

remaining/elapsed time display; re- cue or next functions and several continuous play options; power- on playback mode; program play
with 25 tracks; rotary track select knob; index search; end monitor with selectable duration; adjustable EOM display; fade-in function with
adjustable duration; balanced XLR and unbalanced RCA analog and digital I/O. DNC630 List $ 600.00
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DN-961FA

DNT620- Combination rackmount CD player and cassette recorder with independent controls

List

DNC680 - Top-of-the-line studio CD player with remote access capabilities and pro level analog/digital outs List

SALE $499

$900.00

SALE $699...

DN2500F -Dual CD Di player with pitch/speed controls, definable looping and multiple memory settings

List

$1,599.00

SALE $1,099

DN951FA -Broadcast CD Cart Player' with digital time display (uses Denon's protective CD cart shells)

List

$1,500.00

SALE $ 1,169

List

$1,500.00

SALE 51,

,DN961FA -Same as the DN951FA above, but with drawer loading

•
To Order Call 1• 800 • 426- 8434 Or Visit 'o.v.'w.bs ,
susa.com
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All other co- channel stations were
required to protect the nighttime 0.5
mV/m 50 percent skywave contour from
interference. Daytime, as well as all coand adjacent- channel stations, had to
protect the 0.1 mV/m daytime groundwave contour.
These rules remain in effect, and stations that share a frequency with a
Class A station must still provide that
station's day and night service contours
with agreat deal of protection. A great
many stations are limited to daytimeonly operation because they are located
within or very near the 0.5 mV/m 50
percent skywave contour of a co-channel Class A station.
Do the realities of radio listenership in
1999 merit these large coverage areas
and protections?
One could reasonably argue that there
are few areas and avery small population
within the continental United States that
are not served by one or more radio signals other than a Class A skywave or
groundwave signal. A case could be
made that the need for such large service
areas no longer exists, and even that
man-made electrical noise often renders
the signal within much of the protected
area unlistenable anyway.
Despite these arguments, the Class A
stations continue to hang on to their
large coverage areas and it is unlikely
this will change.
Class Il stations ( today part of the
"Class W' designation) were set up to
operate on domestic and foreign clear
channels with power levels up to 50 kW.
Often, these stations were located on the
opposite side of the country from a
domestic clear channel.
Although not entitled to the same
protections as the " clears," they were
See FEEDLINE, page 28 •
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Get The Scoo;
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ield reporting the way it's supposed to work.
ntroducing the all new Scoop Reporter II
portable CODEC from AETA Audio. This
7111Mmulà
rugged unit combines POTS and ISDN facilities with
an integrated three-channel mixer and internal battery supply.
Featuring 99 user programmable presets, the Scoop Reporter II
handle two microphones and one line level input. A
balanced XLR output can be used for studio producer
IFB and Mix-Minus feeds from studio, or to feed the
local PA. The Scoop Reporter II will cperate on voltage
from 85 to 240 volts at 47 to 440Hz. When AC is not
available or fails, the unit will run on standard "D" cell alkaline
ba,teries. The intuitive interface is so easy to use, your talent will
be able to run aremote broadcast with no technical assistance. And with our 24-hour technical
support, you'll never miss another field report.
The Scoop Reporter is the all-in-one box that will
e
.4the scoop anywhere, anytime.

j
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J
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Ai-in-one-box with -Dcell backup
Supports G.711, G.722.
IS0/1,1PEG Layer II.
/WU," and J.52
ISDN or POTS
Three- channel mixer
PC programmable
Send and receive 20k.Hz
audio at 128kbs with
ISDN
Send and receive 7.5kHz
audio with POTS

Available through most broadcast
equipment suppliers

CORPORATION
Air

AO 111111reile

75 Fleetwood Dr. Suite 200 • Rockaway, New Jersey 07866
Phone: ( 973) 659-0555-›-Faj: ( 973) 639-9555
1,MV.aetausa.com
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Your Wide Area
Networkability Is Limitless
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ENCO
DAD pR0 32
Digital Audio
Delivery System

The demands of today's fast paced broadcast marketplace
require maximum utilization of resources to achieve cost
effective performance. Thanks to the latest advances in
digital technologies, multiple broadcast facilities can now
seamlessly share audio inventories, news, scheduling and
billing data, and often consolidate other redundant functions.
All of this is possible by combining the advantages of
non-proprietary products such as the ENCO DAD, R0 32
Digital Audio Delivery System with Wide Area Network
(WAN) architecture. Audio production may now occur
from virtually anywhere within agroup, information
flow is automatically managed between multiple remote
locations, and transfer schedules are configured to take
advantage of varying tariffs for maximum efficiency and

411e3.

cost control.

The ENCO DAD pR0 32 Digital Audio Delivery System provides
apowerful professional audio management tool for both
live assist and automated on-air operations, production,

next level solutions

and inventory control. Support of Wide Area Networking

WIRELESS

is inherent with DAD pR0 32, providing capabilities to take full
advantage of distributed data and group interconnectivity.

BROADCAST

GOVERNMENT

NETWORK

1-800-622-0022 • www.harris.com
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Extra Life With Aiwa MiniDisc
Carl Lindemann
What would make for the perfect
"Pro" MiniDisc recorder? It should be
small and light, but still have XLR connectors. Recordings should be DAT quality with abattery life several times that of
aDAT recorder.
Add an optical-out connector ( portables only have optical-in — you have to
play back on a home unit to stay in the
digital domain) and you have it all.
The Aiwa AM- F70 isn't this fantasyrealized. Manufacturers still have a
chance to bring the dream "Pro" recorder
into reality. But the Aiwa may well be the
ultimate consumer recorder. As such, it's
certainly acontender for broadcast professionals. Until the pro units arrive
(maybe never), this will certainly do.

comes with abunch of accessories that
you'll probably toss. The remote control,
headphones and optical cable are nice for

Like portable CD players, MDs are prone
to skipping. An electronic memory buffer
placed into the loop will keep annoying

Mic levels can be set

manually or

automatically, and you can switch between
these or adjust levels while recording.

your listening pleasure, but clutter the
field kit. What is useful is the 40-second
EASS ( Electronic Anti- Shock System).

glitches out. I've tested most all of the
consumer units on the market for "skippability," and the Aiwa is the best. My

arm got tired shaking it before Ifinally
generated aglitch.
So far, so good. If it was not for one
small detail, the Aiwa would be the
hands-down best recorder on the market.
Unfortunately, that detail happens to be a
crucial one.
Most MD recorders have separate mic
and line-in/optical jacks. For some reason, the Aiwa rolls all these into asingle
1/8- inch jack. Imade and compared
recordings made with avariety of electret
condensers and dynamic mics ( properly
shielded for the phantom power that's
supplied to the jack). Similar recordings
made with the Sony MZ-R55 ( with separate jacks) had less noise than from the
Aiwa's all- in- one arrangement. This
hardly rendered the recordings useless.
But if you're fussy about wanting the
See AIWA, page 23

Put on your jacket
The Aiwa is one of a handful of new
MD recorders in the "jacket- sized" format. That is to say, it's about as big as a
protective sleeve that holds adisc. It's a
"clamshell" design — the top pops open

Aiwi

AM- F70

to slip in the media.
Certainly not the smallest unit on the
market — the Sony MZ-R55 holds that
title — the Aiwa is abit taller to accommodate alarger battery. But for most purposes, it's as small as you'll ever need.
The extra battery life is the unit's most
exceptional feature. Company literature
claims that the "gum stick" lithium- ion
battery gets some 10 hours playback/four
hours recording time. My tests showed
that these figures were not only realistic,
but conservative! Plug in the included
external battery pack that holds three
"AA" cells and you get 16 hours recording/40 hours playback. Those tired of toting external battery packs for their DAT
will find this to be nothing less than a
revelation.
Big buffer
Despite the unit's petite package, the
controls are easy to use. It's not much
harder to figure out than acassette, and
there's no tape bias to set or noisereduction scheme to combat. Mic levels
can be set manually or automatically,
and you can switch between these or
adjust levels while recording. This is a
welcome functionality; not all MD
recorders allow you to set levels on the
fly. Also, there's a mic attenuation
switch on the back to compensate for
the mic's sensitivity.
The usual assortment of MD features •
abound, such as the ability to index passages and to edit and rearrange tracks.
You can also opt for mono recording
mode, which doubles the recording time
to 148 minutes per disc.
Like most consumer units, the Aiwa

The new Short/cut '99 has arrived!
You talked. We listened.
Short/cut '99 delivers these
exciting new features:
•Variable length crossfades
•Programmable Fade In
and Fade Out
•Gain adjustment of
selected audio with
ramping
• .WAV, . BWF and .AIFF
file import and export
•External sample rate
synchronization
•D-NEr Echo

Short/cut '99 is ready to
ship and field upgrades are
available for existing
machines.
Short/cut '99 delivers
superior audio quality, true
cut-and-paste waveform editing,
massive hard disk storage
and support for external
removable media drives"
all in one compact, easy-touse package. It even has
built-in speakers and ten
Hot-KeysTM for instant playback of edited material in
the studio, or on the road.

Whether you're replacing
out-dated reel-to-reel
machines or building astate
of the art studio, now more
than ever, Short/cut is your
number one choice.

PROFESSIONAL DIGITAL AUDIO

VISIT US AT NAB BOOTH # L11272
and AES EUROPE

For more information call ( 818) 991- 0360 / Fax ( 818) 991-1360 / e-mail: info@360systems.com / Website: www.360systems.corn
•Optional Zip.' drives available from 360 Systems
© 1999-360 Systems
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If Sending Audio
is Your Business...
Giving You the Best Way
to do it is Ours!
MUSICAM USA Codecs, Used by More Audio Professionals
Than All Other Brands Combined.

CDOePieiniA

ee/roadireeemer

Stereo Codecs

Portable Codec/Mixer

•MUSICAMU MPEG
Layer II, Layer III
and G.722 coding

•Your one- box
remote broadcast
solution

•

•SMPTE Time
Code capable

•Three-channel
mixer

•Point-to-MultiPoint
Transmission
(up to 6sites)

•Built-in ISDN
terminal Adapter

imerweirm.

El Fi
e IA Ea A
ts IM II PI

JUIW

£« aim./ -MI VIE
TI/E1 Aucho Multplexing Transmission System

Analog (POTS)
Codecs

Tl/E1 Audio Multiplexing Transmission System
Digital masterquality audio
with no
compression

•The best
quality audio
over asingle
telephone line
•Perfect for sports,
breaking news, even music!

•Transmit
12 audio
programs simultaneously

«WY*

Over 17,000 in use worldwide

Need a Codec? Call Us!
670 N. Beers St. • Bldg. 4

Tel.: 732-739-5600
Fax: 732-739-1818

Holmdel. New Jersey. USA 07733
E- Mail: sales©musicamusa.com

MUSICAM USA

wwwumusicamusa.com
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AM Radio on aShoestring Budget
Jack Layton
While bouncing around the rugged
countryside of northern California performing due-diligence inspections on FM

The station's transmitter site sits atop
rugged terrain in amountainous area
of Northern California.

stations, you wouldn't believe what I
stumbled upon: an AM transmitter site on
a mountain top at 4,000 feet above sea
level. That's some 3,000 feet above the
city is licensed to serve!
It was the most unusual AM broadcast
transmitter site Ihave seen in my 40-plus
years in the business.
At first glance, it appeared to be a
pirate operation. However, the natives
tell me it is indeed alegitimate operation.
The operator holds aconstruction permit
and installed the site just a few weeks
before my accidental discovery. Its call
letters are K - - - . (On second thought,
I'll let the call letters and location go
unsaid as Icould be accused of besmirching the character of the licensee and
opening the door to possible action by
not only the FCC, but perhaps also the
Bureau of Land Management.)
The location is seven miles from the
nearest paved highway, accessible only
with a four-wheel drive vehicle by way
of atwisty, single-lane unpaved roadway
through some of the most breathtaking
scenery in the United States. At times
you are traveling upward at nearly a45degree angle while navigating hairpin
turns.

New Facility for NPR
Member College Station
Brian Galante
Southwest
Missouri
State
University in Springfield, Mo., recently moved its radio station, NPR member station KSMU(FM), into a new
facility, complete with six studios and
newly designed furniture.
:Planning and layout
The new building, at 5,500 square
feet, provides a much more comfort-

move. Acquired by the university in
1972, the old building was modified for
broadcast operations, but didn't quite
have what the staff of ten full-time professional employees and ten students
deemed necessary.
"We have especially gained in the
efficient use of the new space," said
Diamond. " We have more studios,
more offices, and a very nice engineering workshop."
When it came time to design and
install the six studios, the station launched its search for
the right company to assist
with the job.
"With so many university
departments involved in the
building, some construction
items moved faster than our
ability to make corrections,"
said Doug Waugh, chief
engineer. " Before we could
contact an installation company, we found ourselves in
a situation where conduits
had been laid in the concrete
floor in a more or less random fashion."

The Panel Discussion Studio is home
to various KSMU talk programs.
able environment in comparison to
the approximate 4,000 square feet in
the old facility. RDA Systems, a
provider of consulting and systems
integration for radio. television and
cable industries, was hired to design
the furniture and assist in planning
the layout of the facilities.
According to KSMU General
Manager Arlen Diamond, lack of functionality and studio space in the old
facility were the main forces behind the

Options abound
After looking at several
options, KSMU decided on
RDA Systems.
According to Waugh, the studio
furniture had to be designed to fit with
the existing conduits, and RDA was
the only firm that could meet the station's needs.
"RDA really did a good job of
planning the studio furniture and
equipment configurations within ( the)
studios," said Diamond. " They
designed the furniture for each room;
See KSMU, page 24

This most-unusual AM transmitter site
sits in the midst of several substantial
FM broadcast, paging, microwave and
two-way buildings and towers. The tops
of these steel structures, with their large
dish antennas, rototiller FM antennas
and stacked folded dipole antennas, peek
out above the needles and pine cones of
the mighty Douglas Fir trees that dominate the landscape. Some of these behemoths claimed their places on this mountain top long before Marconi closed the
key on his spark-gap transmitter for the
first time.
Indeed, the site is asight to behold! The
K - - - transmitter shelter appears to have
been dumped alongside the road. At first

19

boom box radio monitor inside the plywood shack spewing out — what else
— satellite talk radio! An AC power
feed to the building and apiece of RG8 coax to the antenna was readily visible. A telephone line or STL antenna
for program feed and remote control
was conspicuous by its absence. In jest,
a colleague suggested that perhaps the
remote control and program feed was
via cellular telephone!
Fridge on the ridge
About 30 or 40 feet away from and
above the plywood shanty, on the peak of
the ridge, is an 80- foot, not- so- vertical
crank- up tower. It is the AM radiator!
The guy wires did not appear to have
insulators in them. They consist of some
#I2 bare copper, some insulated # 16 or
#I8 wire and even apiece of romax pow-

While it may look like an outhouse, this is actually home to an AM transmitter.
glance it could easily be mistaken for a
Johnny-on-the-Spot portable commode!
Public use and/or browsing is discouraged
by the big padlock on the door. No one
was available to open the door and give
me atour of the transmitter building.
From what could be seen from the
outside, one could only imagine what
was inside. All that could be heard
among the silence of the forest was a

er cable. The longest is 50 feet or so in
length. The antenna coupling unit seems
to sit on abox that appears to be an old
refrigerator.
The base insulator could not be seen
as there are 6- foot plywood panels
installed on the tower; its function
appeared to be an anti- climb device.
There was a fence around the tower.
See SHOESTRING, page 25

Remote Facilitkie

Controller

• Full featured, low cost remote transmitter control
• New Accessory! Model PA- 1Parallel Printer Adapter
• New Accessory!

Model MA- 1Modem Adapter

• Watch for the new RAK-1 ' Intelligent Rack Adapter'!
• Y2K compliant -- visit our web site for details

Why spend more than you have to?
615 • 228 • 3500 (vox)

Sne Sysiems

615 • 227 • 2307 (fax)
615 • 227 • 2393 (foci)
vvww.sinesystems.com
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Solutions by CircuitWerkes

Shively Labs

CircuitWerkes builds a family of excellent
products designed to solve problems at your

Every FM and TV Application ...

Reach for Ratings!

station and make your life simpler and better.
Think of CircuitWerkes for:

••••

Shively Antennas Deliver

— DTMF decoders and encoders

••

Use The CDS200 for switching two composite

Coverage!

— Dial- up studio remote controls
— Subadible tone decoders and encoders
— Single telco autocouplers and accessories
—
—
—
—

Composite Distribution Solutions for

feeds to up to three different exciters.

•Superior Engineering
> • Multistation Solutions

Rack mounted banks of autocouplers
Dial- up, DTMF operated, listen-line tuners
Portable headphone & mic. amp combos
High quality DTMF muting devices to
remove tones from program audio.

•Filters & Combiners
•Translators

Use the CDS200A when you need only to
distribute acomposite stereo, SCA, SAP or RBDS

•Reliable Pattern Studies

FM & TV Antennas
and Related RF Equipment

All CircuitWerkes products are covered by atwo
year warranty. Call your favorite dealer, call us,
or visit our Internet web site for complete info on
CircuitWerkes products.

Broadcast Devices, Inc.

because ... it pays to be heard!
!

ircuitWerkes - 3716 SW 3rd Pl Gainesville, Florida 32607
(352) 335-6555 fax 380-0230 http uwww circuitwerkes com

Cortlandt Manor, NY 10567
Tel. ( 914) 737-5032 Fax. (914) 736-6916

Website: www.Broadcast-Devices.com

READER SERVICE NO. 40

READER SERVICE NO. 30

READER SERVICE NO. 50

EAS

Equipment is in stock for

GORMAN-REDLICH MFG. CO.

Phone 740-593-315(1

Buy simplicity,
reliability and service

SIX MILLION
THUNDERSTORMS HIT\
PLANET EARTH EVERY YEAR
/IT TAKES ONLY ONE TO \
!PUT YOU OFF THE AIR!

bdi

5Crestview Avenue

P.O.Box 389, Bridgton, ME 04009 USA
Tel.: ( 207) 647-3327
FAX: ( 207) 647-8273
1-888-SHIVELY
e-mail: salesCi:pshively.com
- Web: www.shively.com
-An Employee- Owned Company -

immediate delivery!

Price $ 1750.00
257 W. Union St. Athens, Ohio 45701

FAX 7-1(1-592-3898
00•1•14 IIEW, IOU CO WTI.«

PIG
PRBENTION SYSTEM provides
acontinuous, low- resistance
discharge path For the static
electric charge on tall structures.
Dissipation points are 1/8"
stainless steel rods.

The STATI-C AT LIGFITHI

• 5 two-way RS- 232 inputs/outputs for computer, remote signboard & character generator

inputs on standard models. All audio inputs & outputs
are transformer isolated from encoder-decoder board
• Automatic interruption of program audio for unattended
operation
•4line 40 character LCD display with LED backlighting

This affordable and rugged system has
proven itself in the Field For over 15 years.

• 6 audio

• 2 year warranty

• 20 key keypad to program unit, set modulation level, set

•2minutes of digital audio storage
•25 pin parallel printer port for external printer
•52 terminals on the rear to interface with other
equipment by removable plugs
•BNC fitting with 600ohm balanced audio out

input levels

Cortana

for second transmitter

• Will handshake with automation equipment

Write or call For aFree brochure and design
P.O. Box 2548, Farmington, N.M. 81499-2548
Ph: 888-325-5336 • Fax: 550-326-233/

Web Site: www.gorman-redlich.com

• Also available: weather radius, antennas for weather radias, crystal controlled synthesized FM digitally
tuned radios, remote signboards, cables for interconnection, character generators.
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LOW COST FM TRANSMITTERS
& POWER AMPLIFIERS

REMOTE
MONITORING
AND
CO

the automated monitoring,
reporting

and

control

functions you need to keep
your site(s) operational and
legal.

0R

o

systems provide all

Davicom

Our

systems

are

practical: they are sized for
every type of operation from
small AM sites to large TV
facilities,

\

with

operational

FM ,Segiée

set-up

software

and
that

even casual computer users
can understand

Ia

Exciters/Transmitters
10W
25W

PTEK
Power Amplifiers
150W
300W
500W
1000W

CALL 888-411-5174

; Call us today

av i
coni

for more information!
Toll Free: 1.877.327.4832
(609) 653.1065

FOR DETAILS

1814 SCHOOLDALE DRIVE, SAN JOSE, CA 95124. 408-448-3342 FAX 408-448-5951
READER SERVICE NO. 110

READER SERVICE NO. 70
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Instantaneous Disc Recording
Ronald Pesha
How did radio station personnel function in the days before tape recording, not
to mention the digital audio workstations
of today?
Just about all program material was
live in the earliest days of radio broadcasting, as in the pre-videotape days of
television. But by the second decade,
the "golden age" of the 1930s, "instantaneous" disc recording on "acetates" was
established. It was instantaneous
because, unlike the wax- like masters
used in the commercial record business,
they could play back immediately, and
acetate because recordings were cut on
aluminum discs surfaced with shiny
black cellulose acetate.
The chisel-like stylus did just that — it
cut the groove, more or less V-shaped,
which emanated in awoolly thread that
migrated toward the middle of the rotating disc. The person recording urged the
thread along with asmall brush or (horrors) afinger.
Old timers will remember that the
cellulose acetate coating replaced the
earlier cellulose nitrate, supplying a
thread burned with violent fury and
acrid smoke.
The soft acetate cut smoothly and produced a remarkably quiet groove, blessedly silent for ears accustomed to the
abrasive shellac compound of commercial 78-rpm records. But the very softness resulted in grooves vulnerable to a
playback stylus. The noise level built up
rapidly under multiple passes.
Single use
Originally, stations used disc recorders
for time-delay, recording anetwork show
for a later single playback. We then discarded the discs — no bulk erasing for
reuse. We did strip the coating and use the
aluminum to fold as the chassis for asmall
construction project now and then. The 16inch diameter discs, good for 15 minutes a
side, were best for this purpose.
We recorded using a "cutting lathe," a
machine driven by the turntable itself to
move the cutting head carrying the stylus
slowly across the disc's surface in aspiral
manner. The Presto Recording Corp. of
New York City supplied complete disc
recorders, both portable and console, as
well as turntable/lathe combinations and
lathes by themselves to affix to any radio
station turntable provided with adrive pin.
This pin ( sometimes triple pins), offset
from the center spindle, kept the blank disc
rotating against the cutting stylus.
Evidence of the drive pin remains
imprinted in the label area of many old 78rpm recordings.
The stylus fit into amagnetic cutting
head driven by aconventional amplifier,
preferably with appropriate equalization. It
slid smoothly along its rails, and when
lowering the head rode in the feed screw
grooves, it was forced to cut that spiral
groove. Ibegan working in broadcasting
after the introduction of consumer
microgroove discs ( Columbia's Long
Playing and RCA's 45- rpm records).
Microgroove cutting styli had become
available, so Iremoved the feed screw,
took it to a local machinist, and said,
"Duplicate it, except double the number of
threads per inch." Back at the station, we
started cutting LPs!

We used our "instantaneous acetates"
for spots — one 12-inch disc per sponsor.

The Presto Overhead Cutting
and Recording Mechanism

When an updated 30- or 60-second spot
came in, we recorded anew band on the
disc, the DJ always playing the innermost
cut. Awkward? Yes, but these were the
days before cartridges. The disc was
much easier to spin-cue on the turntable
felt than to thread an open-reel tape spot
on aMagnecord.
Woe to the salesperson who didn't
service the account. Ten, even 20 plays
left the disc surface acceptable. Fifty
plays, and groove noise becomes excessive. One hundred spots and listeners
complain.
While each disc accepted only acouple of dozen cuts or so, they only cost

around a dollar — not bad for the late
1950s. Sapphire cutting styli cost several dollars each, but lasted only a few
hours. When the groove became noisy, it
was time to change the stylus. But we
saved the styli, and shipped half adozen
or so at atime for inexpensive resharpening.
Tape recording doomed the instantaneous disc, especially with the cartridge
so convenient for spots, but the legacy of
disc recording remains. We still call separately recorded spots on tape, and even in
digital files, "cuts."
Thanks
to
John
Landry
of
WALK(AM), Patchogue, New York, for
background information and the photo
for this article.
Ram
Reach the author at (518) 743-2200,
x567 or e-mail peshar@acc.sunyacc.edu

Crown's New Exciter
• • .we've created aMonster broadcast solution!
Our Design Engineers have created asecond generation, high-performance FM exciter
with significantly improved specifications. Fear no one—this monster solution fends
off the competition by ensuring clean, accurate audio quality and includes:
O
CI
O
O

Reduced total harmonic distortion
Excellent signal-to-noise ratio
Versatile modular design
Power levels of 30, 100, 250, and 500-watts

Need aMonster of asolution for. .
J Replacement of the IPA in your
high- power tube transmitter
J New installation
J Backup

Give us acall!

crDwn®
iroadcst
800-294-8050 or 219-294-8050
Fax: 219-294-8222
Email: broadcast@crownintl.com
Web: www.crownbroadcast.com
Circle ( 21) On Reader Service Card
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rComstrEam's NEW ABR-202!

S.C.M.S., Inc.

(Replaces the ABR-200)

Charlotte, N.C.

-

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

$1449.00 SpEcial!
• Downlink Package $2095.00

THIS MONTH'S SPECIAL

• Includes ComstrEam's ABR-202

GENTNER'S NEW DH- 30
DIGITAL TELEPHONE HYBRID

Receiver Kt LNB
•Channel Master's Ku-Band
1.8 M Rx satellite dish

ASSURES INTERFACING WITH THE

(Prepaid or COW

LATEST DIGITAL OR ANALOG CONSOLES
WE

"POST" NAB PROMOTION

access on GE Americom satellites at very

SH.PX series 1111 antenna

SALE SPECIAL FOR

reasonable rates! 64k and

for Single or Multiple frequencies.

THE MONTH OF JUNE

• 1210 kW input power rating.

Tired of paying too much for satellite
Give us a call!

You Know We Know Radio —
Toll- Free 800-438-6040
FAX

128k data

rates available. 3 and 5 year terms.

• 10Mhz diplex bandwidth.

$1,795.00

can also provide you with satellite

ERI - Electronics Research

RIVER COMMUNICATIONS

(812) 925-6000

211 River Road Walden, NY 12586

704-889-4540

READER SERVICE NO. 69

time?

800-657-2346 Email SALES@RIVERC.COM
READER SERVICE NO. 99

READER SERVICE NO. 80

Affordable Custom
Broadcast Furniture

79
99 0R

FM BROADCAST ANTENNA
FM R Series
Delivered and

• Circular polarization

installed by

• Series fed
• Internal feed

ECHNOLOGli

• Brass, ,Copper
construction
• Excellent bandwidth

-.01P

32 Pennsylvania Avenue. Malvern, PA 19355

TEL: 610-640-1229

PROPAGATION SYSTEMS, INC.

FAX: 610-296-3402

719 Pensacola Road
Ebensburg, PA 15931 USA
814-472-5540 Fax 814-472-5676
E-mail: osiba@surfshop.net

email: sales@studiotechnology.com
web: www.studiotechnology.com

READER SERVICE NO. 119

READER SERVICE NO. 90

Aateti-Acki

15000 Hits on

cnip)e-Totetei

HARD DRIVE
for $695!

Compatible with Arrakis, BE,
BSI, Enco, Prophet, Smarts,
Register Data, others...
All formats! Oldies, ' 70s, AC, Country
1- day service at no extra charge!
We load IDE, SCSI, JAZ
Just call our name

800-HALLAND
800-425-5263
1289 East Alosta Avenue
Glendora, CA 91740 USA
Tel 626-963-6300
Fax 626-963-2070
www.h-b-s.com

For Music
on CD
call 800-759-4561

READER SERVICE NO. 59
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Level and Impedance Converters
UNI -DIRECTIONAL FOR

BI-DIRECTIONAL FOR
•
•
•
•

Reel to Reel and Cassette Recorders
Graphic Equalizers and Noise Reducers
Audio Effects Processors and Digital Reverb
Dual Line Amp, DA, Splitter or Combiner

•
•
•
•

Digital Compact Disc Players
ENG Cassette Dubbing
Off- Air Vlonitor Tuners
Console Audition Outputs

Interface consumer/industrial IHF (- 10db) stereo source equipment and segnal
processing devices into professional studio -1-4dBril, 600 ohm systems without
loading distortion, crosstalk, hum, response roll- off or RF pick-up.
True transformer output isolation, balance and protection with
less than .01% THD even at 20Hz and + 22dem peak output!
102 db dynamic range.. greater than aCompact Digital Disc system!
Self contained power supply Velcro'" and duaI rack mounting.
Free Detailed Brochure and Specifications Atable

AUDIO
TECHNOLOGIES
INCORPORATED
329 Maple Avenue, -lorsharn, PA 19044, USA
(215) 443-0330 FAX (215) 443-0394
http:Pwww.atiguys.com
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Skips Are Few With AM-F70
AIWA, continued from page 17
best that MD can deliver, you'll want to
do the same "A/B" comparison with your
favorite mic.
That said, Isecreted the Aiwa along to
catch crowd reaction at the midnight premier of " Star Wars: The Phantom
Menace." Already, the movie's "trailer"
had become an Internet phenomenon
from asurreptitious recording of it posted
online. That recording's quality is poor.
Even so, the crowd's reaction to the characters on-screen is fascinating ( Yoda got

ATRAC Continues
To Improve MD
When MiniDiscs first hit, they
were a miss. The first- generation
recorders and players were bulky, and
the sound quality was marginal —
just slightly better than cassettes.
They were also rather expensive.
In the eight years since. MiniDisc
has evolved dramatically. As the units
have gotten smaller ( now barely larger than the MD discs themselves),
their sound has gotten bigger.
In terms of data storage, aMD disc
holds about 140 megs of data. That
means squashing a CD's worth of
audio into the MD format demands a
5:1 compression. Early versions of
ATRAC ( Adaptive Transform
Acoustic Coding) seemed watery —
muddy bass, thin high end and aweak
stereo presence.
Today's sixth- generation ATRAC
makes good on the promise of replacing the cassette and giving DAT a
major challenge as the media of
choice for field recording.
How good can ATRAC get? It's
rather good already. After all, engineers have been refining it for almost
as long as it took the Space Program
to land aman on the moon.
What's next? According to the
original paper presented by Sony
Engineers in 1991, "Transform coefficients are grouped into non- uniform
bands to reflect the human auditory
system, and then quantized on the
basis of dynamic sensitivity and
masking characteristics." The idea is
that sound is more than just sound
waves. What we hear is shaped by
how we hear. We don't just intercept
sound waves; listening is an active
experience. Often, the coloration and
intonation — the " musicality" of a
recording — won't show up on any
oscilloscope. Ask musicians with a
taste for tube amps — there's a "fat"
quality to vintage tube gear that the
current solid-state stuff can't touch.
ATRAC throws these factors into
the mix rather than just focusing on the
statistics. So this raises the question: do
you want asystem that sounds good
(on paper), or one with good sound?
Audio purists are sure to scoff at
the idea that any compression
scheme can match uncompressed
audio. But hearing is believing. It's
even possible that next- generation
ATRAC recordings won't just sound
as good as CDs — they might even
sound better!
— Carl Lindemann

the biggest applause).
My goal was to capture something
similar, apiece of social history. Iused
an inexpensive "Radio Shack" electret
lavaliere ($30) that I've found to do just
fine for spoken-word recordings. Iset the
Aiwa to mono recording mode, and settled in to enjoy the movie.
As it happened, the covert operation
was abust. The late-night crowd ( mostly high school students) wasn't very
vocal about the movie. The audience sat
attentive, but silent. At the end, they
smiled, but didn't applaud. With no
cheers or catcalls, there wasn't anything
worth capturing.
Perhaps the most astounding part of

co rn

Product Capsule:
Aiwa AM- F70

the evening was that the Aiwa's power
meter had dropped less than athird from
full charge. Even after two hours of
recording on the internal battery, there
was plenty of power left for playback or
other events.
If you've ever wished you could stop
worrying about your field recorder's battery life, the Aiwa is nearly irresistible. It
is not the best MD imaginable, but it may
be the best for your needs given what is
available at this time.

Thumbs Up
Extra battery life
Easy-to-use controls
Adjust levels on the fly

Thumbs Down
Mic, line-in jacks combined

For more information contact Aiwa in
New Jersey at ( 201) 512-3600,

Carl Lindemann produces "CyberScene:
The Socially Significant CyberSpace," and
is based in Maine. He can be reached at
www.cyberscene.com

visit its Web site at www.aiwa.com
or circle Reader Service 67.

reX Cover,

ith products
in use on
every continent.
CornreK is the
name broadcasters
trust to delluer great
sounding remotes
We deliver high quality audio over
telephone lines Whether on standard
dial

lines

or on digital

circuits

Comrex has

a solution No matter what your remote broadcast
needs

let

Comrex help you cover it

ABG is the dealer you can trust to deliver your Comrex products.

Ile_ MI 11E11/
111~111/1.4
AFL
Main/Midwest Office
3685 Roger B Chaffee Blvd
Grand Rapids, MI 49548
Voice 800-999-9281
Fax
616-452-1652
E-mail support, abg corn

Central U.S. Office
3283 Strand Road
Duluth, MN 55803
Voice: 800-788-8759
Fax.
218-525-0455
E-mail cgrace(wabg.com

Southeast Offices
PO Box 1779
PO Box 84024
Mountain Home, NC 28758
Lexington SC 29073
Voice 800-369-7623
Voice 800-951-7443
Fax
828-697-2691
Fax
803-951-3123
E-mail cindy edvvards abg corn E-mail Igeorge abg corn
Circle ( 23) On Reader Service Card

Southwest Office
PO Box 1638
Palmdale CA 93550
Voice 800-858-9008
Fax
805-273-3321
tmezey@abg.com
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RDA Assists Relocation
KSMU, continued from page 19
not only is it good-looking and functional, the pedestals fit over the conduits in the concrete floors." Diamond
also said that the RDA staff was helpful, on- time and on- budget.
Before installation, RDA provided a
mock-up session, which turned out to
be valuable to the KSMU staff.
According to Diamond, RDA brought
cardboard mock-ups of the proposed
studio furniture to the studios, which
were still under construction.
"We were able to place the mockups in their respective studios, check
ergonomics, sight lines to master con-
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trol, and overall fit within the studios,"
said Diamond. "We were able to make
changes to the dimensions right on the
spot and know the effect immediately.
No guessing about how it would look
or work."
While the old facility certainly had the
necessary ingredients to run asmooth station, the new digs are much more inspiring.
The previous KSMU building featured a
master control/main studio, one production
studio, and as Diamond called them, "two
semi-adequate control rooms." Adequate,
yes, but not necessarily impressive.
The master control in the new facility serves as the station's main opera-

tional
studio.
KSMU controls
all on- air programming from
this studio. It also
serves as the
point of origin for
station breaks.
Rounding out the
structure is an
alternate
control/production
studio, a news
production studio, a production
and interview studio, a panel disThe KSMU Production Studio
cussion
studio
duction studio is seeing plenty of action.
and amusic studio.
"The second-most-used studio will be the
According to Diamond, the news pronews studio." said Diamond. adding that
all the news production and live newscasts happen there.
"We run five local newscasts a day,
produced by anews producer and three
or four student news assistants."
As far as the other studios are concerned, they, too, are being put to use. The
production studio is used for single-person
interviews, station promotional production
and automation purposes, while the panel
studio handles multiple party interviews,
which can be produced live, taped, or
made for Internet distribution.

Get Better Jocks for Less Money
Decrease costs, increase profits and run
your station more efficiently. Outside of
drive time, why pay your talent to sit
around waiting to talla A Scott digital
System can put all your songs, spots and
prerecorded Voice Trax together
smoothly and easily—without anybody
in the air studio!
For years, Scott Studios' client stations
have been successfully pre-recording
incredibly live sounding fully localized 4
hour music shows in just 10-20 minutes.
If you have ahub and spoke duster of
stations with similar formats and names
(like Mix, Magic, Kiss or Kicker), you can
sound great and save even more.
Scott Breakthrough: Free Software!
Thanks to Scott Studios' new free Voice
Trax Via Internet (VIVI) software,
announcers can phone in shows with
studio quality from anywhere. All they
need is agood microphone, mic pre-amp
and processor, Internet connection, any
Windows® computer with sound card
and Scott Studios' free VTVI!
Simply schedule your station's music.
With the touch of abutton, your log and
latest local copy points are automatically
e-mailed to your announcers.
And
Scott's VTVI works seamlessly with all
music schedulers and traffic/billing
programs.
Live tags, trivia and copy are displayed
automatically on the screen.
Announcers don't need aclumsy copy
book or liner cards. They can talk as early
as they want before songs fade and over
intros or in the clear. VTVI is so simple to
use: atouch of the space bar triggers the
next song or the next spot. Voice Trax are
recorded with the computer's regular
sound card with exceptional digital
quality
Unlike live radio, any or all of the Trax can
be reviewed and possibly improved by
re-recording. With the VTVI's Segue
Editor, announcers can fine-tune their
timing of song intros, back sells and
donut spots without re-recording.
VTVI is Goof Proof!
VTVI includes Scott Studios' exclusive
Voice/Music Synchronizer. Whenever
the announcer mentions song title or
artist, he or she turns on the link so the
back sell or intro plays only with the
corred song.
You Can Even Do Time & Temp!
Scott's VTVI lets you record every
possible time check, or do a range of
alternate recordings mentioning the time
in any Voice Trax. The Scott NT System
picks the right one at air time. You can
also record all the seasonal temperatures
and let Scott's optional temperature
announce equipment play the right one
at air time.

i
rei R S-P-E-C-T
Aretha Franklin
:11/4:30/F 102 HM9835 8:1
Ferry 'Cross the Mercy
Jerry & the Pacemakers
:17/3:13/F 104 DA1286 8:20:1
Voice Track
:1714:13/F 104 HM2608 11
Li
Burger King 2for $2
Q: It Just Tastes Better!
:00/0:60/F CM DA0101 8:23:33
Toyota of Dallas
Q: They Call Mr. Toyota
:00/0:30/F CM DA5324 8:24:33
TV55
Q: The Shows You Know
:00/0:30/F CM DA1429 8:25:03

Here's Scott Studios' Voice Trax Via Internet (VTVI) software, shown with the optional
Segue Editor. VTVI allows adistant announcer to pre-record a4hour show in about 15-20
minutes with nothing more than a Windows computer with an ordinary sound card. an
Internet connection and agood microphone.

2,000

$10,000 aYear Cheaper than WANs
When the announcer is done, aclick on
the VTVI Auto-Send button dials the
Internet over astandard phone line and
uploads the entire show to your Scott
Studios digital audio system automatically. Transfer does take aIon time, but
your announcer can be answering e-mail,
writing copy or creating promos on the
VTVI computer while the show transfers.
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VTVI isn't limited to music announcements. It gives high quality audio to
recorded spots, remotes, weather, stock
reports, news and election returns.
Your station will sound great with Scott
VTVI! The only thing you need is an
Internet connection on each end, a $29 a
month RP transfer site and the Scott NT
System with Remote Recording Router
Voice Trax play seamlessly without
anyone back at the station. And if the
announcer forgets to record something, or
if songs or spots $et changed at the last
minute, Scott's Voice/Music Synchronizer
automatically substitutes ageneric Voice
Trax with the same voice for the day and
hour of that break
3WV! Models: Good, Better, Best
Scott Studios also offers a $500 VTVI+
that sends your distant announcer
telescoped song intros and endings via the
Internet.
With VTVI+, a telescoped
aircheck can be previewed and fine-tuned
in the context of starts and ends of songs
and spots.
Or with VTVI Deluxe, your announcers
record their Voice Trax while listening to
song and spot intros and endings in
context!
Circle (24)
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VTVI is just one of several ways Scott
Studios digital systems can improve your
sound antiyour bottom line.
It's afact: More U.S. stations use Scott
Studios than any other major digital
audio system. 2,000 radio stations use
4,400 Scott digital workstations, including major groups like CBS, Chancello4
Disney/ABC, Clear Channel, E/TIMiS,
Citadel and many more. Last year, 418
U.S. stations bought new Scott Systems.
That's more than chose some other
"major" digital systems in several years!
Call 800 SCOTT-77 to find out why Scott
Studios are chosen the most.

Scoa Steekt

13375 Stemmons Freeway, Suite 400
Dallas, Texas 75234 USA
(972) 620-2211 FAX: (972) 620-8811
Internet: www.scottstudios.com
8 0 0
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(800) SCOTT- 77

Playing in the band
Another studio which sets the new
structure apart from the old one is the
music studio, which is used for live and
taped performances.
"The performance space is between
two control rooms, one for our station's
use and one for use by students in the
electronic media production program,"
said Diamond. " The studio space is
approximately 16 by 18 feet. large
enough to accommodate a band, string
quartet or choir."
An advantage of the new setup for
KSMU is that the station now has the ability to go on the air from master control
and all four studios, abenefit which the
old studios were incapable of providing.
"(The new setup) will assist us in
two ways," said Diamond. " One, we
will be able to do more local production for broadcast use, and two, we will
be able to support the University's
instructional mission by producing
public affairs programming for Internet
access and distribution."
The new home of KMSU is highly
computerized, propelling the entire
facility to another level. Featured in
the studios are seven SAW digital
audio workstations; an NPR SOSS
satellite system; computerized logging
(DARTS) and computerized membership ( MEMSYS).
The old aircheck recorders will be
replaced with a computer- based skimmer, and engineers have access to all
computer systems locally and from
outside the station through a dial- up
modem.
According to Diamond, KSMU is not
the only station that benefits from the
new facility.
"Our main channel programming is
repeated by three other transmitters
(Branson, Mountain Grove and West
Plains) in southwest and south central
Missouri," he said.
The station broadcasts NPR news,
classical music, BBC world service,
and other popular NPR programs 24
hours aday.

•MARKETPLACE•
Products for the Radio Broadcast Professional
Mail info and photos to:

HHB Offers
80-Minute MD
Need alonger MiniDisc?
HHB offers the MD80, which it says
is the first 80-minute MiniDisc available
outside Japan and the first of its kind for
the professional audio industry.

The 80- minute stereo recording time
(160 minutes in mono) is achieved by a
reduction of 0.1 microns in the groove
width, from 1.2 to 1.1 microns. A similar
reduction in pitch, from 1.6 to 1.5
microns, assists in creating the expanded
recording time.
Performance specifications for the
MD80 are the same as the HHB MD74,
including the critical area of block error
rates. The unit is compatible with all
MiniDisc recorders and players.
For more information contact HHB in
Los Angeles at (310) 319-1111, fax (310)
319-1311 or circle Reader Service 15.

ToolVox Processor
Cutting Edge, familiar for its line of
on-air processors, plans to introduce the

RVV Marketplace, P.O. Box 1214, Falls Church, VA 22041

ToolVox microphone processor later this
year. It is adigital unit tailored for interaction with on- air processors for a
smooth, powerful voice presence for onair talent.
ToolVox has specialized AGC and
compressor sections designed around
ratios and time-constants that complement those in the on- air
processor. Additionally, adeesser built around advanced
FFT analysis techniques prevent the on- air processor
from creating harsh sibilant
splatter.
The unit also incorporates
phase rotators; broadcasters
can turn off phase rotation in
their main processors to preserve music quality while
reducing voice clipping.
A reference-quality microphone preamp with 24- bit
A/D converters and phantom
power is included. Stereo
analog and AES/EBU outputs are provided.
Custom presets for each talent can be
stored for instant retrieval via the front
panel. TCP/IP and RS-232 remote control
inputs allow operation from acomputer
or automation system.
For more information contact
Cutting Edge in Ohio at ( 216) 2413343, fax ( 216) 241-4103 or circle
Reader Service 18.

In all cases, the company makes the
required crimped connection on the
console, be it Molex or a different
interface, and then solders each
crimped connection into place. The
console is utilized by the company to
test all preconnectorized cables for
continuity of signal flow. Cables are
cut to specified lengths. Each harness is
delivered with a custom instruction
book.
For more information contact
Broadcast Richmond in Indiana at ( 765)
966-6468, fax ( 765) 966-5505 or circle
Reader Service 16.

cord that will enable the GX-500 to
use popular models of analog cellular
phones for remote broadcasts.
Other features include four mic
channels and two auxiliary inputs, four
headphone jacks, a peak limiter, a
squelch/mute switch, tone/pulse dialing and an electronic ringer, second
phone line capability and an external
AC supply.
The GX-500 comes with rechargeable
batteries for up to 10 hours of use. A
plastic carrying case is included.
For more information contact Marti in
Texas at (817) 645-9163, fax (817) 6413869 or circle Reader Service 22.

Marti Remote
Mixers
Marti Electronics
has updated the GX440 remote mixer
and will begin shipping the new model,
the GX-500, later
this year.
Additions
include an analog
cellular
phone
adapter and power

Prewired Console Harnesses
Broadcast Richmond offers its line of
Prewired Console Harnesses to complement the acquisition of any console.
Preconnectorized harness assemblies
make on- site console installation much
simpler, taking afew hours as opposed to
several weeks.

Inexpensive AM Radio
> SHOESTRING, continued from page 19

Four pound- in- the- ground, three-foot
high fence posts a few feet out from
the tower secured a three-foot high
metal fence.
Ilimited my moments of standing
within 80 feet of the 80-foot tower. I
had fears of my colleague having to
call my wife to come and claim my
beat- up remains under the collapsed
structure on the top of the mountain.
She's afraid of airplanes and it would
have taken several days for her to traverse the 2,300 miles between
McMurray, Pa., and Mount
(No. Iwon't tell you the name of the
mountain either as that too would
identify K - - -.) By the time she
would have arrived, what was left of
me could have easily been eaten by a
mountain lion.
It appears the ATU is stationed
AM radio on a tight budget?
on top of an old refrigerator.
Obviously it can be done on a shoestring budget.
company does due-diligence inspections,
facilities evaluations and directional
antenna field work. He can be reached at
Jack Layton is owner of Layton
Technical Services in McMurray, Pa. His
(724) 942-4054.
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Chronicles of Transmitter Control
Harold Hallikainen
This is the final part of a three-part
series summarizing chapter 4.8 of the
NAB Engineering Handbook, Eighth
Edition. The book can be ordered
through www.nab.org/nabstore or by
calling (800) 368-5644. 33 pages of the
Handbook are condensed into these three
articles, so the articles are quite abbreviated. The chapter ( and this series)
"starts at the transmitter" and works its
way back to the control point. In this
part, we'll look at the user interface.

analog meter was replaced with adigital
display. Status displays were also added
to show on-off conditions at the transmitter site (such as fault indicators, pattern
select, etc.).

In 1984,

hours operation on loss of telemetry were
permitted). In this amendment to the
rules [49 FR 476081, the commission
dropped the "fail-safe" requirement that
transmissions cease immediately on

the FCC modified the rules to

permit continued operation on loss of
transmitter control.

mitter control arrived. The familiar
"channel-raise/lower" user interface
,remained, though the telephone dial was
replaced with aTouchTone keypad, and
the meter or display was replaced with
synthesized or recorded voice. The
"channel-raise/lower" user interface continues to serve us well almost 50 years
after its introduction.
Full-screen display
When a large number of parameters
are to be displayed, a " full- screen display" ( typically on a CRT monitor or
display) is more user friendly than asingle channel display. Systems with CRT
displays were introduced in the 1980s.
The display typically included achannel
number ( a throwback to channelraise/lower), a label ( such as Icp for

interruption of the control circuit. This
In 1984, the FCC modified the rules to
allowed the use of non-continuous conpermit continued operation on loss of
User interface
See CONTROL page 30
trol circuits, and the era of dial-up transtransmitter control ( though only three
The FCC requires broadcast transmission systems to have certain "indicating
instruments." When a station operates
attended, a "designated person" ( previously a licensed operator, and, for simplicity, we'll call this person an operator)
can observe these instruments and make
t.'
adjustments necessary to maintain compliance with the rules and the station
authorization. When operating attended
under direct control ( as defined in
www.hallikainen.comicgibin/section.pl?section=73.1400 of the
rules), the operator observes a set of
meters and other indicators directly.
Transmitter remote control was first
authorized in 1950 for class D NCE-FM
stations and in 1952 for non-directional
AM and FM stations with powers of 10
kW or less. For relatively short distances,
all the transmitter meters and controls
could be extended using multiple conductors.
From 1974 to 1995, the FCC specifically authorized extension metering and
set various restrictions on such systems.
Since extension metering systems were
not required to have extended control, the
operator was required to be within 30.5
meters of the transmitter, allowing quick
access to the controls. At this point, it
would be perfectly permissible to run
extension metering and control over any
desired distance. However, it would not
be economical over large distances due to
the large number of conductors required.
Transmitter control manufacturers
immediately recognized that an operator
only views one parameter at atime, and
only makes one adjustment at atime. It
was thus possible to have asingle control
circuit and asingle telemetry circuit. The
control circuit could select which para(Well, you could if people would quit asking
meter would be viewed and adjusted.
Early systems utilized ametallic pair (a
how you found something so reliable.)
telephone company provided cable pair
with DC continuity) for control and
another for metering. Control consisted
of stepping through channels, resetting to
the first channel, and raising or lowering
a parameter. Raising a parameter might
DIGITAL FM EXCITER
directly affect that parameter ( raising
transmitter power while viewing antenna
current), or perform some function that
eV firmer
(ideally) is indicated on the telemetry
channel ( such as switching between day
It's no wonder more and more people
are choosing CEC Over the
and night power while observing final
amplifier DC input current).
years, we've built a reputation for quality products that are simple to use and work from day
This "channel-raise/lower" user interone without a glitch. But that's just the beginning. Our customers also know us for utilizing
face continues as the most common interface. Early systems used atelephone dial
leading edge technology , especially into the digital age It all stems from our goal of prov,ding
or other circuitry to generate step and
you with a superior product When you choose CEC, we want you to notice the difference
reset pulses to select a channel.
Telemetry was read on a single analog
In a good way.
meter ( though some systems demultiplexed the readings out to several meters
-_-.tl
" 733 5011
BOX 27 _E'7,
-_/-_
- eec CO
at the control point). In the 1970s, the

r_mer*ann—ieL

So reliable,
you just plug
it in and forget
about it.
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AM Allocations Explained
FEEDLINE, continued from page 14

able to provide large areas with service,
both day and night. Directional antennas were often required for nighttime
operation to protect the Class Istation's
skywave service area.
There were several sub-classes of the
Class II designation. including the Class
II- D ( now simply "Class D"), which
were the daytime-only stations operating
on clear channels. There was a special
subclass, Class II- A, on 12 of the 24
domestic clear channels, which were
entitled to more nighttime protection than
other Class II stations.
'Regionals'
Class 111 stations ( also part of
today's "Class B" designation) operated on 41 "regional channels" with 5
kW maximum. These stations were
designed to serve a smaller area than
Class Istations, but more than simply
a local area. Many "regionals" operated with 5 kW full time, but some had
to reduce power at night to protect cochannel stations.
There were not very many Class III
stations that operated nondirectionally;
most of them used adirectional array at
night, and many did so during the day
as well.
Class IV stations ( today "Class C")
operated on six "local" channels, originally with 250 watts. These "locals" were
designed to serve smaller communities
than the "regionals," "clears" and most
Class II stations. At some point, the FCC
allowed all Class IV stations to increase
power to 1kW full time without regard
to co-channel interference. As a result,
while field strengths increased within the
Class IV stations' service areas, so did
the interference, so little was gained.
Class IV stations typically had very small
night coverage areas because of the high
interference.
Today, as Ihave mentioned above, AM
allocations are: Class A, with 50 kW
unlimited-time operation on clear channels; Class B, with up to 50 kW unlimited-time operation on clear and regional
channels; Class C, with 250 W to 1kW
unlimited-time operation on local channels; and Class D, with up to 50 kW daytime-only operation on clear and regional
channels.
The power and directional pattern of
any given station are determined by

many factors, including frequency, proximity to co- and adjacent- channel stations, ground conductivity and even
nighttime interference levels at co- and
adjacent-channel stations.
The reason that aparticular station is
licensed with a particular power level,
directional pattern and the like can generally be determined by considering its history. For example, astation may operate
on 1360 kHz with 5 kW day and IkW
night. From that information alone, one
could conclude that the 5 kW daytime
power came from the old Class III 5 kW
limit ( 1360 is aregional channel).
By looking at co- and adjacent-channels day and night, it would not be too
difficult to determine where the significant protections are and whether any
improvement can be made to the station's
facilities. In some cases, a significant
power increase may be possible (the old
Class III 5 kW limit is now 50 kW), but
in others, the new first-adjacent channel

years, and both of these and other factors
may have resulted in different heights of
encroachment. Whatever interference now
exists within this contour is grandfathered.
Perhaps more important from a
sales/management perspective, that
noise may limit astation's coverage to a
smaller area than the 0.5 mV/m groundwave contour would otherwise indicate.
Critical hours
For Class A stations, the 0.1 mV/m
groundwave contour is protected from
other stations during daytime. This
daytime protection affects many Class
B stations during the "critical hours,"
or two hours after local sunrise and
two hours before local sunset, when
some skywave propagation is beginning to take place. These Class B stations may have to reduce power or use
a different directional pattern during
critical hours to ensure that the skywave signal from their stations does

Everyone who works in radio
is invited to sit in and pick up on some of
these basics.

protection requirements may have the
current power and pattern locked in
(grandfathered).
There are several significant contour
values of which anyone working in AM
radio should be aware. These contour
values represent signal strength levels
that define the limits of coverage or
interference protection zones.
For all station classes except Class A,
the 0.5 mV/m groundwave contour is
protected from interference from other
stations during daytime. This is the signal
contour most often shown on station coverage maps and it represents the signal
level that should be listenable in most
rural locations.
It should be noted, however, that the
entire area within a station's 0.5 mV/m
contour, although entitled to protection
from interference, may not be interferencefree. Over the years, the FCC rules have
changed several times. Additionally, special waivers have been granted over the

not interfere with the 0.1 mV/m
groundwave contour of the co-channel
Class A station.
Again, in many cases, the 0.1 mV/m
daytime groundwave contour of aClass
A station will likely not be listenable in
many locations because of manmade and
natural noise.
For all classes of stations, the 5
mV/m daytime groundwave contour is
considered "city- grade," or the signal
level necessary to overcome manmade
noise sources in an urban environment.
An even higher field strength may be
needed in many locations because of
high noise levels, but in relatively quiet locations, alower field strength may
suffice. A signal with a field strength
of 5 mV/m or more will generally
allow acceptable reception on mobile,
portable and fixed receivers within
homes, offices and urban canyons.
As discussed above, Class A stations
are protected at night to the 0.5 mV/m
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50-percent skywave contour. This contour area will vary greatly with changing ionospheric conditions, but a fixed
distance for allocation purposes can be
computed using the formula in the
FCC's rules.
For Class B stations, the nighttime
interference- free contour ( sometimes
called the "night limit" or " RSS night
limit") determines the effective coverage
area. This contour is determined on a
case-by-case basis and varies widely in
value from station to station.
Generally speaking, the older the
station, the lower the nighttime interference- contour ( and thus the larger
the nighttime coverage area) will be.
Stations that came on the air first were
entitled to protection from stations that
came on the air later. This is not
always the case, but it is ageneral rule
that applies in most cases. This is why
the really old Class B stations tend to
have better coverage.
A couple of old Class B stations that
my company owns have night limits of
less than 3 mV/m. These stations have
very large nighttime coverage areas, in
some cases equaling the daytime citygrade coverage. Others have night limits
in excess of 20 mV/m. The nighttime
coverage of these stations is much smaller than the daytime coverage.
One question that frequently comes
up in discussions of nighttime coverage
has to do with why in some cases, when
the power remains the same, does the
coverage shrink so much at night? The
answer is simple: skywave interference.
During the day, there is no skywave
interference, but at night, distant signals
propagate and cause interference so that
a much stronger signal is required to
overcome them. All other things being
equal, it is better to have less power and
less interference than more power and
more interference. Stations that have to
reduce power at night to protect other
stations and that have high levels of
nighttime interference suffer a double
whammy.
This wraps up the discussion of AMspecific issues in this special series on
radio basics. If there are specific questions, address them to me at
cbceng@compuserve.com and Iwill do
my best to see that they are answered.
In the next part of this series, we will
begin dealing with FM issues.
o
Cris Alexander is director of engineering for Crawford Broadcasting and a
regular contributor to Radio World.
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History of Transmitter Control
CONTROL continued from page 27

common point current), the parameter value and the units (such as A for Ampere).
Status was similarly displayed with a
channel, description, and status (sometimes fixed, sometimes different strings
were allowed for true and false status).
Display characteristics
The format of the display was fixed by
the manufacturer of the system. Any variable data (such as labels and units) were
supplied through filling in forms. While
relatively simple to configure, these systems lacked flexibility.
Early transmitter control systems had a
calibration pot for each channel. No other

"programming" of the system was
required. As displays got fancier, it was
necessary to describe to the system how

display puts up messages or changes color should aparameter be out of tolerance.
Some parameters are calculated based

Description of the log format
and describing what conditions cause a log
entry to be generated can be a challenge.

the display was to appear. Besides labels,
parameter, and units, display programming might include limit checking so the

WARNER ELECTRIC

on measured parameters. For example,
indirect power is calculated based on
final amplifier voltage and current.

Embedded Web servers
Isee future transmitter control systems
as "embedded Web servers." These
servers will provide transmitter data in
response to requests from "browsers."
The servers may also "push" data to the
browser when an important change
occurs. User programming of screen displays and log formats will be done in
HTML. This allows the use of fancy color and graphics to make the system operation more clear. A "home page" might
show all the transmitter sites operated by
a licensee. A site with a problem could
flash red. Clicking on any site brings up
another page showing ablock diagram of
the site along with certain important'
parameters and controls. Clicking on a
particular piece of equipment brings up
detailed information on that piece of
equipment. Controls can be handled
through CGI ( Common Gateway
Interface) scripts. Clicking alink sends a
command to the CGI to perform some
function at the site.

Transmitter failure can be the killjoy of many arelaxing

day off. Warner Electric's WHR Series STABILINE Voltage Regulator will protect your equipment from power
line disturbances that threaten to cloud your station's reputation. The STAB/LINE Voltage
Regulator consistently offers asteady voltage supply and the lowest impedance device
available, allowing your electronics to operate at peak efficiency No generated distortion. No generated harmonics. No generated worries. Make sure your plans include
our rugged and reliable WHR Series STAB/LINE Voltage Regulator. And don't forget
the sunscreen. For more information, contact us at 800-787-3532 or fax 860-582-3784.
Or visit our website at www.warnernet.com. rie/pec fiseety4e.efet,e/ay®
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Directional array loop current ratios are
calculated from antenna monitor loop
current indications (though some monitors output the ratios directly).
Some parameters are not linearly related to the sample voltage, thus requiring
calculation to linearize the sample (such
as squaring for power indicators).
Describing these display characteristics
to the system can, again, take the form of
tables of data, or could take the form of a
programming language. Tables are generally easier to use. However, once amanufacturer allows the data tables to be used
to fully describe widely diverse stations,
they pretty much end up with aprogramming language.
Along with displaying transmitter
data, many systems "log" transmitter
data, either to a printer or to disk.
Description of the log format and
describing what conditions cause a log
entry to be generated can be achallenge.
Finally, transmitter control systems
have moved well beyond being telemetry
and control systems, which merely
extend the metering and control. These
systems are "taking control." Transmitter
control systems are handling routine
power adjustments, day/night power/pattern changes, transmitter swaps on failure
of the main transmitter, and many other
functions previously performed by an
operator. Once again, transmitter control
manufacturers must provide an easy-toprogram system while not limiting the
capabilities.

LIGHTING CONTROLS •
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Back where we started
Transmitter control started with the
operator viewing all the transmitter parameters simultaneously (early arguments
against authorizing remote control of
transmitters stated that it was also necessary for the operator to smell the transmitter to sense impending problems). With
full-color programmable screens on transmitter telemetry and control systems, the
operator once again can view all transmitter parameters simultaneously, just like
being there, except for the smell part.
Harold Hallikainen is president of
Hallikainen & Friends. He can be
reached at (805) 541-0201 (voice/fax) or
via e-mail at harold@hallikainen.com
Hallikainen currently spends his time
writing, designing products for the
broadcast and entertainment industries,
contra dancing, teaching, and yachting
(in his new El Toro).
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Traffic Gets High-Tech Boost
Ted Nahil

Webcasting:

high-powered, 32-bit networkable traffic
and billing software packages that are
available to radio station operators.
Traffic and billing software, typically
sold by the vendor directly to the end
user, has evolved into apowerful tool for
the sales department. The ability to have
access to avails, to review client purchasing history and to work with "fluid" logs

Remember the days when the traffic
manager had a large board hanging on
the wall with color-coded pins sticking in
it? If you've been in radio long enough,
you know that the color of the pins represented the client and the pin head size
represented the length of the spot.
Traffic and billing has
come along way.
Anyone who attended this
year's NAB99 convention
and was shopping for abusiliallsaal Sub. Rem
eccweresece *Aeons
ness system already knows
la edema ell« wee
where the future of these sysIlloosieselibto
Gib.
tems lies: on the Internet.

tively new, although many larger corporations have used WANs to move financial data for years.
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The real trend in these systems is centralized data storage with access from the Net.
spotclata
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The suppliers that have
Agswebes
limbo /ems
adopted this approach say
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aba: .siecenc
security measures necessary
agecees meta, Owen.
sr] e-exeert.a. de;pecees
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protect a station's data
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while allowing access to it
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by authorized users.
stareaas4s
The lower cost of powerful
Internet access means a
ke, Owe meta releery
Subscrdeers
computers, easy access to the
change in the user interface.
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reaceng ower she mart
Net and the creation of priMany companies are moving
vate company networks have
to abrowser-type interface,
combined to make the inforwhich allows traffic manThe Spotdata System from Columbine JDS
mation used by traffic sys
agers, sales managers and ad
mean sales departments can work with
agencies to use afamiliar tool to access
current data to maximize their avail load
gigabytes of information.
and ultimately their revenue.
Jackie Parker, senior marketing anaSales managers are looking for more
lyst for supplier Columbine/JDS, said,
of
power in the reporting features of soft"A browser-based traffic and billing sysware packages. They seek software that
tem lets aradio group consolidate operastorage and access
is powerful enough to allow them to isotions by running several stations on one
late significant trends, generate cuscentralized CPU via the Internet, aLAN
rights is on the
tomized reports, have remote access and
or aWAN.
make
their
data
available
at
the
corporate
"In the ideal system," she said, "inforInternet.
level. Managers also want to make data
mation management activities and dayavailable to ad agencies so they can place
to-day station operations are integrated,
buys, obtain affidavit information and
and the architecture should ensure that
reconcile from remote locations.
the technology will keep pace with the
tems accessible from almost anywhere in
station needs for fast, efficient and ecothe world, instantaneously.
Gigabytes of data
nomical software."
Large groups now have the ability to
Most facilities already have local-area
The challenge for vendors is that this
benefit from central databases and from
networks in place. This technology is
new technology means that they must
quick, secure access to that data.
almost arequirement, given today's digitake a "ground-up" approach in producExperts say this trend will become
tal automation systems. Wide-area neting new software for the industry.
more prevalent as companies move to
work implementation for traffic is relaSee SPECIAL FOCUS, page 47
,
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Norjean:
It's About
Content
The frenetic growth of the Internet
has brought an enthusiastic crop of
entrepreneurs who offer their services
to radio managers and hold out the
promise of huge reward.
Among the most outspoken — and
radio-savvy — of these business people is Laurence W. Norjean
Norjean is
known in radio
thanks to his
work
at
the
Radio Advertising Bureau and
Metromedia
Radio, among
others. He is president and COO of
InXsys Broadcast
Laurence W
Networks, which
Norjean
seeks to be "the
total one- stop
source and solution for traditional media
in its transfer to the Internet with
advanced multimedia classifieds, auction, e-commerce, personals and content
systems and programming."
The offerings of the company
include The ClassiFIND Network,
Datechannel.com.
RadioDate,
BuySellBid.com, Micro- Sites and
Micro-Malls. Its strategy is to integrate
these offerings, and to "private-brand them under the logo of amedia partner, meaning your radio station or other media outlet.
InXsys says it has more than 1,600
See NORJEAN, page 44

WHERE CAN YOU GET NEWS GATHERED
TODAY BY BROADCASTERS FOR
BROADCASTERS?

Answer: Not from aservice owned by newspapers, that's
for sure!
The Reasonable One!
Ben Avery. National Sales Manager, 80G 503 9993 or bavery@UPI.com
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Take Radio Out to the Movies
Mark Lapidus
Radio went berserk over the latest
incarnation of "Star Wars" last month. In
many markets, five or more stations
were doing some sort of contest, stunt or
promotion at the same time, even though
George Lucas made it clear to all of us
that he didn't want to "cheapen" his
movie with our pre-promotional antics.
The Force
As an industry, we ignored him and
figured out clever ways to show our
audience that we felt The Force as much
as they did. Iloved it: program and mar-

keting directors were aware that movies,
especially big ones, are important —
sometimes vital — to our audience.

movies to your audience, open your eyes!
Look at the weekly revenue and attendance figures. Take agander at the lines at

You're in the entertainment

business

and you must constantly look for ways to
entertain both on and off the air.

But most of the time, radio stations
choose to ignore the popularity of films.
If you doubt the weekly significance of

Want to make
hundreds of dollars
more every day
from ads you've
already sold?

your local video rental joint and check out
the number of movie channels and payper-view options on your local system.

Everyone talks about making the most out of
every avail. Finally there's a business software
package that actually does it. CBSI software
schedules your spots so you get the most
out of your avails, without adding to your

Movies provide terrific promotional
opportunities for radio stations but are
almost always ignored even though new
ones are released weekly.
This is especially silly since, regardless of your target demo, there are several movies per month that your audience will find appealing — either on
their first runs in the theater, on payper- view or even on video. Another
appealing element is that movie promotions on radio are cheap.
If done properly, they're either free,
or you can make money off movie promotions. Worst-case scenario is having
to purchase tickets. But even when you
fork over the green, you win. Look at
the price of amovie ticket as compared
to aconcert ticket. No contest. You get
alot more bang for the buck.
Let's look at a few quickie moviepromotional opportunities that allow
you to have some fun, make money and
perhaps squeeze alittle extra time spent
listening out of your audience.
Movie Idea # 1: Movie Ticket Raids.
Buy out a movie theater for aflick that
fits your audience. No, it doesn't have to
be the premiere. Radio movie promotions
are even better with movies that are
proven hits.
Let's say the cost is $7aticket and the
theater holds 200 people. The total cost is
$1,400. The sales department takes the
"WXXX Special Showing of Titanic
VII" and sells three client locations for
$800 apop.

workload or your spot load.
Simply run CBSI's exclusive new Revenue
Maximization' feature before you
finalize your log. It automatically
pinpoints the schedule that
guarantees you top dollar.
You'll boost revenue

Movies provide
terrific promotional
opportunities for
radio stations.

without raising asingle
rate or adding asingle
avail. And it only takes
about three minutes.
What could those three
minutes mean to your station?
In a recent research sample
of 15 stations, they meant an
CBSI' ,

average of $ 528 per day in added

,

revenue. That could mean up to $ 100,000

dynamic

ayear, even if you improve by that much only

scheduling approach
means you'll never have to say no

half the time. For multi- station groups, that's

to an incoming order again. It's more
than a traffic system — it's a profit center.

potentially millions of dollars in additional
bottom line profit. Without increasing

airtime clutter.

cbsi

Only CBSI does that.

To learn more, contact us today to request
the detailed white paper, When Being Sold
Out Is Not Enough. We'll show you that you

Custom Business Systems Inc

really can get the most from every avail,

P.O. Box 67 • Reedsport, Oregon 97467
Tel 541 271 3681 • Fax 541 271 5721
E-mail: infoecbsi.org • www.cbsi.org

with CBSI's dynamic scheduling and
Revenue Maximization.

800 547 3930

For their $ 800, the client gets on-air
liners promoting a van appearance
where apromotion person shows up for
an hour for an announced "movie ticket
raid."
Don't use any spot inventory. During
the 60 minutes you're there, the station
will give out 50 tickets. People come
by, register and every 15 minutes you
do adrawing for six pairs of tickets.
People must be present to win, which
keeps traffic in the store. The station
makes a thousand bucks and you have
another 25 pairs to give away on the air.
You may wish to supplement this concept with movie soundtrack giveaways
provided by alocal CD retailer. ( Igot a
million of ' em.)
More movie ideas
Movie Idea # 2: Gift with purchase.
Do this as a 10- second tag on spots
where you marry aclient to the movie
with you.
Don't use liners or spot inventory.
Instead, have them use their regular
schedule or anew one with that tag and
charge ' em for it!
The cue would go something like this:
"The first 100 people who get alarge pizza today from Joe's Pizza get a pair of
movie tickets to see the WXXX presentation of ' Dracula VI."
Movie Idea # 3: Do movie ticket
weekends where you take whatever
See PROMO, page 49
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Internet Radio: Still in Diapers
Ken R.
Remember when Arlo Guthrie sang
about Alice's Restaurant? You could get
anything you want.
Internet radio stations offer asimilarly
varied menu. At one extreme you'll find
entire radio stations that exist solely on
the Internet, while at the other end you
can find traditional stations that simply
run their broadcast signals through their
Web pages and call it aday.
Internet Radio Daer (
www.daercom) is a
station with an air staff and sales department,
as well as an
extensive jingle
package (created by Ken R.
Inc., coincidentally). Its studios
are located in the bedroom of an energetic,
red-headed I
5-year-old near Cleveland.
Ispoke with Daniel Anstandig, program director of Internet Radio Daer. He's
still in school and too young to drive, but
that hasn't stopped him from creating a
total radio universe, combining traditional
radio with graphics, audience/DJ interaction and the station's Web site.
With aloan from his grandfather, he hired
personalRicky evil K's
ities,
such as
Nancy
After
D ark,
Tony Thomas and Kevin Coan, and began
broadcasting. He partnered with Lakenet
Inc. of Cleveland to staff asales department.
With experience gleaned at WJCU(FM) on
the campus of John Carroll University in
University Heights, Ohio, and with the help
of an engineering friend, Daniel built an alldigital studio. If the number of "hits" he's
getting daily is any indication, Internet
Radio Daer is abig success.
Iwas contacted by Jack Radisch and
his partners at Flashback Forest Hills,
named after their town in New York.
These gentlemen wanted to set up an
Internet radio station that would serve
their local community. After doing the
research, they thought they would be better able to make money by waiting for the
FCC's approval of alow-power license.
As RW readers know, the commission
has received tremendous heat from owners of traditional AM and FM stations
about this proposal, so Flashback Forest

Hills may have to wait to be heard.
Radisch has already been in contact
with local advertisers. A signal in that area
would provide hundreds of thousands of
potential listeners, even with alow-power
transmitter. But Radisch is aware of the
revenue opportunities of Web advertising
as well, and the possibilities of combining
programs through barter.

te?

,

Kov
WABC 770

utes of the old days of top 40. Kaufman
records his shows live and makes them
available at his site. It's truly ahybrid: a
radio station/Web site/nostalgia factory.

C *me:lee
WLS 3

Others are definitely money- making
enterprises and have entire live sites dedicated to other aspects of radio, such as
www.comedyradio.com
Then there's the case of Richard
Kaufman, or "Ricky the K," proprietor of
www.60sradio.com. This Plano, Texasbased ex- DJ provides asubscription service for authentic shows reminiscent of
the glory days of WABC(AM) in New
York. After paying amonthly fee, the listener can attend to hours and hours of
oldies not heard elsewhere, along with
jingles, screaming, drop- ins, massive
compression and reverb and other attrib-

Daniel
Anstandig is too
young to drive, but
that hasn't stopped
him from creating a

It's my belief that the Internet is where
commercial TV was in 1947. It's technologically crude, awkward to view in some
cases, offers less- than- state-of-the-art
audio and no one is making much money.
With time, however, this new upstart
medium, much like its matured cousin
television, might take over the world.
Ken R. is afrequent contributor to
Studio Sessions.
RW welcomes other points of view.

total radio universe.
VOA Names
Whitworth
Acting
Director

"Web cam," perched 75 feet above the studio. (Its weathercaster has been with the
station since 1953 and people around the
world view the Woonsocket weather daily.)
O-N Worldwide has featured live pictures of the air personalities in the studio,
a condemned downtown building
imploding in real-time, a Kiwanas live
auction, the local PBS auction and those
ever-popular city council meetings. Dave
is a man who believes in super-serving
his small community.
Richards said there are many opportunities for advertisers on his Web site — they
can participate in banners, audio commercials or custom-produced video spots. One
client (aclock repair shop) puts its entire
catalog online through O-N Worldwide.
A number of enterprising young guys
have developed "tribute" sites to classic '60s
radio stations. These include WFIL(AM)
(www.famous56.com), and hup://radioville.
mainpagemet which will take you back to

betielé fee
NO10.51.
WU« Mttic
[(M N/1" U« et
pc Wee( fOlfliev,51

Myrna
R.
Whitworth has
been appointed
acting director of
the Voice of America. Whitworth has
served as VOA's program director since
1998. She first joined the organization in
1965.
In her new position, Whitworth will
manage the 1,100-person agency.
VOA broadcasts to overseas audiences in 53 languages.
Harris Promotes Maines
Harris Corp. has promoted Chuck
Maims to the position of radio district
sales manager. Maines will service
Alabama, Louisiana, Mississippi,

F Mae

Tennessee and the northern panhandle
of Florida.
Maines is a 20- year broadcast
industry veteran. He began his career
with Allied Broadcast in 1978 when
he joined broadcast sales. In 1987 he
was promoted to the senior sales staff
of Harris- Allied. Maines has also
served in used equipment sales and as
the first radio group sales manager.
Backus Joins ENCO
Don Backus has joined ENCO
Systems Inc. as sales manager. Backus
previously served as the digital systems
manager at Audio Broadcast Group.
In his new position at ENCO,
Backus will be responsible for interfacing with both customers and
ENCO's distribution network, as
well as participating in the definition of new features and functionality for the DAD product line.
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The new combo
Dave Richards at WOON(AM) in
Woonsocket, R.I., has taken an ambitious
approach to the Internet.
His small stand-alone AM in the shadow
of Boston offers audio and lots of video on
his Web page, O- N Worldwide. What's
interesting is that his Web audio only simulcasts his AM station one-third of the time.
Check out www.onworldwide.com and
you may see aweather feed from its live

,SreZ9U
Untie idgeoltieset

-Corn

the illustrious pasts of KQV, WLS, CHUM
and other top-40 legends.
Most of these are not "commercial"
operations but are done largely as labors
of love. These sites are not broadcast
live, but feature downloaded audio.
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Airwave Digital. Three program busses. Two mix-minuses. One remarkable board.
$11,010. Now there's astring of binary code anyone can understand. So if you're budgeting to
go digital— and running tight on budget—take aclose look at a12 or 20 input Airwave Digital
onair console. Its familiar layout flattens the digital learning curve. And with 3program busses,
talent can be playing ladonna, time shifting aDr. Laura feed, and laying down voice tracks— all
at the same time. So you can squeeze more production out of your payroll.
Airwave's flexible, too. One or two telco modules and B-side logic are among ahost of
available options. And unlike some digital consoles, you can reconfigure input modules from
analog to digital— or vice versa— at your studio, just by changing acard.
Best of all, Airwave Digital comes with that"no-need-to-rationalize-to-anyone" PR8E
quality. Want to know more? Call 760-438-3911, visit www.pre.com or email sales@pre.com.
/I\
PACIFIC

RESEARCH

ô

ENGINEERING

*12 input mainframe, staifflart Iclock/timer, rminit.or and ( Mimi module., standard 5-inic preamp module, 3analog inputs, 1digital inputs and one telephone input/output
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Dot-Dot-Dot and All That Stuff
Alan Haber

Like all of the great hard-hitting, fedora-wearing, opinionated-to-a-fault columnists who came before me, Iam dedicated to telling you about stuff. Okay, those
other guys probably didn't call their stuff
stuff but this is 1999 and how about
those Mets, anyway?
Yeah, I'm buried up to here in stuff.
It's everywhere. And it's spring, so here
we go with some intellectual spring
cleaning, brought to you in the spirit of
communication and edification — some
stuff strung together by the writer's best
friend ( well, one of them, anyway), the
dot- dot- dot. ( Yes, Iknow it's really
called an ellipsis, but who's got time for
such $5 words when there's stuff to be
passed on to you, and you know who you
are.)
Dot-dot-dot. Have you played with the
RealGuide Explorer Bar that you can
place on the bottom of the Internet
Explorer 5 screen, just above the regular
old Windows 98 task bar? Do you even
have any idea of what I've just asked
you?
Exactly. Imagine what Joe Family Guy
is thinking reading this. He's thinking the
following: "What explorer bar, and just
what is an explorer bar, anyway? And
can Ihave acandy bar?"
Well, Iknow what an explorer bar is
and so Ithought I'd take this one for a
spin. I'm not sure Ilike it just yet. But
maybe Ido. You can search for specific
audio and video sites. You can choose a
format and then execute a mouse click,
which takes you to Real's RealGuide,
where you can check out a list of stations available to listen to. Which is
pretty great, Imust admit. But I'm so
used to going to www.webradio.com to
link to stations ... Idunno. And it takes
up so much room on the desktop. Maybe
this is a good thing after all. What do
you think?
Now Microsoft, never acompany to
shy away from competition, has allowed
IE users to integrate atask bar of its own
into its browser experience, only this
doodad gets situated just above the main
part of the IE screen and it is blessedly
smaller than Real's. It's not bad — you
can link to a radio station guide, from
which you can search for stations by format, etc. You can view apull-down menu
of recent stations you've listened to, click
on any one of them, and fire it up for
your listening, dancing and romancing
pleasure.
Dot-dot-dot. Are you as tired as Iam
of hearing radio people say that they
don't know if there is any money to be
made on the Internet? How do you know,
Iask them, if you don't try?
Dot-dot-dot. Are you as tired as Iam
of reading columnists who think they
know more than everybody else? Iknow
am. Hey. we're all making this up as we
go along — it's just that us columnists
are maybe alittle too deep into this stuff
to avoid telling you how we feel about
stuff ( stuff in general, of course). And we
do know better than you. At least, that's
what we tell ourselves.
Dot-dot-dot. So stop being anaysayer, if
that's you who is telling everybody in sight
that there isn't any money to be made on
the Internet. There is. This Iknow. Maybe
not today, but soon. Ican feel it in my
bones, and it's not my arthritis. Go out and

make some money, will you? Make us
all proud.
Dot-dot-dot. Are you as tired as Iam
of hearing your radio brothers and sisters
complain about the quality of Internet
audio? Are you as tired as Iam of hearing Internet audio compared to substandard shortwave?
Enough already, and that means you.
Please take adeep breath and ask yourself this question: "Isn't it amazing that
you can listen to audio over the
Internet?" And remember what
RealAudio 1.0 sounded like. We've come
along way in avery short period of time.
We're getting there — where everybody
wants to be — and we don't have to trip

over ourselves along the way.

Dot-dot-dot. And that's all she wrote,
folks. Well, for this go around, anyway.
You might be detecting a good-bye
speech coming. Imean, isn't that what
you do when you're about to abdicate
your throne?
Well, indeed, a good-bye speech is
coming. I'm getting ready to wrap up my
tenure as your faithful Internet observer.
You can read all about it in the next
installment of Cyberhouse.
Imean, I've got to stop typing now.
I've run out of dot-dot-dots.
um
Alan Haber can be reached via e-mail
at zoogang@earthlink.net
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It's aradio

revolution.
You've faced some battles in this changing radio marketplace and there
are more challenges on the horizon. How do you get the most from your

...want to win?

leaner staff? What efficiencies
can be made to meet the ambitious
profit

goats

set
How

can you compete with the duopoly across town 7

It is a given that

virtual radio must be part of your arsenal if you are

before you?

to compete. How do you choose which digital automation system to

depend upon? What if we assure you of no off- air time?
Let us give you a system that can accommodate growth

o

two

workstations to hundreds. Is

ease of reassigning workstations or adding

hardware important to your

station group? This is real user-friendly

GUI

from

one

or

interface.

We

have

something so scalable that big groups, small groups and single stations will find us

affordable. And it is

NexGen
Kell Ill 1E111111

enough to meet

your most specific demands. What is it? We

1pn

have taken our AudioVVizard-the current

industry leader-to the next generation. Call us or visit us on the web at www prophetsys com

Together, lets make great radio

Ct

PROPHET SYSTEMS
InnovatIons

Idemanded that NexGen'" surpass your current needs so you can
lead the market rather than follow.
You make the rules with this amazingly flexible digital audio product.
-Kevin Lockhart , President
800)

kevinlockhart@prophetsys.com
sales@prophetsys.com

658-4403

(800)

'nuff
said
www.prophetsys.com

658-4396
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SWAG From Vegas
Sure, the NAB show was two months ago. But the most important
stuff on the convention floor has yet to be covered: SWAG!
What's the fun of a trade convention without some goodies to show
for it? In between sessions and story research at NAB99, RW editors
collected some fun SWAG — Stuff We All Got.

Call 612-522-6256 or get full details and
hear on-line demos at our web site:

A CD Holder from Soundscape, a
Wheel-0 from Orban, and a Bendy
Thine!) from Gentner

These purple hi-tops (with apologizes
to Chuck Taylor) from VVam!Net were
a big hit at the show.

MediScope provided attendees with
a first-aid kit.

STATION/STUDIO SERVICES

Over 60 products to choose from.

A Mouse Pad from Yamaha
DSP Factory and a NeatoTorpedo Ruler from Ericksson

SatEllitE DElivErEd
Radio Programming
Tel: 954735-4070
Fax: 954735-0370

Photos by Alan I?

The Intel Spaceman, Harris Digi-Dog
and Chattering Teeth from Yack!

Squishy Stuff: A TV from Tektronix, a
Lightbulb from Omnibus, a Baseball
from Princeton Video Image, and a
Shiatsu Ball from ECI Telcom

Affordabl
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Selling ads is good.
Selling more ads is better.
ATTRACT NEW ADVERTISERS vvrim OUR SUMMER '99 SAFETY CAMPAIGN!
*FORTY ( 40) attention-grabbing one-minute safety messages (:401:20)
*Helpful sales tips included!
•Listen to demo, then reserve series for your market today!
*Generate new revenue, more profits. all summer long!
*Just $
175 complete!
SAFETY TOPICS INCLUDE: Auto • Bicycle • Boating • Swimming • Hiking •
Cam.' • Foodli , o . • Home& Garden • Perenal Health • VacationTravel
Our Customers Say.... "... record sales. - D • ' Easy xeIL.money in the ban k!" - OR
'
,
c,t
invg.-mment '
ve made. " - FL • " Great way epick up extra income in a .Viort time" - IL
Call ( 509) 229-1427 for Demo or visit www.: racebroadcast.com

FAMusic
Maintenance
Adult Contemporary Programming
Song by song playlists customized to your market.
I' All AC formats are available.
1Ciscounts for stations who tease scheduling software.
1Affordable prices for small markets.
Complete format packages with image production.

Lo Palma Broadcasting 714/778-6382
E-mail lapalma@pacbell.net
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re you reading
someone else's
copy of Radio World?

If so why not apply for your
personal subscription?
Simply complete the
subscription card 12.7 return
it to us! You'll never have
to risk missing an issue of
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Our new WaveStation 3.0 has all the features of the $50,000 automation systems, but
is priced reasonably like software, not gold-plated broadcast hardware . We often
hear, " It can't be true!" More than 1000 satisfied users worldwide prove the contrary.
WaveStation includes a powerful digital aucio editor and uses standard or
compressed audio files, including MP3. On-screen Voice-Track editing, time-shift
recording, serial port control. WebCast ready. Full automation, satellite, voice track
and live assist. No recurring fees, Free upgrades. Microsoft Windows 95,98 or NT.
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Webcasting: A World Wide Wait?
James Careless
How can Web site operators - radio
broadcasters among them — get enough
performance out of the Web in order to
deliver uninterrupted streaming of audio,
video and text?
This topic was tackled at the recent
"Satellite 99," an annual gathering of
satellite manufacturers and service
providers. This year the conference was
held in Washington, D.C.
Specifically, the pitfalls and possibilities of Webcasting hit the table during the
session " Data Broadcasting: New
Applications for aNew Era."
During the session, the snail-like data
rates of today's Internet were described
starkly by Gail Fell, PanAmSat's senior
director of new media. According to Fell,
"the average backbone speeds are no more
than 40 to 60 kbps."
At a snails pace
In other words, data is moving along
the Net's main trunk lines at speeds
that rarely exceed the capacity of a56
kbps telephone modem, let alone rates
that test the capacity of a multiMegabit cable modem.
Put another way, it's enough capacity
sufficient to deliver RealAudio with reasonable stereo quality, but certainly not
enough for streamed video or multimedia.
This limitation, which stems from the
Net's current "one user, one channel"
unicast structure, results in real problems during major Web events. Citing
the online release of the Ken Starr
report, Fell said, " Everybody knew it
was coming — everyone kept building
out their backbone — and yet Keynote
Systems estimated that 50 percent of
people who tried to access that report
couldn't get on."
Another recent example was the
February ' 99 Victoria's Secret online
fashion show. As with the Starr report,
many surfers who tried to get on simply
couldn't. Others reached the site, but
were rewarded with a blank video window, rather than the jerky motions of the
live Webcast.
Of course, this problem could have
been solved to some extent using IP multicasting. In its simplest terms, IP multicasting mimics the "one to many" structure of over-the-air broadcasting. Thus, it
uses far less bandwidth, and can access
thousands of people with asingle stream,
rather than just one.
World Wide Wait
However, the cost of installing IP multicasting equipment has kept many
Internet Service Providers from doing so.
Fell said. Hence the current backlog, and
the backbone's slow data rates. This said.
the session's speakers did have some solutions to offer.
Being that this was Satellite 99, their
major emphasis was on bypassing terrestrial bottlenecks using satellites. By
making such direct, high-speed connections, it's possible to avoid what Ron
Clifton, president and CEO of
International Datacasting Corp., terms
the "World Wide Wait."
However, this doesn't mean that
satellite delivery is asolution for speedstrapped broadcasters. In fact, when
asked if radio stations should simply
uplink their signals directly to ISPs,

Media4 president and CEO Jim
Stratigos said no.
The reason? There aren't enough ISPs
equipped with satellite dishes to receive
such signals, he said. However, should
this change, "Ithink that's aviable business ( solution)," Stratigos said. Of
course, "this is then apresumption that
the ISP either has access to a cable
modem plant, or to a DSL ( high-speed
telephone) plant." he said.
If they do, and their subscribers have
access to high-speed modems as well,
"then Ithink delivering broadband content though ISPs over satellite multicast
networks is avery viable business opportunity. It takes the Victoria's Secret

shows off the Internet backbone, and off
the routers, and off the bottlenecks and
congestion."
Beat bandwidth woes
So what are Web site operators to do in
the meantime?
One solution is to arrange direct feeds
to high-speed Internet networks, such as
cable's "@ Home." In this way, radio stations can at least have some listeners
receiving them at adecent speed.
In addition, by promoting such highspeed ISPs, such stations might be able to
expand the number of households
equipped with broadband modems. This,
in turn, will increase the possibilities not

just for delivering multimedia Web content, but selling higher-priced advertising
on radio Web sites as well.
As for reaching the rest of the world's
Web surfers? The Web's experience with
ongoing bandwidth woes means that the
best Web sites are simple Web sites.
This doesn't mean that stations shouldn't offer RealAudio and other streamed
formats — even now it's amajor draw —
but they should try to keep the rest of
their content as low bandwidth as possible. In this way, radio stations will
improve their chances of squeezing down
the Net's narrow pipeline and holding
onto their Web audience.
Obviously, this wasn't the best news
Satellite 99 could have delivered to
Webcasters. But it was realistic, and it did
offer them some ways to cope with the
current "World Wide Wait."
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Underground Radio Remembered
dial, you were over, say, here; if you
pledged allegiance to the slower, more

Alan Haber
What's that old saying about the
'60s? If you can remember them, you
weren't there?
Ah, yes ... the magical 1960s.
Arguably the best decade for popular
music ( especially if you grew up
then), an era of drug- induced mind
expansion, and an era of social
change.
And an era of great radio.
But what kind? Depends on which
camp you were in. If you were tuned
into the fast- talking, lips- in- overdrive
personalities who populated the AM

The book is

ness might have been raised artificially, you were over there.

an oral history of underground

radio as told by more than 30 practitioners.

deliberate voices who pretty much
lived the music and whose conscious-

June 23, 1999

He has written a fascinating time capsule, " Voices in the Purple Haze:
Underground Radio and the Sixties,"
published by Praeger.
In that world, Keith shows us, the
voices of anti- top 40 radio waves
ruled, and so did the music.
Flying the collective flag for peace
and unity amidst social unrest and
spiritual awakening, these stations and
the DJs and staff who populated them
were in it for the long haul.
Only the haul wasn't so long, lasting
only from 1966 to the early 1970s. But
underground radio's impact is everlast-

Michael C. Keith is a Boston
College professor of communication.
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$250
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$2,740
ing even if, in the final analysis, its
effect is often more desired than practiced in today's radio landscape.
All you hear today is that radio
sounds the same everywhere you go —
the music is the same, the voices are
the same. Similarity breeds similarity.
But, of course, the reality is that
there are pockets of life and innovation
such as were evident in the golden days
of the underground — the Internet-only
eclectic oldies channel available at
www.on-aircom freeform WFMU(FM)
in East Orange, N.J., and progressive
WRNR-FM in Gransonville, Md. are
but afew examples.
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Oral history
Essentially an oral history of underground radio as told by more than 30
of the lost art's practitioners, "Voices
in the Purple Haze" weaves afascinating tale of airwave pioneers who
fought desperately to change the way
of the world.
Through the words of Raechel
Donahue, widow of underground radio
guru Tom Donahue, former KPPC DJ
Charles Laquidara, former KSAN(FM)
in San Mateo, Calif., DJ Dusty Street
and former WPLO Atlanta Program
Director Ed Shane, among others, we
relive the creative segues, the long
album cuts, the carrying- the- flag- forthe-community approach of the on- air
voices. But we are left wondering if
the format was short-lived for areason.
Even when you're trying to change
the world, you've got to do so within
some sort of structure; this is perhaps
the lesson to be learned from the days
of underground radio.
Even though the DJs and staff
bemoaned and protested the commercial nature of their stations, it was
inevitable that the dreaded commercial
See REVIEW, page 49
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"Tom, we bought another
radio station last night."
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A challenge from the greatest critic of the
OPTIMOD-FM 8200 - the guy who

BOB ORBAN is known for his critical ears. In
the seven years since we introduced OPTIMOD-

invented

it.

side, no other processor delivers higher quality
sound or requires fewer hassles to achieve it.

FM 8200, perhaps no one has logged more hours
listening to the best and worst in digital audio

DIGITAL PROCESSING DONE RIGHT.

processing. Even critics have called his knack for
creating louder, punchier, artifact- free sound " a

After seven years of listening, tweaking and non-

gift." But make no mistake. With 30 years of

stop critiquing, we've confirmed what you've

experience in audio, it's Bob Orban's expertise

known all along: the biggest news in FM digital

that is written into every layer of the new Version

processing is still OPTIMOD-FM 8200. OPTIMOD

3.0 software. It gives you a level of audio

integrates perfectly into any industry- standard

technology that no other processor in existence

SIL and transmitter environment—no exciter

can match.

modifications or non-standard connections are
NOTHING IS NEWER.

"Version 3.0 is more
than an upgrade.
It can take your

Version 3.0 software adds five new features to
OPTIMOD 8200's proven digital platform. With
thousands of users and millions of on- air hours
to draw on, Orban's team knew exactly how to
take your station's audio to the next level. 21

station's signature
to the next level of
competitive sound.
Listen to it side
by side with any
audio processor in
existence; then, let
me know what you
think. Good or bad,
every e-mail sent to
me will be answered
by me, personally.

new presets dramatically expand your options to
create a superior competitive sound. Sonic
"color" controls now allow you to fine-tune tonal
balance

to

precisely

target

your

desired

audience. Tweak the band output mix controls to
add sizzle, bring vocals up front, or mellow out
instrumentals. Raise the bass clipper threshold
to create amore solid bass punch for urban and
dance formats. Toggle Phase Rotation on/off to
minimize

distortion

or

improve

music

transparency. Open up the highs to effectively

necessary. It achieves tight peak control without

remove any hint of what has erroneously been

composite clipping that trashes subcarriers. In

called " digital grunge."

short,

it

delivers

elegant,

professional

engineering— not junk science or marketing
NOTHING SOUNDS BETTER.

spin. In the words of one of the most critical
ears in radio, " don't believe everything you

Cut to

cut, spot to spot, announcer after

hear." Listen for yourself.

announcer, nothing delivers a more consistent
sound than the new Version 3.0 software. Which

UPGRADE NOW.

means that hour after hour your station's
signature sound remains true to your audience's

In amatter of minutes you can upgrade the 8200

preference. The dynamic, musical presentation

to the newest, best sounding, bestperforming

never fatigues listeners. Every minute you're on

audio processor in radio. Call your Orban dealer

the air, you achieve a unique sound that brands

for

your station with a distinct presence in the

information. And e-mail Bob to let him know

market. Loud. Clean. Clear and Punchy. Side by

what you think.

details.

Visit

our

website

for

more

bob@orban.com."

orbon
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1998 Orban, Inc. Orban and OPTIMOD are registered trademarks. 1525 Alvarado St., San Leandro, CA 94577 USA
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'Good Question' Airs
In New York, Miami

NBG Launches
Audio Prep Service

There's a new radio game
show out there, a show that
the The New York Times calls
"educational and cheesy ... a
quiz show that rewards its erudite listeners."
According to Philip Suraci.
producer of "Good Question.'
the show's success is based on
the idea that radio can have
substance and be entertaining
at the same time.
The half-hour listener callin program, which features a
mix of history and comedy.
airs on WMCA(AM) in New
York and on WAXY(AM) in
Miami. Prizes have ranged
from pizzas and massages to
atur
Nights 8:00 p
teeth cleanings and Torah
with Host R1TCH DUNCAI
cards.
The show is hosted by comedian Ritch Duncan and by Suraci. who calls himself Cuthbert Powell.
For more information, contact Philip Suraci in New York at (212)228-5618, visit
the show's Web site at www.netreaction.com/goodquestion or cin-le Reader Service 32.

NBG Radio Network is releasing
a new audio prep service for radio
stations called " Tuna Helper." The
program is described as an
easy- to- use product for onair personalities and was
developed in association
with Captive Audience
Entertainment.
The package includes features and interviews from
Los Angeles radio personality Charlie Tuna. Each week,
service affiliates will receive
"The
Country
News."
"Tuna's
Tabloids"
and
"Tinsel Town Trash," as well
as interviews with country
music's hottest stars.
The service is delivered
on a weekly basis via CD
through a barter- license
agreement.
NBG currently produces
and syndicates 32 national
radio programs and products
reaching more than 1,775

TURN' ON
Good .

uestion

WMCA

Radio 570 AM

Premiere Jumps on
Star Wars Bandwagon
Premiere Radio Networks is joining in the Star Wars hype with aspe-

• EPISODE.ID '
PtifiPTfle' '.-1-PRE-RELERSE
PREP PHCRRGE

cial affiliate package called " The
Ultimate Complete Star Wars. - The
package for episode one, " The
Phantom Menace," includes exclusive interviews with featured actors
from the film, Star Wars parody
songs. bits, movie
drops,
and
The
Phantom Menace trailer. Although timed to
the movie's release.
stations can make use
of the content long
after, according to
Premiere.
The package is available to certain morning
show prep subscribers.
For more information
contact Jennifer Erin
Johnson in California at
(818) 461-5418, send email to jjohnson@premrad.com
or
circle
Reader Service 26.

stations in the United States.
For more information contact
011ie Holmes in Oregon at ( 800)
572-4624 ext. 770, fax ( 503) 802 462 7, visit NBC's Web site at
www.nbgradio.com or circle Reader
Service 36.
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Power Levels from lkW to 30kW
High Efficiency, Grounded Grid
Single Tube Design
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Wideband Quarter Wave Cavity
for Lowest Synchronous AM

A

Solid State Driver with Patch
Around Capability

United Stations
Debuts Summer Series
United Stations Radio Networks Inc.
debuted its new summer series "The
Rock of the Century" on Memorial Day.
The program — hosted by afternoondrive personality Eddie Webb from
Chicago's WLUP-FM — is a weekly
two-hour classic-rock showcase. "The
Rock of the Century" features in-depth
musical reviews of the greatest artists
and album tracks in rock-and-roll history. Featured performers include the
Beatles, Eric Clapton, The Who, Pink
Floyd, Led Zeppelin, Bruce Springsteen
and The Rolling Stones.
The 15- week series is produced by
Denny Somach Productions and is

A

available on CD on a market-exclusive, barter basis.
For affiliate information contact
Rob Pierce in New York at ( 212) 8691111 or circle Reader Service 33.

Optional Automatic Power
Control & VSWR Foldback

Apo C11111111111
11111111

A

Motorized Tuning Controls

A

Advanced Overload & Protection
Circuitry

A

Automatic Re- start After
Power Failure

A

/11.869-1\.\S4
•••••••• Iet.
111». en.

•••••••1
11.1..11
Jr,

INEXPENSIVE!

el Ow 11.1..
lowerea. el Ian,

44

ARMSTRONG

11..1•111.

TRANSMITTER CORPORATION
•••••••••111..
•••• •

nr.

4835 N. Street •

Marcellus, NY 13108 • PH: 315/673-1269 • Fax: 315/673-9972
E-mail: info@armstrongtx.com • www.armstronstx.com
Grde (43)0e Reeder Service Cord

44

(FOR AM/MEDIUM

WAVE ANTENNA
SYSTEMS
COME TO THE
I CHOICE OF RF
ENGINEERS
1 AROUND THE
WORLD

KINTRONIC

LABS, INC.
FROM CONCEPT
TO OPERATION
KINTRONICS OFFERSTNE
STATE-OF-THE-ART DES1bN
SERVICES AND TOP QUALITY
PRODUCTS TO PUT, YOUR
STATION 0-N THE AIR WITH
THE COVERAGE Y\
DU NEED
ANYWHERÉ4N THE-WORLD

CUSTOM HIGH POWER AM
DIRECTIONAL ARRAY DIPLEXERS

RACK MOUNTABLE MAIN AUX DUMMY
LOAD TRANSFER SWITCHES

ALUMINUM CONSTRUCTION. CLIMATECONTROLLED PRE-FAB ANTENNA
TUNING HOUSES OR TRANSMITTER
BUILDINGS

KINTRONIC LABORATORIES INC.
P.O. BOX 845
BRISTOL. TENNESSEE 37621-0845

F
IE -PHONE: 423-878-3141 a
FAX: 423-878-4224
EMAIL:
KTL@KINTRONIC.COM
WEB SITE:
http://WWW.KINTRONIC.COM
Circle ( 44) On Reader Service Card

Radio World

June 23, 1999

GM JOURNAL

InXsys Reaches Out
NOREAN, continued from page 31

radio and TV, cable company and magazine partners. It owns what it claims is
the largest classified database on the
Web, with more than 2 million ad listings, and predicts it will grow to more
than 6 million by the end of this year.
Clients include the NBC Television
Network, which owns 10 percent of
InXsys, and its affiliates.
The company recently announced a
licensing agreement with E-vue.com, a
Sarnoff corporation, involving the use of
MPEG4 for the radio industry.
Norjean talked to RW Editor Paul J.
McLane about how InXsys works, and
his strong views on the risks radio managers face if they do not pursue an
Internet strategy.

Most radio sites have been an extension
of the program director. It was costing a
lot of money to promote the radio station.
How many times are you going to go
to a site to see what ajock looks like,
what aschedule is, to see what sports is
happening, or news or weather? You're
just going to hear that on the air anyway.
Visitors might go there for apicture or a
super promotion, but you need something
that's going to generate traffic, that's

'Broadcasters

highest media consumption of any group,
and they're the same group that's on the Net.
Most stations, through consolidation,
have an enormous amount of debt to pay off,
and they've got to generate alot of money.
A lot of stations are sitting in aCatch22 situation. They're in asold-out position
in the major markets. How do they extend
revenues?
Should they raise the rates? The agencies aren't going to go for that. Increase
the number of units? That's risky in terms
of losing audience.
But if you could extend onto the Web
to take advantage of this incredible trend ...

are realizing they have an

incredible asset, if they develop it. The best way to
do that isn't by creating stuff, but by partnering.'

going to be fresh.
In the beginning
By supplying four, five, six different
RW: Hou dui InX,ys get started?
services, like classifieds, auctions, personNorjean: We were founded in 1996 on
als and shopping, you're offering areason
radio personals, on the 800 and 900 busifor people to come back again and again.
ness. From the end of 1996 to mid- 1997,
we went from 20 stations up to 400.
We decided we wanted to be the No. I RW: You talk about value...
Norjean: It comes down to utility price. The
NTR source in the radio industry, in fact in
average ad in anewspaper is about $ 157 a
the entire media industry, and to start mergday for a200-word ad. If you don't sell (the
ing traditional media technologies with the
item), you have to put it in the next day.
Internet. We went about finding the best
In our system, you can put a200-word
technology, purchased it and developed it.
We bought the company ClassiFIND
ad online for $9.95 until it sells. It's not
just seen in your newspaper, but can be
Network, which had been servicing hundreds of newspapers, and turned it into a seen and accessed coast to coast.
radio company. It is the most advanced
Radio income
online search engine for classifieds. The
KW: What's the most common question
radio industry for years has talked about
radio managers ask you? How much
how it wanted to compete with newspacan they expect to make, in a real- world
pers. Our goal was to give them the tools.
scenario?
Consider that in 1998 the classifieds
Norjean: The most common question is
were a $ 19.2 billion industry, while newspaper circulation went down about 9.25
"What's it cost us?"
The answer is nothing. How much they
percent on anational basis. Even the New
make depends on how much they promote
York Times lost over 6percent of its readit, how creative they are in their sales ability.
ership, and that readership is attributed to
Real-world? They can make anywhere
radio's audience, those young 18-34s that
from afew thousand dollars a month, to
make up the bulk of the Internet users.
We added Datechannel, which is now
$25,000 or $30,000 amonth.
And you now have the franchise of that
on with Jacor and is the most advanced
listener. Now you can offer them someonline dating system. Considering that the
thing to buy, trade, find, date. And because
focus in the radio industry is going from
you're generating traffic on your site, you
NTR on the telephone to NTR on the
can become amall.
Web, it gives us both alternatives, and we
You can put an entire auto dealer
can share databases between the two.
online, show their featured cars. If they
All of our systems are proprietary. We
buy asponsorship, they click on abanner,
provide both audio and video streaming
it opens up to a microsite that shows all
on all classifieds, auctions and personals.
the cars at Bob's Ford, and plays his television or radio commercial.
RW: So you've moved into the auctions
You can put on astereo store, areal
arena.
estate agent, and help them sell. You can
Norjean: It's one of the biggest trends on
create acity employment site, and have four
the Internet. We've created asystem that
or five stations building abrand with it.
is much the same as eBay, but we've
learned alot from their mistakes.
RW: Give us an example of abroadcaster
We've incorporated the ability to do
that's doing agood job of this.
live auctions. Radio stations can do live
Norjean: Clear Channel is using the
charity auctions, live event auctions
ClassiFINDs now, and we're rolling out
online, plus the standard passive auctions.
the auctions. Jacor is using our personals
We also have e-commerce shops, an
system. We have agroup deal with Jacor
integrated package for radio stations.
for RadioDate.
When people come to a Web site,
they're looking for content. If that content
Radio's franchise
isn't there, they're not coming back.
RW: Broadcasters have talked about
using the Net for some time. Is there arisk
RW: What's your approach for building
they can get away from their core busiradio station business?
ness? Instead of competing with afew
Norjean: Our business model was to
supply aspectrum of services that could
owners in a limited market, now they're
generate enormous amounts of traffic fighting in a pool of hundreds of thouand actual revenue for the radio station,
sands of content providers.
as we're doing for television stations,
Norjean: Not at all.
with NBC.
You have the franchise, you have the

Remember, you have 68,000 new Web
users coming online in the U.S. every day.
RW: How would you grade the efforts of
radio managers to date, in using the
Internet?
Norjean: Ithink that, with the help of the
RAB and some forward-thinking people
in the business, they're realizing that this
is our chance to overcome all the objections, from an advertising standpoint —
first, of radio not having apicture; second,
of growing the business.
If you let this medium get out of your
hands, it will be aproduct convergence
with television. But you have the chance
of really taking advantage of this, creating
abetter relationship and adeeper franchise with your own audiences by getting
more involved in their lives.
RW: What's your business strategy? Are
See NORJEAN, page 45

AMedia Career
Laurence W. Norjean, 49, is former
president and CEO of StratiComm
America, amarketing and communications company, where his clients
included CBS Radio, ABC Radio
Network, Westwood One, Interep and
other national media.
During a20-year career in broadcasting, media marketing, sales, promotion and creative, he has worked
closely with ad agencies and major
Fortune 500 companies. He authored
The Essential Radio Spot, amultimedia educational course in radio creative and marketing.
As a senior vice president for the
Radio Advertising Bureau, he worked
to increase radio advertising and
authored the marketing strategy of
Consumer Cycle Marketing, ascheduling strategy based on consumer
product habits.
At Metromedia Radio, he was
responsible for national corporate
marketing and local advertising, public relations and promotion for 60
radio stations.
He is former chairman of the
Legislative Committee of the
Advertising Club of New York and a
past member of the StarPower
Committee of the Promotion
Marketing Association of America.
He lives in New York with his wife
and three sons.
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NORJEAN, continued from page 44

you targeting large groups?
Norjean: Ifeel the Web strategy has
been apurely local phenomenon for the
last year and a half, which was a really
terrible mistake.
Broadcasters are waking up and realizing they have an incredible asset here, if
they develop it. The best way to do that is
not by creating stuff, but by partnering.
That's what we do: Give them the services
that they promote, not in a60- or 30-second spot, but as one-liners. It's not taking
any inventory.
But you've got to give them content.
Take a look at that recent Arbitron
study. Yes, listeners all want to see the
jocks, but they want to buy something,
they all want to know something more
about the advertisers that are on the air.
Give them the services they want.
They listen to you already. They believe
you, you're credible. Why not extend that

franchise and that brand with products
and services that you can make money
from, and keep your listeners from going
to other people's Web sites?
RW: What's your take on the health of the
radio business?
Norjean: Ithink it's healthy as hell, but if
they don't move fast and realize how
important the Internet is in terms of creating abetter bond, creating more avails,
merchandising and marketing opportunities-aid generating wormous revenue ...
There was arecent Bloomberg report.
By the end of 2001, the Internet will be a
$1 trillion business. For radio, which has
such asmall share, there's never been a
better device to increase share, to offer
new services, to get back and be very
entrepreneurial.
There has never been such an incredibly
fast nbift in constunbr habits, in consumer
coauenption habitsren media habits.

R W: lj radio succeeds where is it
stealing money from?
Norjean: At RAB, we used to preach taking money away from the newspapers. With
the Internet you can take money away from
the newspapers, you can help your advertisers sell online at your site, you can help
them get rid of non-performing inventory.
You can do vast employment systems.
stream concerts, sell products from those
concerts, you can find them ajob.
It's almost like aSpuds McKenzie or
Joe Camel scenario. Get ' em young, get
'em while they're going on the Internet.
guarantee you, they're listening to radio
before they're on the Internet.
There's amove for stations to become
ISPs. Bravo! That's the best way to do it.
Here's a way for radio to expand personality online, with special shows,
national and local advertisers, contests
online that involve them, make them interactive. You can promote events with

teasers, break records. There's so many
things you can do online that in no way
will keep them listening to your station.

Company:
InXsys Broadcast
Networks
Ownership:
Chairman and
CEO Jay Shepard, President/C00
Laurence W. Norjean, and 40 strategic major investors including NBC
Founded: 1996
Employees: 50
Contact: (
800) 320-7870
Web: www.inxsys.contidemo
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offered to advertisers.
As radio groups grow, many owners
seek to standardize, to choose one system
for uniformity in their management
reports. When shopping for anew traffic
and billing system, the buyer must know
the ABCs.

FOCUS ON TRAFFIC & BILLING

Cluster Management Affects Tm
Kelly Orchard
Are you grappling with cluster management and other trends that are
changing the demands placed on the
traffic and billing department? If so,
you are not alone.
With consolidation, many group
owners have concluded that they can
operate a cluster of properties more
efficiently by eliminating unnecessary
departments, and downsizing others.
Traffic and billing is responsible for
the overall proper placement of the station's paid commercials, sponsorships
and promotional announcements.
When this department runs smoothly

means they will need affidavits of the times
these commercials ran, along with anotarized script of the produced commercial.
After this order is entered into the
system by the traffic director, and some
of the commercials have aired, the client
decides to move some of the commercials to other days, and cancel the traffic
sponsorships altogether.
Accommodating the client
Of course, the station has the right to
tell the client that they have to run the
contract the way it was written, and some
stations do. But most AEs and sales managers try to accommodate the client as
best they can.

Before consolidation,

owners let their

traffic departments have control over this area.
— Trish Boone, Emmis

and is provided with the proper tools to
perform its tasks, the entire radio station can hum along quite nicely.
Poor planning in the purchase of a
traffic and billing system can lead to a
domino-effect disaster, as traffic directors
will tell you.
Directing traffic
Consider this scenario.
An account executive for astation signs
acontract for advertising on that station.
It's not complicated. The broadcast order
contains spots to run in specific dayparts,
with 10-second sponsorships of road traffic
reports. The client will use co-op dollars to
help pay for the commercial air time, which

If you have done your research and
have shopped traffic and billing software and services wisely, making
changes like those in the example can
be a smooth, uncomplicated procedure.
Such situations make an experienced
traffic and billing director invaluable,
and can send a less-experienced traffic
director into fits of frustration.
Further, not all broadcast traffic and
billing systems are alike, according to
those who use them.
Certainly, the needs of the users
have changed.
Before cluster management strategies were applied, atraffic director had

THE PRE- PRODUCED VERSION OF THE LONG RUNNING LIVE BIG BAND SWING SHOW IS NOW
AVAILABLE ON CD' THE CD VERSION OF THE SHOW
IS A FOUR-HOUR FORMAT WITH STAND ALONE
HOURS SO THAT YOU CAN PROGRAM EACH HOUR
INDIVIDUALLY OR TOGETHER WHERE YOU
THEM OR RUN THEM AS OFTEN AS YOU LIKE!

NEED

THE MAIN PROGRAMMING DIFFERENCE FROM THE
LIVE SHOW IS THAT THE CD SHOW LEANS TOWARD
THE NEWER AND MORE UPTEMPO SOUNDS OF THE

EXAMPLES OF ARTISTS
CLASSIC BIG BAND SWING AND JUMP SONGS.
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TRACKS FROM MILLER, BASIE AND JAMES: BIG BAD VOODOO DADDY, SQUIRREL
NUT ZIPPERS. BRIAN SETZER, MICHAEL CIVISCA, CHERRY POPPIN' DADDIES,
GEORGE GEE AND HIS MAKE BELIEVE BALLROOM ORCHESTRA, ETC.

The mix is like no
other, and who better
equipped to make it for
radio than the hottest
swing host in America..
not only are we hip to
the new bands and
material,
we
know
where it came from and
have those original
songs too!!!

BIG BAND
SWING ON CD
WEBSTER AUDIO PRODUCTS, INC.
6635 SDAYTON ST. SUITE 290
GREENWOOD VILLAGE, CO 80111
PH: 1-800-757-9464
FAX 1-303-790-8543
WWW.WEBSTERAUDIO.COM

Tons of fun..,
expand
your audience...
you
would be surprised at all
of the nostalgia listeners
who want to hear the
new big bands and
vocalists too. We have
over 4,000 CD's in our
library and can bring
your listening audience a
variety of new releases
and new artists.

IF YOU HAVE BEEN WAITING TO PROGRAM BIG BAND SWING, BUT
WERE NOT ABLE TO TAKE IT LIVE, OR IF YOU ALREADY CARRY IT
LIVE AND WANT THE DIVERSITY OF THE NEWER MUSIC - GET ON
BOARD TODAY. THIS PROGRAM IS PROVIDED ON A MARKET
EXCLUSIVE BASIS AND IS A BARTERED PROGRAM.
DON'T LET THE SWING AND JUMP CRAZE PASS YOU BY. THE
LISTENING AUDIENCE FOR THIS PROGRAM IS CATERED TO THE 18 - 65
PLUS DEMO, OPENING THE DOORS TO A VARIETY OF ADVERTISERS.

Circle (45) On Reader Service Card

tC

one or two station logs to generate
every day, and he or she had to perform
these duties only for one manager, one
program director and a small sales
team. That is not the case in 1999.
Now several managers may be
involved, wanting to know how much
commercial inventory is left. A dozen

We were told

User-friendly works
"Do your homework," said Janice
McKenna, market controller for the CBS
cluster in Sacramento, Calif. "Make sure
you're buying what you need."

that certain features were

on the horizon. We're still waiting for them.
—Janice McKenna, CBS

or more account executives may be
selling complicated contracts with
sponsorships, non- spot orders and other non-traditional streams of revenue.
The sentiment among traffic managers who spoke to RW for this story
is that the software industry must do a
better job in keeping up with radio's
changing landscape. Traffic and

One of the most important features to
look for, according to traffic directors,
is the inventory maintenance system,
the primary function of the software.
"The managing of the inventory needs
to be user friendly," Hansen said.
This system should also be adaptable.
Trish Boone of Emmis, who has
worked in traffic for 27 years, said

My sales manager

just wants to know

how many commercials we can sell today, and
how far in advance.
— Chris Hansen, Entercom

billing directors said their departments
are often stretched to the limit in dealing with customer or advertiser needs
and the abilities or shortcomings associated with their operating systems.
"I just assumed and took for granted
that all programs were the same, until I
used another system," said Chris Hansen
of Entercom, a I4-year traffic veteran.
"With non-spot and non-traditional revenue becoming abigger part of the overall
revenue stream, I've had to get creative.
"The software ( suppliers) need to
develop and adjust their programs for this
ever-evolving area."
Commission structures for account
executives fluctuate with revenue categories. This system has made the
process of accounting a challenge, as
stations increase the opportunities

different formats have different needs.
"One of our stations uses the television version of this software, because
of the complicated blocks of programming," Boone said. "The sister station
has different needs, so they use the
radio version."
What do you need?
Experienced traffic directors can get
creative by manipulating product categories and revenue areas, in order to maintain their inventory and commission structures, but this often keeps them chained to
their desks longer than they need to be.
Be careful that you do get what you
pay for.
"Make sure what you need is currently
available in what you're buying,"
See TRAFFIC, page 48

•
•
•
•

Illuminated and legendable control buttons
Instant or overlap switching
Front panel accessible level controls
Options include: RS-232 interface, remote
control, relay-follow-switch outputs
• Network proven quality and reliability
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Traffic Looks to the Internet
SPECIAL FOCUS, continued from page 31

Debbie Hamby, vice president of sales
for Datacount, said, "Many vendors have
chosen only to retrofit their products to
utilize only small portions of the newly
available technologies."
Simultaneous access
Companies that are rewriting their
software to make it completely 32- bit,
ODBC ( Open Database Connectivity)
compliant will have the advantage in
the short term. Yet, redesigns are necessary.
Scott Slocum, western division sales
manager for Computer Concepts, said.
"With Windows NT-based technology.

ENGINE

TM
DeltaFlex III is a product of CBSI.
we can handle so many things simultaneously and the systems can be utilized
by many different groups in a station
environment."
Slocum said today's computers and
software allow management personnel
"to track sales and collection trends

Don't skimp

enough time at the end of the installation for the vendor to train your personnel properly.
Make sure key personnel are trained
on the reporting features of the software. Not only traffic and business
managers will use the system. Include
sales and general management personnel so they understand the capabilities

Many vendors have chosen

only to

retrofit their products to utilize only small
portions of the newly available technologies.
— Debbie Hamby, Datacount

D
ifitaflex
TRAFFIC

and Internet access to station data.
This increased power and centralized data storage capability have come
about as a result of the decreased cost
of computers and related technology. A
LAN is an affordable tool for almost
any facility. Internet access is available
to everyone at minimal cost.
In larger areas, high-speed technolo-

gies like DSL now cost in the vicinity
of $ 30 per month for access at 256
kilobits per second. Such speed for so
little cost makes full-time WAN options
seem almost cost-prohibitive.
Client/server computer network systems make data storage and access
extremely easy. By using database
structures that are defined and implemented in a variety of common, universal database, spreadsheet and word
processing programs, suppliers allow
the user to import data easily and
export it to off- the- shelf "office" programs.
Taking advantage of Internet access
can work both ways. Clear Channel
stations in Orlando, Fla., are using
CBSI software, in conjunction with
software from their ISP, to track

tal audio system, you may need to
install a separate server to run this
software. This isolates your traffic system from the network running the
audio that is on the air.
Also, with today's ridiculously low
prices for computer power, don't skimp
on the hardware. This system will be
the backbone of your station financial
operations. Buy good equipment that
will hold up.

00.0Computer
corp:
iation
oncepts

Vendors still have some issues to
resolve in traffic and billing software
and services: Who will store the centralized data? Who will control access
to it? These are among the top questions from those using the software services.
These questions will be answered by
feedback from users. Remember, in the
universe of computer software, traffic
and billing systems essentially are
huge databases. The trick comes in
manipulating the data to make it useful
to the station, the clients, the sales
force and outside entities like agencies
and corporate personnel, and storing it
in such a way that people who need
access to your data have it when it
counts.

of the new system.
The vendor will assist you in determining the type of network you'll need.
If you have adigital audio system or a
music scheduling system, make sure
the traffic system you purchase can run
on your existing network.
Most of the major systems can run
on many different networks, but confirm that your systems are compatible.
In all likelihood, your choices will be
Ted Nahil is director of engineering
Novell or Windows NT. In some situa- for Salem Communications radio and
tions involving integration with adigisatellite properties in Colorado.

on the hardware. This

03:11 03

system will be the backbone of your station
financial operations.

while traffic operators are entering
orders, accounting people are generating invoices and statements, and the
continuity director is placing new
scripts into the system for smooth affidavit billing later."
Group access is an important trend.
With the data stored in a central location, corporate, agency and local personnel have access to it at the same
time.
For instance, Computer Concepts
Visual Traffic 32 and Columbine/JDS
Spotdata are available to take advantage
of centralized storage and Internet or
WAN access.
EXCL, based in San Jose, uses CBSI
software over aWAN, allowing its stations to have logs generated at acentral
location and then dispersed to remote
locations.
Computer Concepts users like Disney
in Detroit, Perry Broadcasting in
Oklahoma and Austereo in Australia use
WANs for their implementations. Many
larger groups are moving towards WAN

1

Internet advertising sales. Because the
data is ODBC compliant, moving and
tracking it in either direction is easy.
Like other computer-based products.
traffic systems are updated constantly.
For instance, RDS 2000 from Register
Data Systems is based on its System
Six and System Seven offerings. A 32bit Windows- based program, RDS 2000
uses the same data files as the earlier,
DOS- based packages and can handle
more clients, multiple printers and multiple account reps on the same order.
The new System 32 will serve larger
stations and markets, with data accessible via the Net.
Buying tips
\\, ith this flexibility and power, it's
easy for a buyer to make mistakes
when purchasing a new traffic and
billing system.
Most vendors provide on- site installation and training. Experts recommend that you avoid any temptation to
rush or skip the training phase. Allot
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Station Traffic Directors Speak Out
TRAFFIC, continued from page 46

McKenna said.
"We were told certain features were
on the horizon, and we're still waiting
for them."
Evolution
Radio continues to evolve, but traffic essentially has remained the same,
in the eyes of some traffic directors.
They say traffic and billing can only
be performed acertain way — one station at atime.
"In the automated world, software
hasn't been able to keep up with the
growth of clustering," Hansen said.
"Each piece of revenue is designed for

one station. Each station has its own
set of books."

When shopping

ment your new system successfully,
include the people most affected by it.

for a new traffic and

billing system, the buyer must know the ABCs.

Traffic directors are unanimous on at
least one thing: if you want to imple-

"It's important to let the traffic
director participate in the meetings

when choosing a new system," Boone
said. "Before consolidation, owners let
their traffic departments have control
over this area."
Management reports using graphs and
percentages don't seem to be as important to sales managers as much as available inventory and rate management.
"This feature is a waste of time,"
Hansen said. " My sales manager just
wants to know how many commercials
we can sell today, and how far in
advance."
The new media age has affected traffic and billing procedures and systems.
Rapid advancements in technology
make new systems tempting. Save yourself trouble later by shopping wisely
and creating aspecific list of needs.
Kelly Orchard is a consultant and
sales executive with Entercom.
Tips From Waffic Directors
Experienced traffic managers recommend that you consider these factors
when comparing systems:

•••••••••
SWOVY 11›,1

1. Speed: The ability to get reports
quickly when closing the month.

• •
• • •
• • •
• •
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2. Flexibility: The ability to
manipulate spots until the end of
the day, which enhances the client
relationship with the sales department and makes the demands of
change easier for sales executives
to implement.
3. Compatibility: Realistic compatibility with music software allows staff
to manage the overall daily log.

August 31 - September 3.1999
Orange County Convention Center
Orlando, Florida USA

11111111111111111111111111111111111111111111111111111111
111•11111111111•1111111•1111111111MINII.

4. Track Record: How long has
the company been in business?
How many radio users does it
have? Ask each vendor for a list of
stations using the product. Call
several and ask them about their
experiences.
S. User-friendliness: For example,
the ability to move spots around with
asimple "click and drag" feature.

Engineering Certification Workshops
Hone your skills in these intensive Engineering Certification o s ops an receive acertificate signifying
completion of each workshop. Attending these workshops may qualify as credit towards SBE re-certification.
(These workshops are included with your Full Convention Registration.)

6. Clear Count: A simple, effective
inventory management program that
is clearly and easily understood by all
who must access and manipulate the
inventory data.

(TUESDAY — 8/3 1

(WEDNESDAY — 9/1

(THURSDAY— 9/2

AM Antenna Workshop
It really doesn't take " black
magic" to optimize and maintain
AM antenna systems. Antenna
guru Ron Rackley will demonstrate how the right knowledge
can turn a stressful problem into
a summer breeze.

Digital Facilities Workshop

AM/FM Transmitter Workshop

Traps to avoid:•

Cut through the digital mumbojumbo and get down to the fun
part of networking, distribution,
maintenance and new technologies.
And don't miss the latest on DAB
— directly from the developers.

John Bisset has garnered
decades of RF wisdom straight
from the trenches. Don't miss this
opportunity to learn the tricks of
the trade applicable to all types
of transmitters and facilities.

1. Too Much or Too Little: Be sure
to purchase the power and features
you need, or reasonably expect to
grow into.

NAB National Radio Award Winner
Stakelin, President/C00 Regent Communications,
J1
011.1
1
will be honored with the 1999 NAB National Radio Award at the
AB Radio Luncheon on Wednesday, September 1.

Plus,
Get hands on with the
latest equipment and
technology from
iso+ exhibitors!

Make Your Plans Toda
y
•

Visit www.nab.org/conventions/

AM% exhibit

•
0

Call 1-800-342-2460

Call 1
-Boo- NAB- EXPO or I-202-775-4988

2. Insufficient Control of Access:
Ask about accounting control when
duplicating invoices, adding or deleting spots.
3. Inability to Change: Ask about
the ability to change an order after it
has run. Without it, the job of
accommodating clients is more difficult.
4. Inadequate Support: Ask your
supplier about service after the sale.
Make sure the vendor is accessible to
train your staff and answer questions
after your station has begun to oper.ate with the system.
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Were They
The Good
Old Days?
REVIEW, continued from page 40

cloud hanging over them turned out to
be an ally, if a reluctant one. Al
Wilson, an early underground radio
voice, is quoted here saying that "the
selling of commercials made the
underground approach possible."
"Programming and sales were from
Venus and Mars, respectively," said
author Keith. While the underground
programming people were wrapping
their souls around their precious air,
the salespeople were doing what salespeople do— selling time so that the
programming people could continue
their work. A vicious cycle? Yes, and
one that continues today.
Staying afloat
"It's unfortunate," Thom O' Hair,
program director in the early 1970s at
KSAN, said in the book, " but hardly
anybody gave any credit to the salespeople for keeping the stations afloat.
In many ways, that would have to be
the untold story of underground
radio."
When
radio
big
guns
like
Metromedia and ABC started pumping
dollars into the format, the jig was
effectively up. Scoop Nisker, way back
when a KSAN news reporter and producer, said, " KSAN couldn't escape
that basic contradiction: We were
attacking the establishment while being
supported by it, and worse, our rebel
broadcasting was beginning to make
big profits for agiant corporation."
And reaching only a select audience
that was tuned into its raison d'être.
Commercial underground radio — an
oxymoron if ever there was one —
seemed always to be at odds with itself
and perhaps foretold its eventual demise
without ever really seeing it coming.
As
Laquidara
said
here,
"Underground wasn't meant to be a
success. Once it became a success it
failed. So how is it going to happen
again?"
Revolution
Perhaps, in some waY, in cyberspace.
Raechel Donahue: "The only kind of
revolution comparable to underground
radio today is on the Internet. People
will not go out on the street to create
change, so cyberspace is fertile ground,
so to speak. Discounting time travel,
though, Ithink it's safe to say it will
never be as it was, but then neither will
anything else."
There are lessons to be learned from
radio's underground days. As former
KSAN Program Director Stefan Ponek
said in this enlightening book, " Some
things don't change, whereas other
things change completely. If anybody
showed up stoned at any of our stations today, I'd can them in ahot second. How about that?"
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Tix to Freebie Feature Flicks
PROMO, continued from page 34

percentage you've decided is reasonable to merchandise out of national
buy and purchase the tickets: " Win
four packs of tickets all weekend to the
WXXX screening of ' Diehard IX'
courtesy of Bluebeer ... the beer that's
blue."
With all three of these concepts you
may be able to get the movie tickets for
free if the film has played for a while
and the theater is anxious for free
advertising. ( There's value, after all, in
this ad campaign that benefits the theater.)
Movie Idea #4: Partner with amovie
theater who is willing to add on atime

when they don't generally have a
screening and then do one regularly for
you!
Midnight movies are the most common, but kiddie movies can be done on
early weekend mornings and even
weekday mornings during the summer.
For AC stations, this can make a great
"Mom's Day at the Movies" each week.
Don't pass on freebies
Finally, don't forget the power of
Run-of- Engagement passes.
Too often we rush to do movie premieres for unknown films but then turn
down the run-of passes because they're
not for something specific.

These are actually the most valuable
passes, because your listeners can see
movies at their convenience, not at
yours! With many run- of- engagement
passes you can tie your image to several
movies: " This pass is good for ' Star
Wars,'
Eyes Wide
Shut'
and
'Midsummer Night's Dream. —
If none of these concepts hit your hot
button, invent a few of your own. The
important thing is to remember that
you're in the entertainment business
and you must constantly look for ways
to entertain both on and off air.
Send email to Mark Lapidus at
lapidus@erols.com or contact him via RW.
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8X2D
Active crosspoint switcher with 8stereo inputs, 2
stereo and 2mono outputs

SS 12•4
Active crosspoint switching/routing with 12 stereo
inputs and 4stereo outputs.

HANDSET

Designed by broadcast engineers for broadcasters, our audio and digital audio switchers
offer excellent sonic quality, removable I/O connections, contact closures and serial
remote control capabilities and flexible mounting accessories.

SS 3.1
Passive switching/routing with 3stereo inputs and
one stereo output or vice-versa.

HYBRID

HA- 1HYBRID ADAPTER

The HA- I Hybrid Adapter allows. you to use
your favorite broadcast hybrid with almost any

10X1
Passive switching/routing with 10 stereo inputs and
one stereo output or vice-versa.

6X1G
Passive switching/routing with 6stereo inputs and
one stereo output, or vice-versa.
SS 2.1/EINC
Passive switching/routing with 2composite audio,
video, or AES/EBU inputs to 2composite audio,
video, or AES/EBU outputs, or vice-versa.

telephone — old. new, single line, multi- line. etc.
Since the HA- lhooks up through your telephone
instrument's handset connector, no connection to
the telephone line is needed. With the HA- 1 ' s
front panel push-button out, your telephone func-

SS 8.2
Active crosspoint switching with 8stereo inputs,
2stereo plus 2mono outputs.

3X2B
Active crosspoint switcher with 3stereo inputs and
2stereo outputs.

tions normally. With the button pushed in, the
handset is disconnected and your hybrid is now
on line; nothing could be simpler or easier. The
performance of your hybrid will be the same as it

Check out our web site for
product information, list pricing
and alist of distributors!

8x1 DAS
Routes any one of eight AES/EBU digital inputs
to split outputs.

SS 2.1/TERM
Passive switching/routing with two stereo inputs
to one stereo output or vice-versa.
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Over 30,000 units in use worldwide.
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Remote operation.
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PRODUCT EVALUATION

High Marks for Tascam DA-45HR
Tom Vernon
As I was installing our 24- bit
Tascam DA-45HR high- resolution
DAT machine in the World Cafe control
room of WXPN(FM), Philadelphia, a
number of questions were going
through my mind.
Can one really hear the difference
between 16- and 24- bit DAT tapes, or
is this just a lot of hype? If it does
sound better, will the older 16- bit technology fade away? Does Tascam have
any other 24- bit machines waiting in
the wings, or is this atrial balloon? Do
any of the preceding questions really
matter with DVD so close at hand?
So many questions
While Iwasn't able to answer all of
these questions, Iwas able to sink my
teeth (figuratively) into 24-bit high-resolution DAT tape and come to some
conclusions.
Tascam's DA-45HR, with its high-resolution format, is the second breakthrough in DAT technology that the company has made in recent memory. The
first is the DA302, atwo-deck machine
that enables users to copy DAT tapes at
twice normal speed.
In addition to its high- resolution
capabilities, the DA-45HR has an
impressive list of features. A shuttle
wheel enables users to precisely position tape using audio cues. Locations on
tape may be stored to frame accuracy,
and characters may be stored and edited
so that program titles can be displayed
while the tape is playing.
Flexible word clock options allow
selection of an internal clock, external
clock or the AES/EBU or coaxial inputs.
A comprehensive list of menu options
allows users to store regularly used
functions settings for quick recall.
No matter how you want to get
audio signals to and from the DA 45,
Tascam has you covered. Analog signals can be balanced via XLR connec-

tors, or unbalanced through RCA
jacks. Balanced output levels can be
adjusted with trimpots. Digital audio

has BNC connectors to loop a word
clock through this machine, as well as
a 15-pin "D" connector for remote I/O

The Tascam DA-45HR
can come from AES/EBU through
XLR connectors, or from S/PDIF on
RCA connectors. The rear panel also

via asuitably equipped controller.
Part of the way that the Tascam
works its 24-bit magic is through tape

June 23, 1999
speed; the transport runs at twice normal speed in the high-resolution mode.
This means that a 120- minute DAT will
last 60 minutes, so you need to plan
accordingly. Tascam doesn't recommend the use of 180- minute DATs in
this machine, as the thinner tape makes
accidents more likely.
Compatibility
At this time, the DA45 is the only 24bit machine available, meaning you will
need to have one every place you want
high-resolution capability. In the I6-bit
mode, tapes made on the DA 45 are
downward- compatible with any other
DAT machine.
It's not possible to mix regular and
high- resolution modes on one tape. If
you want to reuse a 16-bit tape at highspeed, you need to rewind and start at the
beginning.
A nice feature of the DA 45 is the
ability to write start IDs with the
AES/EBU input. The standard for this
See TASCAM, page 53

A Studio to Write Home About
Read G. Burgan
In my experience, most sound cards fall
into one of several flavors, with few surprises. The "run-of-the-mill" game card is
the most common, with 1/8- inch stereo
jacks, provision for speakers and with perhaps an average synthesizer thrown in.
Then there are the top-of-the- line professional cards with quarter-inch jacks,
digital I/0, few frills and solid signal-tonoise specifications. There are also cards
designed primarily for musicians featuring high-quality synthesizers.
Endless array
But here is acard that defies niches. It
is more than asound card, and has aseemingly endless array of truly useful features.
From the moment Itook the EMU
Audio Production Studio hardware out of
the box, Iwas impressed.
The hardware consists of two sepa-

rate components: the sound
card itself, called the " ECard"; and an outboard unit
with additional inputs and
outputs that occupies a 5I/4- inch drive bay called the
E-Drive.
E- Card is a PCI card
with two balanced quarterinch analog inputs and outputs and one set of S/PDIF
stereo digital inputs and
outputs. The analog jacks
provide balanced signals
using the tip for the positive signal, the ring for the
negative signal and the
The EControl Mixer is essentially avirtual
sleeve for the ground. The
sound board.
digital jacks are RCA phono
jacks. A MIDI connector is mounted
inputs and another set of S/PDIF
on a separate bracket that mounts
input/outputs as well as a headphone
behind an empty computer card slot.
jack. Each of the E- Drive analog inputs
The E-Drive has two additional analog
See = MU, page 54
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The Voice- Over Demo Recording
put a demo together, but that process
eliminates the presence of asecond pair
of ears that might provide a more objecWell, it's now been two years since Iput
tive perspective. Ireally have no idea
together my last voice-over demo. It might
seem like it was last month, but last time I how my tape might come across to others.
Of course, Ido play my " work- inlistened to it, Irealized that most of the
progress" demo to others to get their reacmaterial there was at least two years old.
tions, but this usually is of limited usefulTime to get started on anew one.
ness. My girlfriend absolutely hates one
Iusually put together a new demo
piece on my tape — this is the same piece
every two years. I'm fortunate to have my
that two people who are long-time profesown little studio, so it doesn't cost me
sionals in the industry, whose opinions I
anything, but piecing together an audio
greatly respect, think is the best segment.
presentation that will serve as my "calling
card" for the next two years is both a Now, that doesn't mean that my girlfriend
is wrong; she's been in the business a
rewarding and agonizing experience.
while and has good judgment.
Having my own studio has its disadThere are several reasons Ireplace my
vantages too. Ialways work alone when I
Travis
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With up to 4 inputs and 8outputs all playing on top of each
other, you have near-unlimited options for broadcast creativity.
Record, edit, produce spots, take calls, do program feeds—all
while playing back as many as six stereo programs on the air.
All with one PCI card. For the highest quality, purest 20-bit
sound ever to come out of an Intel or Alpha based PC.
Best of all, you have the confidence of choosing an ISO-9001
rated industry leader that's been defining the standard for PC
digital audio for over adozen years. When you're choosing
Antex, you're choosing the best.

Find out how Antex is
setting new standards
for broadcasters. Visit
us at www.antex.com
or call us toll- free at
1.800.338.4231.

Model LX- 24M

Model BX-44

Model BX-12

• 20 bit ND and D/A converters

• 20 bit AID and D/A converters

• 20 bit ND and D/A converters

• MPEG layer I/II, 8or 16 bit
PCM

• MPEG layer I/11, 8or 16 bit
PCM

• MPEG layer I/II, 8or 16 bit
PCM

• PCI bus,WIN 98/NT

• PCI bus,WIN 98/NT

• 96dB dynamic range, 0.003%
THD+N

• 94dB dynamic range, 0.003%
THD+N

• PCI bus,WIN 98/NT
• 96dB dynamic range, 0.003%
THD+N
• 2inputs/4 outputs/balanced
• 3virtual stereo devices

• 4inputs/4 outputs/balanced
• 3virtual stereo devices
• AES/EBU/SPDIF digital I/O
• MIDI interface
• Video sync/time code

• 4inputs/8 outputs/balanced
• 6virtual stereo devices
• AES/EBU/SPDIF digital I/O
• Independent sample clocks
• Convertible from analog to full
digital I/O
• Optional, optoisolated digital I/O
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demo every two years. The first is that Ilike
to believe that my abilities have improved
from where they were two years ago. Iusually start production on anew tape with
expectations that it will be much better than
the previous one. That notion usually is dispelled about halfway through production.
While Imight hear amajor difference from
adecade ago, there really isn't tremendous
improvement from the previous tape.
Second, styles change. Though Idon't
consider myself a cutting edge, "oh-socool, with- it" announcer, 1do like to keep
my presentation somewhat contemporary.
Third, my basic sound does change. I'm
getting older. Not that long ago, Iwas getting requests to try to put a "youthful"
sound into my work. They don't ask me to
do that anymore. That's not all bad — I'm
getting hired alot more these days because
have a "mature, sophisticated" sound.

Ispent some time teaching at local colleges and at one of the private broadcast
schools. The students all felt like their
audition tapes needed to be much longer
than necessary. Iused to ask, "How long
do you need to listen to a disc jockey
before you figure out where he's at?" The
Quantity vs. quality
student's answer was always the same:
"just afew seconds!"
Its interesting that the longer I'm in
"Well," Iwould say, "That's really how
this business, the shorter Iwant my tape to
long your audition tape needs to be. The
be. My first real demo was about five minPD will only need afew seconds to figure
utes long. Remember, the standard recomout where you are, in terms of your abilimended length for voice demos is two to
ties, and whether you might fit in at their
three minutes. I've noticed that many just
getting started in voice-over have atenstation." Of course, the audition tapes
dency to produce longer demos, just like I needed to be longer than that, but my
point was usually well taken. It's the same
did. Idon't know why Ifelt that my early
way with voice-over demos.
tapes had to be so long. Perhaps Ithought
An exception to this is in the area of
Icould substitute quantity for quality.
"animation/character" demos, where it is
If you ever are part of avoice-casting
necessary to demonstrate specific characsession, you'll soon understand why
ter voices. The voice-over people Iknow
shorter tapes are better. When Iwas in the
who also do animation work use asepastudio business, Ifrequently worked with
rate tape for that specific market.
clients to find talent for their projects. I'd
take all the demo tapes which might, in
More of a character
some way, fit into the client's project, and
Ioccasionally get "animation/character"
stack them up next to the cassette player.
work, and Ihave acouple of samples on my
We'd put each tape in the machine and
tape. That's not my major focus, however;
press the fast- forward button for a few
they are on there just to add variety.
seconds. We'd then listen to wherever we
The character sections on my tape are
landed for just a few seconds. If the
extremely short. It seems that I've been
client found the talent might be useful for
falling into more and more character
the project, we'd listen for a few more
seconds, take the tape out of the machine,
work lately, and it is alot of fun, so eventually Imight put together an animation
and place the tape in the "possible" pile.
The "rejects" were returned to the rack.
demo. For the time being, I'm not going
These rejects were not people who were
to worry about it. Animation is atotally
different area of voice-over work, one
"bad" voice-over people; they just didn't fit
what the director had in mind. The reason
that Iam certainly no expert on.
we didn't listen to each entire tape was
One thing that I've been lax on is getbecause there simply was not enough money
ting copies of projects I've worked on.
in the production budget for us to do so. The
When you're working almost every day,
producer and the recording engineer's time
it's easy to let those things go — you
cost money too. If the producers had plenty
figure you can grab something any time,
of time to "cast" aspot, they wouldn't be
and besides, you don't want to be apain.
using demo tapes, they'd set up acasting
One thing I've noticed, though, is when
session and have people audition.
you work on an actual project, it has a
So, if we happened to land on asegtotally different feel from something
ment of someone's tape where we didyou produced just for your demo, and
n't hear what might be right for our
I'm convinced that the listener can sense
particular project, it would go into the
that. So, Itry to put as much "actual"
material on my demo as possible. There
"reject" pile. It's entirely possible that
what we were looking for might have
are some projects that I'm unable to get
been somewhere on that tape, but we
copies of, or the recording quality on
simply didn't have time to look for it.
my copy is bad, so, if Ihave ascript, I'll
If, however, we heard a portion of a sometimes re-cut a piece for my tape.
spot and then adifferent-sounding segStill, it doesn't have that "actual proment within the 10 or 15 seconds we
ject" quality to it, and Iwonder if I'm
spent on that tape, we would be much
gaining anything by doing that.
more inclined to keep listening.
Iusually plan on putting together atape
If your tape has abunch of very short
in an afternoon. By the time the new demo
segments, under, say 10 seconds each,
is finished, though, it's usually acouple of
it's much more likely that the person
months later. In the meantime, Ihave atendoing the casting will hear what you
dency not to deliver my "old" tape, because
want them to. The worst tapes we dealt
the "new" one is going to be "so much betwith were over seven minutes, with fullter." If past experience is any indication,
length 60- second spots. Those tapes
though, I'd better keep sending out the
would always get rejected.
"old" one until the new one is finished.
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The larger questions raised by the
release of the DA45 concern the future
of the media itself. With the DVD
bandwagon gaining momentum, the
DAT format, with its transport maintenance hassles and fragile tape, may
soon become athing of the past. If that
happens, a 24- bit DAT machine will
turn out to be a highly evolved
dinosaur. Only time will tell.
For more information on the Tascam
DA45, as well as other Tascam products, visit the company's Web site at
www.tascam.com
Boa
Tom Vernon is afrequent contributor
to Radio World and works as a multimedia
consultant
working
in
Philadelphia.
E-mail
him
at
TLVernon@blazenet.net or call ( 717)
367-5595.

An Impressive DAT Machine
0> TASCANt continued from iffle 51

protocol does not call for passing start
IDs, but many manufacturers allow it
anyway. Others don't, and this is afrequent source of grief and confusion.
The 32-page owner's manual provides
agood description of the DA45 controls
and basic operation, although I've always
found that the best way to learn about a
machine is just to spend time playing
with it.
Most of the basic controls are pretty
intuitive, but you'll still need to read
up on the advanced features. Tascam
does not provide technical manuals
with equipment; they need to be purchased separately. While Ididn't get
to see the technical manual for this
unit, Tascam's manuals have traditionally been among the best in the business, and there is no reason to suspect
that the DA 45 tech manual would be
any different.
High-resolution release
Tascam's plans for the release of other
24- bit DAT machines are unknown.
There is no information on its Web page,
and my inquiries to the company were
unanswered. The release of a high-resolution portable machine and strippeddown economy version might do alot to
promote acceptance of the 24-bit format.
Can you really hear the difference
between 16- and 24- bit resolution? We
evaluated the DA 45 FIR in the World
Cafe studios, using the console's digital
output as the source, and recording live
music. There was adefinite improvement
in clarity and detail in the 24-bit mode.
The difference between 16- and 24-bit is
not earthshaking, but quite noticeable
during acareful listening test.
Aside from the higher resolution
capability, the DA 45 received high
marks from users for overall ease of
use, character entry/display and frameaccurate location capability as well as
the shuttle wheel. The extremely quiet
transport did not go unnoticed, and that
was also aplus. Iappreciated the readily accessible Drum Time and Block
Error displays — both speed the maintenance process. The transport is easily
accessible for cleaning once the top
cover is removed, and the overall quality of construction is up to Tascam's
usual high standards.
Iwould imagine that the ideal market for the DA 45 would be the smaller project studio, where it could be
Coming in
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used in conjunction with a 24- bit
workstation. Larger recording studios

The difference

definite sonic improvement, the
prospect of replacing all of our older

between 16- and 24- bit

isn't earthshaking, but quite noticeable
through careful listening.

with deep pockets might go for the
high- resolution format as well. For the
rest of us, while 24- bit capability is a

SAS64000
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16- bit machines with DA 45s, at a
suggested price of $ 2,165, may be a
bit daunting.
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that will cut it in the real world.
Additionally, the E- Control Mixer
allows you to mix MIDI sources with
analog audio sources.
The E-Card also has two 16-channel
This pretty well matches the perforplus. It didn't take me long to fall in love
EMU, continued from page 51
MIDI synthesizer/sampler engines that
mance that Ihave been getting from the
with this sound card.
has its own level control, as does the
enable it to support up to 32 MIDI chanprofessional sound cards that Inormally
The crucial question for most people
headphone output.
nels. However, since the SynthEngine uses
use, and is more than sufficient to render
The front- panel analog inputs have a is: How does it sound?
the host computer's ram, the actual number
any computer noise virtually inaudible
It sounds great, but for me, the most
push-button to switch them from microof channels supported may be limited by
while
maintaining
the
full
dynamic
range
important issue with a sound card that
phone to line input. Like the sound card
the amount of ram available on your comof
the
material
being
processed.
As
a
is
mounted
inside
a
computer
is:
How
analog inputs, the E- Drive analog inputs
puter. The SynthEngine has 64 oscillators
sound card, the EMU Audio Production
quiet is it?
are balanced using the same stereo phone
that permit the playing of up to 64 voices
Studio passes with flying colors.
When Ifirst started using digital audio
jack arrangement. By changing internal
simultaneously (64-voice polyphony).
But its sound card features are only
several years ago, my initial infatuation
jumpers, the inputs can accommodate lowThe APS SynthEngine uses the
half
the
story.
What
about
its
software
with
digital
audio
cooled
when
I
found
and high-level microphones and even proSoundFont
technology as a source for
and
synthesizer?
that
the
ease
of
editing
and
adding
effects
vide phantom power for condenser mics.
sound samples. This is a format jointly
was offset by the noise of the inexpendesigned by EMU and Creative Labs. For
Ready to go
sive card Iwas using. The computer-genCaveat
more information on this new technoloEMU
Audio
Production
Studio
comes
erated
noise
picked
up
by
the
sound
card
The only caveat is that the EDrive
with its own proprietary software: E- gy, check out www.soundfont.com
was worse than that associated with most
provides only 12 volts; most phantomEMU includes SoundFont Bank
Control Mixer. With most standard sound
analog recorders Ihad used.
powered mics use 48 volts. However,
Manager and Vienna SoundFont Studio
cards, you install the card, hook up your
This continues to be aproblem with
most condenser mics will work down to
software to supply the tools to create and
audio cables, install the driver and you're
sound cards that are physically placed inside
10 volts, and the Shure MX202 micromanage SoundFonts. You can take an
ready to go.
the computer. There, they are surrounded by
phone Iused to test the unit had no probordinary WAV sound file and turn it into
Don't be surprised if when you first
video cards, network cards, SCSI cards and
lem with the 12volt supply.
aSoundFont file that can then be played
use your EMU Production Studio, nothmodems, each capable of generating its own
For my money, the E-Drive unit sets this
using the EMU synthesizer. You can also
ing
happens
when
you
open
your
favorite
unique
kind
of
noise.
Even
the
best
shielding
sound card apart from the competition.
purchase additional banks of SoundFont
digital audio software. The EControl
often fails to eliminate it all.
Because it mounts in a5- 1/4inch drive bay,
sounds as well.
Mixer software controls every aspect of
One of the best ways to minimize comall of the controls are in front where easily
the
sound
card,
and
until
you
set
it
up,
puter-generated noise is by running the
accessible. The headphone output has plenRich, full and realistic
you probably won't hear athing.
input and output levels high enough to
ty of gain to drive my favorite Sennheiser
EMU Audio Production Studio comes
The E-Control Mixer is essentially a
push the noise floor below audible levels.
414 headphones, and the headphone gain
with a bank of 127 SoundFonts. These
virtual sound board, complete with
Most consumer sound cards can't do that.
control makes it practical to use.
input strips, faders, submix busses and
run the gamut from solo instruments like
The EMU Audio Production card is
The two analog inputs at the front of
trumpet, trombone, piano and pipe organ,
capable of producing an output level of a output strips.
the computer eliminate the hassles of tryto brass and string ensembles. Ifound the
The E- Control Mixer treats all four
+10.5 dBv. In my tests, Ifound that the
ing to reach behind the computer case
sounds rich, full and realistic.
analog inputs as mono inputs, and you
average input noise measured through the
every time you want to change sources.
In addition to its proprietary E-Control
can
pan
them
right,
left,
or
anywhere
in
AID
input
was
slightly
better
than
100
Also, having a switch to change the
Mixer software and the SoundFont softbetween. Each input has two inline
dB, while the average output noise meainputs from mic to line plus alevel conware, EMU includes Cakewalk Express
inserts that allow you to apply digital
sured through the D/A output was 110 dB.
trol to adjust the overall levels is a real
Gold version 6 and SoundForgeXP. The
processing to the input signal. In addiformer provides abundant tools for comtion, each input strip has asource button,
posing and playing MIDI sound files
two auxiliary Buss selectors, alevel indiwhile the latter provides versatile digital
cator, an input fader and amute/solo butaudio editing tools.
ton. The analog input strips are mono
The EMU Audio Production Studio is
while the digital input strips are stereo.
priced at $699. For that you get the EThere are four auxiliary busses; each
Card with two balanced analog inputs
receives signals from all the input
and outputs and one set of stereo digital
strips. The signal can be routed to any
inputs and outputs and a64- voice music
of the internal effects or to an outboard
synthesizer/sampler; the E- Drive with
effects unit. A return mix slider control
two more balanced analog inputs with
adjusts the level of the signal as it
The complete multitrack
phantom power for condenser mics and
returns to the main mix.
Finally, the E- Control Mixer has a level controls and an additional set of
recording studio for Windows'm
stereo digital I/Os and aheadphone outMaster Output Strip with master faders,
put with level control; the E- Control
an indicator that tells the output destinaMixer software that provides four mono
tion, peak indicators, indicators that list
The easiest way to
which effects are applied to the auxiliary
analog and two stereo digital inputs, four
Record and build spots,
auxiliary busses with real-time DSP
busses and faders to control the signals
news, and clips
effects processing and a two- channel
from each of the auxiliary busses.
master outstrip; Cakewalk Express Gold
"Add music and sound f/x
What this means is that you have the
and SoundForge XP software.
software equivalent of an eight- input
'Stretch or cordense
EMU Production Studio requires aPC
mixing console (four mono analog inputs
with Windows 95, a PCI slot, an open
and two digital stereo inputs), with four
bracket for MIDI connector, one 5- 1/4auxiliary busses and atwo-channel out'Cool Edit Pro has been
the dream come true
inch drive bay, at least aPentium 133 and
put. The output can be routed to the anathat we have wanted for
24 meg of ram. For best performance, a
log stereo output or either of the digital
decades: a low cost
production studio soft Pentium 200 with 64 meg of ram and a
stereo outputs.
,are package that has
monitor capable of 1024 x 768 I
6- bit
But that's not all. The EMU Audio
the power of any hardware studio we have
high-color resolution is recommended. I
Production Studio uses DSP ( Digital
worked in.
Our morning
shows across North
tested the EMU Audio Production Studio
Signal Processing) to provide awhole host
kmerica now have the
using aPentium- I66 with 64 meg of ram.
of
digital
special
effects
that
can
be
applied
capability of doing all
their show preparation
to the signal. These include reverb, chorus
Add the EMU Audio Production Studio
in their home studios
flanger, echo/delay, auto wah, pitch shifter,
to your computer, and you will have essenwith Cool Edit Pro.
It
is not just a new prodistortion, compressor/limiter, shelving
tially everything you need to digitally program, it's a revolution
equalizers and parametric equalizers. It's
duce and edit MIDI, music and voice profhat has changed the
way radio is done.'
like having the equivalent of an entire rack
ductions in one compact, easy- to- use
of high-quality audio processing equippackage. This is an exceptional product
- Bob Hamilton, New
Radio Star
ment. Each of the effects can be individuwith high-quality hardware and software.
Check out our downloadable demo
ally
tailored
to
suit
your
needs,
just
as
their
rittp://www.syntrillium.com
'It's difficult to go
For more information, contact EMU
hardware equivalents can. And because the
anywhere in Cool Edit
Pro and not hear youreffects are produced right on the sound
Systems in California at (408) 438-1921
PO Box 62255
self whisperimg to
or circle Reader Service 111.
card, their use is not dependent on the
yourself ' this is
Phoenix AZ 85082-2255 USA
cool.'
ceprogsyntrillium corn
Read Burgan is afree-lance writer and
speed of your CPU or the size of your ram.
+1-602-941-4327
aformer public radio station manager
Ihad a lot of fun playing around
+1-602-941-8170 (tax)
1- 888-941-7100 ( US& Canada tog-free )
with all the special effects, and they
who can be reached at ( 906)296-0652 or
are solid effects that provide sound
through e-mail at rgb@up.net

EMU Hits All of the Angles

TRY

SOMETtillie
REALLY

COOL!
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Products for Radio Production
Mail info and photos to:

R\N Product Guide. P.O. Box 1214, Falls Church, VA 22041

Sonifex Digital Redbox

Shure Cardioid Microphone

Sonifex is planning to introduce arange of digital products in its Redbox family
of connection boxes later this year. Prototypes were on display at NAB99.
Included in the line are adistribution amplifier with either S/PDIF or AES/EBU
outputs, an A/D converter and asample rate converter. All units are able to handle
96 kHz audio.
"Our plans to expand the Redbox range of connection boxes are coming to
fruition with the announcement of our digital product range," said Marcus Brooke,
managing director. "After the launch of the analog Redbox series, we've had alot of
requests for digital products in the same style, so it's been anatural progression."

Shure is offering an improved version of its SM7 cardioid microphone with
model SM7A. It is suitable for broadcast and voice-over work as well as radio talk
shows and news desk use.
The SM7A features the same frequency response of 50 to 20,000 Hz as its predecessor. The natural and clear sound reproduction qualities are useful for discerning speech
and music applications. Uniform in frequency and symmetrical about axis, its unidirectional polar pattern offers maximum rejection and minimal coloration of off-axis sound.
Central among the microphone's improvements is aredesigned humbucking coil
that prevents electromagnetic hum generated by computer monitors, neon lights and
other sources.
For more information contact Shure in Illinois at (847) 866-2573, fax (847) 866-2353
or circle Reader Service 75.

And You Thought
You Knew Us

The units are based on the same styling of the analog range. with red anodized
cases that can be screw-mounted or rack-mounted.
Also new is an automatic, dynamic mix-minus generator for use v,,ith consoles
that lack clean-feed outputs for the telephone hybrid unit, where amix-minus feed
is needed to send to the caller.
For more information contact Independent Audio in Maine at (207) 773-2424,
visit the Sonifex Web site at www.sonifex.co.uk or circle Reader Service 151.

GT Electronics Microphones
GT Electronics, a new division of Alesis, has four studio condenser microphones that offer different choices for on-air and audio post applications.
The AM Series includes four large-diaphragm studio condenser microphones:
two Class- A FET microphones, the AM 51 and AM52, and two tube microphones.
the AM6 Iand AM62.
Each includes a3- micron gold-evaporated diaphragm for extreme sensitivity.
The AM5 Iand AM61 have a fixed cardoid polar pattern, the AM52 and AM62
offer three switchable patterns: cardioid, omni and figure 8. The AM62 also features super-cardioid, which increases the microphone's directionality.
For more information contact Alesis in California at (310) 255-3495, fax (310)
255-3481 or circle Reader Service 113.

MIDI

Sequencer

The Pro Audio and Combo Division
of Yamaha introduced the RM1X
MIDI sequencer/remixer as the latest
addition to its 24/7 line of products for
the DJ and dance-production markets.
The RM1X has extensive Play FX
features, such as several real-time MIDI
processes that can be applied dynamically to song data as it plays. These
include the harmonizing of parts with
octave and unison parameters, clockshifting to move instrument tracks forward or backward in time, note-duration quantizing and the ability to
modify note velocity.
The interface provides users with
real-time control over voice parameters
such as filter cutoff, resonance level
and envelope decay.
The AWM2 synthesis engine provides 32 notes of polyphony divided
among 16 timbral parts.

Three onboard effects processors allow
users to produce finished mixes using the
RM1X by itself. Available effects include
various forms of reverb and chorus as

well as phasing, flanging and distortion.
Its Digital Low-Boost function provides
the user with control over the lower end
of the frequency spectrum, allowing a
boost or cut of up to 24 dB in the area of
50 Hz to 2kHz.
For more information contact
Yamaha in California at ( 714) 522-9011
or circle Reader Service 88.
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Low Power Transmitters
•

Solid- State
and
Single Tube Transmitters
liii , liii is
.ved,7
•

Digital STL / TSL Systems

Modulation Monitors

Pre- Built Modular Transmâler Sites

For More Information Call Us Toll- Free At (800) 334-9154
CtEl Corporation

Toll- free Sales ( 800) 334-9154

One Airport Drive, P.O. Box 805
Williamstown, NJ 08094
e-mail: geisales@gei-broadcast.com

Fax ( 609) 629-1751
Emergency Service ( 609) 728-2020
Web Site: http://www.qei-broadcast.com
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STUDIO SESSIONS

Are You Busy After the Show?
Alan R. Peterson
There is zero doubt that the Internet
has redefined the way we do business.
Practically every product on the NAB
show floor in April had some sort of
Web access or Internet- friendly function.
Savvy station managers are using the
new technology to great advantage, not
only in streaming audio to listeners around
the globe, but also in "value-added" Web
site content as well. Happy listeners can
click icons to view their favorite air personalities, buy CDs and link to an infinite
galaxy of interesting sites, all courtesy of
their preferred radio station.
Sadly, the Internet is causing the
near extinction of a radio tradition —
one that may yet be on its last gasps
anyway: the lonely hearts telephone
call to the late- night deejay.

read that liner card on the quarterhours. You may even recognize yourself from apast life in this scenario.
It is three hours into the shift and you

Some jocks

technology. Second, listeners discover
they are not alone and can actually
work out their loneliness amongst
themselves.

press the caller for personal

info in hopes of a post-show rendezvous.

be the one who will eventually make
his life aliving hell.

This month, Alan Peterson observes
his 10th year as aRadio World columAnd third, now the night jock can
feel as lonely as Adam. You are playing
nist. Congrats, Al.
take his pick of which participant will
a song so lame, you wouldn't buy the
CD to use as adog's chew-toy. The city
has been deserted. No life to be found
anywhere, save the cleaning crew on
the floor above. The magazines in the
jock lounge don't hold your interest.
Your only companions are the hands
Hi, its me
creeping around the clock, counting off
The call is often the same from marthe eternity before joining the network
ket to market, station to station,
for the Art Bell show.
although oddly enough, male jocks are
At the peak of boredom and desolaswayed more by female callers than
tion, you contemplate awalk back to the
the other way around.
coffee room to see whose leftover lunch
A lonely listener, reaching out in the
you might liberate from the spill-stained,
darkness to afriendly sounding voice in
permafrost-bound company fridge. Then
hopes of finding someone who "understands what I'm going through." First, a the studio line begins to blink.
song request, then the reason behind it.
"Great," you think. " The program
director again. Jeez, why such alate call?
Then the floodgates open and the story
What did tsay now?" Except this time,
of the caller's life pours forth.
it's not the PD, but alonely listener.
If the caller is successful, he or she
"Hi," comes a soft and warm, yet
hears the soothing words with the
troubled voice at the other end. Next
reminder that all is right with the world.
thing you know, it's the life history, the
As abonus, the request might even hit the
request, the calls the next night. the
air. Some jocks press the caller for personmeeting after work, the separation from
al information like, "So what do you look
the spouse, the psycho calls at home ...
like, hmm?" in hopes of apost-show renIn spite of all the advice from the station
dezvous. Not too surprisingly, these same
veterans about never dating listeners,
jocks are disappointed when, contrary to
you believed it could not happen to you.
all assurances, the caller turns out to look
Ain't it grand? Welcome to radio!
nothing like Elaine from "Seinfeld."
That was then. Today, lonely hearts
Put the phone down
don't gather around the radio late at
The Net has done what countless
night with phone in hand. They are in
scores of psychologists ( and unfortuInternet chat rooms living a different
nately, divorce lawyers) could not do:
life. The late- night deejay of 1999
provide an alternative to calling the
knows nothing of the way it once was.
Great American Disc Jockey. Chat
Besides, why bother to place acall to
When you call Harris used equipment department, you get the same
rooms reassure the lonely listener that
the night-timer when an e-mail will sufgreat service that you've come to expect from the nation's leading
someone hears them and that someone
fice? Especially if the night-timer is sent
will
always
be
right
there
on
the
other
in via satellite from adistant market. No,
supplier of broadcast equipment. Harris has the largest inventory of
side of the screen.
today the listener just clicks the icon and
used equipment worldwide.
No more of that, " I can't talk
communicates with the morning team, the
tonight. Call me tomorrow," stuff from
wacky mascot, or the research department
Each piece of used equipment is thoroughly inspected by Harris'
the jock. Any time day or night, like a
to submit his or her five favorite tunes.
Las Vegas buffet, there will always be
knowledgeable, factory- trained service staff ( who have acombined
acrowd in achat room.
Streamlining
experience of over 30 years) to insure that it meets factory specifica"Perhaps this is agood thing," say the
It certainly streamlines the process of
experts. "Now maybe the night jock can
communication, and e-mail is still so
tions. And, of course, all used equipment from Harris comes with a
put the phone down and concentrate on
new and novel that answering a listener
warranty to insure your complete satisfaction.
doing a good show." Truth be known,
query is fun: no stamps to lick and no
the nighttime show sounds just fine, and
office manager to annoy for an envelope.
And with Harris' low prices, you can be sure to get the most value for
we at home have no idea the air talent is
But for some jocks, the experience
your money. Whether you're buying, trading, or selling, call Harris
tied up on the phone. We have our own
has ahollow feeling compared to blowlives going on at the same time.
ing two hours of company time on the
for quality, selection, service and price.
If jocks want to continue the tradiphone with atotal stranger.
tion of lonely heart callers, Isuggest
Among my friends are countless
using the Internet again to its best
male broadcasters who, at one or more
advantage. Create ajock chat room on
times in their careers, have found themthe station Web site where listeners
selves as evening jocks, playing "segue
can congregate and exchange their
city" with the music and stopping to
next level solutions
biographies and troubles with other
Don't Forget...
listeners who " understand what
1-800-300-0733
they're going through."
TIRRIS
Three things will happen. First, the
Readers Forum is now on the
www.harris.com/communications
Communications
grand tradition of lonely hearts callers
last inside page of RW.
continues, although in a slightly
altered state to stay abreast of the

'
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Complete used broadcast
equipment solutions.

uality
Selection
Service
Price
ED EQUIP1vIE
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Rode ULM.

Broadcast Equipment Exchange
"Broadcast Equipment Exchange" accepts no responsibility for the condition of the equipment listed or for the specifics of transactions made between buyers and sellers.
ACOUSTICS

WANT TO SELL

AcousticsFirsr
LI. 888-765-2900
Full

product line for sound

control & noise

elimination.

www.acousticsfirst.com

Scala 5 element yagi's, 2
receive antennas cut to 106.5,
can be recut for higher freq.
$150 ea. C Marker, 906-2491423.
Coax patch panel 3-1/8"-7
pole. Mike, 800-588-7411.
Dielectric 3-1/8" coaxial relay,
Mike. 800-588-7411.
WANT TO BUY

AMPLIFIERS
WANT TO SELL
Dynaco ST-70, 70 W stereo
tube amp, excel cond, $250. J
Borden, 414-482-8954.
Heath WM-5 mono bloc
amps(2) w/(2) preamps &
Heath FM tuner, $ 400/all;
McIntosh MC- 60 single mono
unit, very nice cond, $800/130;
Heath WM-5 single mono unit,
nice cond, $ 150. C Collins,
414-363-9205.
WANT TO BUY
WE 129 preamp, 256 console, paying $ 1500 if nice,
other models also wanted. 1800-251-5454.
Microtech 1200. W Gunn,
760-320-0728.

10-12 bay CP FM antenna at
or near 104.9 MHz. B Campbell, 580-223-6797 or 580221-1480.
AUDIO
PRODUCTION
WANT TO SELL
Antex SX9 digital audio
adapter for DOS and Windows, like new cond, $900. R
Herrick, 909-584-5247.
Ramsa WZDE40-20 bit true
stereo digital effects processor, w/2 graphic, parametric,
notch EQs, compressors,
speaker delays, spectrum
analyzer,
excel
cond,
$2000/trade for older recording gear. M Hughes, 301-9626823.

AUTOMATION
EQUIPMENT
WANT TO SELL
IGM EC automation system,
(3) IGM Go-carts w/software,
manuals, $ 300. 707- 8295999Prophet Systems Wizard
Ver 5 w/file server, ( 2) audio
servers, ( 2) work stations, real
time editor, digital r- r, ( 3) sat
boxes & one spare, currently
on
support &
in
use,
$10,500/B0. G Hornung, 308381-1430.
Sentry Systems FS12C w/2
CD interfaces, 8 players ea &
computer, gd cond. C Gennaro, 906-932-2411.
Sono-Mag MSP-12 12 chnl
stereo automation system,
12 yrs in service, manuals
& some spare parts &
chips, BO. D Weer, 904284-1111.
ANTEX
STUDIOCARDS
AVPRO...$400. Also call for
pricing on ANTEX DIGITAL
AUDIO CARDS. 626-8590213.

HALL
Electronics

Audicord DLPM, not used,
still in box, $ 700. M Larsen,
510-465-6035.
BE 3 deck, record mode
needs work, approx 10 yrs
old, 200 carts free, $ 1500/130;
Tapecaster X-700 in gd cond
plus Harris 60's vintage, $ 75
ea. C Marker, 906-249-1423.
WANT TO BUY
BE DC- 10/30 disc trak. G
McLintock, 615-255-1300/1377.
CD PLAYERS

706 Rose Hill Dr.
Charlottesville Va. 22901
804-984-4255 (Voice)
804-984-3299 (Fax)
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Broadcast Automation Software
JUST $999 List
Turnkey Systems Starting

WANT TO SELL

\,. saleseholls.com

www.holls.com

FACILITIES

Roland M160 16 ch line stereo
mixer, rackmount, +4 balanced
out, $550; Shure M68, M68FC,
M677, $ 150 ea, or will trade all
for mikes or compressors. M
Highes, 301-962-6823.

rPictur : •
I
LI

Mackie 1604 mixer board, 2yrs
old, new, still in box, never used,
$700. JSmith, 336-751-0758.

quipmen ‘4P) ler

OPPORTUNITIES
Experienced Professionals '

Sony PCM-501ES, 16 bit
PCM digital audio processor, records digital audio up
to 6 uninterrupted hrs on std
VHS tape rcdr, w/manual,
$500. B Meuse, 650-9692433.

ANTENNAS/
TOWERS/CABLES
WANT TO SELL
S.W.R. FM Antennas
Great Antenna
Great Price!
18041 984-4255

>
If*-H-A-L1—
Electronies

ERI FML-3E w/heaters & DC
stub, vgc, tuned to 104.1, on
ground in Central Wisconsin.
C Gennaro, 906-932-2411.

ANTENNA ID PR

Potomac Instrument 5 tower
antenna mcnitor, digital read
out, new, never used in original box, BO; ERI 2 bay FM
antenna. 106.9. can be
retuned, new, never used,
BO.
ONER SITE REQUIREMENTSN
FCC antenna structure
registration signs.
Guy wire warning devices.
RFEME compliance signs.
Custom CAUTION signs.
FCC ASR gate entrance signe.

610-458-8418
antennalDdtaoLoxn

sir

Symetrix 538. complete
recdg or bdct chnl, excel
cond. $ 300 + shpg or will
trade for EV RE20 or RE27.
M Schackow, 605-3743424.
White 4000 28 band parametric EQ, $ 200 + shpg. M
Schackow, 605-374-3424.
ADC Propatch 1/4" punchblock patchbays, new. $ 600
(many, ADC TT 144 point
patchbays recond, $ 149-229,
Switchcraft 1/4" 96 point, new.
2 spaces, $ 249. W Gunn,
760-320-0728.
Yamaha BP- 2 bass pedals
electronics and/or schematic
of this unit. B Meuse, 650969-2433.
WANT TO BUY
TEAC portable DAT machine;
Cinema 4031-B EQ. T Coffman, 619-571-5031.

Rohn 100' SSV series self
supporting tower N-1 through
N-5, used 11 months, tower
on ground, $ 7000. Ms Sharp,
316-856-3794.

WE 753 or 757 speakers,
single or pair, will pay
$1500-$2000 ea. 1-800-2515454.

Scala CA5-150 EB 5 element
yagi antennas ( 4), $ 150
ea/BO. G Croniser, 315-3766518.

Dolby 301s; Neve 33609,
1072s, 1073s, 1081s, Urei
LA4s, 1176s. W Gunn, 760320-0728.

Logitek 12 stereo mixer.
Mike, 800-588-7411.

*RF and Studio Packages
*Personal Service *
New Stations and Rebuilds
r•

Generate hundreds of
qualified leads
50,000W NYC radio station

CART MACHINES

Your Project is

Important to Us

,

..ltlaillic
M'edia 1>roadi - as t

WANT TO SELL
3 new ITC Delta cart
machines. never in studio,
$2000 ea/BO. 248-4353932.
BE 3000A mono P/R, $ 200;
Dynamax CTR-10 stereo
play w/manuals, $ 200. 707829-5999.

Call - Rick Johnson * Toll

Free '''

888-744-6635
naii_ ria.@,,..,,,,,,,,,,,IA

e

NEW OR USED
COMPLETE PACKAGES

ITC 3D stereo PB, gd cond,
needs top capstan bearing;
ITC WP/SP Premium series
cart players, mono, 3 cue
tones; Audicord DL, mono
RIP, 3 cue tones; Audicord
A series, mono PB, fair
cond. C Gennaro, 906-9322411.
ITC 3D, 3 deck, very clean,
not used in radio environment,
light prod studio demo use,
w/manuals, BO over $ 650,
we'll pay UPS. Keith, fax: 603352-8461.

MCI 618 24 inputs ( 12 mono, 3
w/super EQ, 12 stereo) great
prod board, $6k, MCI 528 27 in
rrecording board $ 7k, Neve
8108 65 in, mint $ 59k, D&R
Orion ik-nu 26 inline, ( 64 on
mixdown) $ 12k, Trident 70
28x16, $ 8500, JL Cooper 16
trk automation, $ 1200. W
Gunn, 760-320-0728.
WANT TO BUY
Ampex MX- 35, working or
not. JBorden. 414-482-8954.
5-8 chnl stereo console for
on- air production. B DeFelice,
203-929-0730.

STUDIO STL'TRANSMITTER ANTENNA
OR ANY COMBINATION OF ABOVE

BE 900-5302-010 triple deck
mono player in great cond,
$300; also single deck player
model 3000, BO. D Weer,
904-284-1111.

-LEASE OPTIONS-EMERGENCY RENTALS-REMOTE BROADCAST RENTALS-

SUMS, Inc. ( am 438-6040

techeholls.com}
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BMX- 14, slide fader, stereo &
mono outputs, clock & clock
timer, vgc, $ 5000 + UPS. J
Bahr, 787-728-0364.

COMPLETE

1

$2995

Call or visit our web site for your discount price

Pioneer PD TM Ill 18 disk
players, vgc. C Gennaro, 906932-2411.

BUSINESS

at

Soundcraft 600/800, Tascam
2600, Auditronics 110A, Mackie 1604, Neotek Elite. W
Gunn, 760-320-0728.

UREI LA-4 & 523 graphic EQ
w/rack mount kit, BO. J Borden, 414-482-8954.
Dorrough DAP 610A tri band
audio processor ( 2), $ 275
ea/B0 + shpg. B DeFelice,
203-929-0730.
Orban 8100 A/1 Optimod,
complete system w/XT 6- band
compressor & studio AGC
chassis, excel cond, w/manuals, $5000/130. H Landsberg,
626-355-3656.
Urei LA2A (
extra meter
added) $ 2500, dbx 900 rack
(4 comps/4 gates) $ 1800,
Gates Toplevel $ 550, CBS
Audimax, Volumax comps,
Dynamic Presence EQ $ 400
ea. W Gunn, 760-320-0728.
WANT TO BUY
Gates Sta -Level limiter for
parts or complete; Gates
SA39B peak limiter for parts
or better; UREI LA4 or LA3
parts to make pair. M Schackow. 605-374-3424.
UREI, dbx, Collins. RCA.
Gates. Universal Audio. T
Coffman. 619-571-5031.
UREI, dbx, Collins. RCA.
Gates, Universal Audio. T
Coffman, 619-571-5031.
MICROPHONES

'You Know We Know Radio'

DISCO- PRO
CONSOLES

SOUND EQUIP

WANT TO SELL

WANT TO BUY

Ampex AM10. 6x2 mixer,
excel cond, $295; Altec 1599A
6 chnl mixer, $ 295. J Price,
214-321-6576.

Altec 604/605 duplex speakers. R Cobb. 813-634-1940.

BE BE5S250, $1100; BE
BE8S250, $ 1700, w/manuals,
on air now, going digital, sell
soon. G Huff, 606-877-1326.
Sparta 4 pot A- 10B, works,
$75. C Marker, 906-249-1423.

LIMITERS
WANT TO SELL
JBL/UREI M712 stereo comp
limiter. $ 350 + shpg.
M
Schackow, 605-374-3424.

WANT TO SELL
Astatic 77. large diaphram
dynamic mic. $ 250 + shpg. M
Schackow, 605-374-3424.
Teletronix LA-2A's, UREI LA3A's & LA- 4's, Fairchild 660's
& 670's, any Pultec EQ's &
any other old tube compressor/limiters, call after 3PM
CST, 972-271-7625.
RCA 77DX ribbon mic in TV
gray. late mdl w/block letter
style RCA logo, excel perf &
appearance, $ 1200. J Peterman, 414-277-7678.

BEE
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MICS cont...
Neumann U-47 long body.
VF- 14 tube, orig psu cables,
$5800; Telefunken M221B
934B or C capsules, orig psu
cables, $2200/pr; AKG C-24,
$5800; Neumann U-48 VF- 14
tube, $ 5300; AKG D-25 orig
stand mount, $450. F Danner,
781-294-1218.

RCA 77- DX, 44-BX, KU-3A's,
WE-639's, On- Air & recording lights wanted. 615-3523456, FAX: 615-352-1922.

Shure Prologue 1OHLC (
3).
new, $ 39 ea; Prologue
12HLC, new, $ 59 ea. M Hughes, 301-962-6823.

RCA ribbon mics. W Gunn,
760-320-0728.

Telex WT- 50 & WT- 200 xmtr
& mic, $ 125 ea; tuner, $ 150;
Sennheiser K3U-ME40 condenser cardioid, $ 135; EV
636, $ 65; EV 654, $ 85. J
Price, 214-321-6576.
EV 634A hog nosed, dynamic
hi- impedance w/cable, works
gd. $ 65; copy of EV-664.
needs little work, $40/130. W
Dougherty Jr. 573-998-2681.

RCA 77-DX's & 44-BX's, any
other RCA ribbon mics, on- air
lights, call after 3PM CST,
972-271-7625.

RCA 4AA
style, used
well for it.
5255 ( w) or

mic. box camera
in 1920s, will pay
Drago, 203-230203-272-6030 ( h).

Ribbons,
condensers,
dynamics, tube 1950-1990. T
Coffman. 619-571-5031.

BUY - SELL - TRADE
Your # 1 Source For
Quality Used Radio Broadcast Equipment
View The Latest List On Line At:
http://www.baycountry.com Or
Call Md We Will Fax It To You.
71 I
7Olivia

MD 21220
4I0-335-3136

Rd. Baltimore

Phone/Fax

MISCELLANEOUS

E-mail info@baycountry corn
Member of BBB

UTC transformers "
ouncers",
variety of P/S Byer TR/BV35508,
$25 ea. JPrice. 214-321-6576.

WANT TO SELL
Gates Criterion mono PB cart
decks ( 2), gd cond; Gates Criterion stereo record electr, gd
cond: Broadcast Tools USC-16
sat chan controller, like new;
(2) Henry Telestor, new in box.
C Gennaro, 906-932-2411.
RF Warning Signs

Neumann U87s $1800, Telefunken U48. long body, chrometop. New $6800, Altec salt shaker mics, $ 175/ea, Sony C37fet,
ECM377 mics. $ 600/ea, Neumann U89. w/shockmount
$1500. W Gunn, 760-320-0728.
WANT TO BUY

BAY COUNTRY
BROADCAST EQUIPMENT

9"x 12" $ 13.95
10"x 19"$19.95

4 11E

CAUT1011

O•CheidC11(844)
HA

9844255

Meissner FM receptor. very
old FM rcvr operating on 41 to
50 MHz, small unit w/nice
wood case. w/original box &
rider notes, $ 150. C Collins,
414-363-9205.
Theremin, pitch increases as
hand nears antenna, great
effects, $ 50. C Collins, 414363-9205.

World War II transcripts of
Duke Ellington Orchestra on ( 2)
90 min cassette tapes; war bond
ads; news of war progress, $30.
C Collins. 414-363-9205.
360 Systems Instant Replay.
hot key playback of digital
sound EFX. drops & jingles.
mint cond. 24 hr version, OEM
soft case & manual. $2000/60.
JHerbert, 410-519-1517.
Albums, 33 & 70 rpm Christian
music, light pop. 80's by many
artists in excel cond. $75 + shpg:
Biltmore USA Bd trumpet in exel
cond w/hardshell case. $200. W
Dougherty Jr. 573-998-2681.
RCA 5' heavy duty metal
equip cabinet. weighs 200 lbs,
$50. C Marker. 906-249-1423.
Small start-up station on air in
Grand Bahamas seeking used
equip of all types, not much
budget. Jim. 1-800-887-2346.
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Sony MDS-B3 Mini- Disc
writer/player, excel cond;
Sony MDS-B4P Mini- Disc
player, gd cond. T Nelson,
612-798-8618.

Used Mod Monitors, McMartin
& Belar. Many to choose from,
tuned & calibrated on your frequency,
full
guaranteed.
Goodrich Ent. 402-493-1886.

WANT TO BUY

WANT TO BUY

Old product literature, catalogs or manuals. M Hughes,
301-962-6823.

TFT or similar FM monitor w/5
station preselector, operational, or non-functional but
complete units, considered. B
DeFlice, 203-929-0730.

Used audio tape; 2- way
active crossover. J Borden,
414-482-8954.
Jazz record collections, 10"
LP/12" LP be-bop, swing, dixie,
highest prices paid. B Rose, Program Recdgs, 228 East 10th,
NYNY 10003. 212-674-3060.
WANT TO BUY TUBES
(SPARES AND PULLS: OLDER AF INPUT, DRIVERS AND
MODS), TUBE PRE- AMPS,
TUBE
AMPS,
MICROPHONES. MK ENTERPRISES
800-330-2004.

Communications

Belar FMM-1 & FMS- 1 base band & stereo monitors. work
OK, w/manuals, $400/both. H
Landsberg, 626-355-3656.
Altec 15" Valencias (
voice of
theater) $600, Yamaha NS10Ms
$295, RSL 12" 3 says ( same as
JBL 4310) $250. W Gunn, 760320-0728.

KC Applications, Design, Field Engineering &Tower Detuning
Video/Dalallolce • Statewide Networks • Wide-Area Networks

•

210 S. Main St., Thlensville, WI 53092 (414) 2424000 FAX (414) 242-6045
Internet: http:/heww.evensessoc.com
Member AFCCE

AM FM

TV Search Programs

Signal Mapping-STL

Paths

• Frequency Studies

•Experimental Authorizations

•Class Upgrades

•AM Directional Antennas

•STL Applications

Doug Vernier

• High Power Antenna Arrays

•Station Inspections

Engineering Consultant x eoft

Broadcast Engineering
Consultants
AM - FM - TV
THE BROADCAST ENGINEERING CONSULTANTS
Box 220. 100 Airport Rd.
Coldwater MI 49036

517-278-7339

111X 16}
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MULLANEY ENGINEERING, INC.
Consulting Engineers

p,

.Design & Optimization of
AM Directional Arrays
-Analysis for New Allocation.
Site Relocation. And Upgrades
AM-FM TV LPTV
Wireless Cable
(MDS/MMDS/ITFS/OFS)
-Environmental Radiation Analysis
-Field Work
-Expert Testimony
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912-638-8028

9049 Shady Grove Court
Gaithersburg. MD 20877
Phone: ( 301) 921-0115
Fax ( 301) 590-9757
mullengr@aacom

202-393-5133
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21,01.1111N. 1.1,•.

,111

N1arket Analysis

datawoPld'

Census PopC,ount

FAA Tower-Draw Tower

1-301-913-9287

E. HAROLD MUNN. JR.
& ASSOCIATES. INC.

%% 11.d

RFHAZ- US

1600 Picturesque Drive V

FAX : ( 3(l1) 913-5799 • 5272 RI, er Rd. #.4611 • Fleihe.d.t.

Vt

SOFTWARE

• FCC Applications & Exhibits

.13.

Fax (612) 785-4631

8899 Hastings Si NE, Minneapolis, MN 53449 (1
612)78541...5

PC -

AM-FM-TV-I,PTV

OWL ENGINEERING, INC.

E-mail:inro@owien„con, 1-800-797-1338

T Z. Sawyer Technical Consultants

(I

ALLOCATION STUDIES

Ethnic/Demographic Data

FIELD WORK ASPECIAUTY

Custom Fu II-color Mapping
Sales Marketing Packages

Rit

ELECTROACOUSTICS
OSHA measurements
301-948-3844 • Fax 301430-5545

STL for small community FM,
prefer stereo. Alaskan exceptions for RPU's. microwave.
Lewis, 907-783-2256.

Revox PR- 99 r- r play only
w/manuals, $250.707-829-5999.

Cassette- CD- Open reel
Capstan resurfacing. ALL BRANDS.

Machine
E Service

Warranty Service on Most Brands

Houston. Texas

888-625-5649

DON'T GAMBLE
WITH YOUR
ADVERTISING
DOLLARS!

)Over 30013-Machines Serviied!

New/Refurbished DATs Available
Compare Our Rates!

Pro Digital Inc.
DAT Recorder Service Specialists

(610) 353-2400
Pioneer RT-701 r- r. 3 motor. 3
head direct drive, perfect cond,
mounted in open counter top
style rack. $ 300: TEAC W 500R dual cassette recorder.
Dolby B NR. high speed dubbing & more, brand new in box.
$100. D Smith, 978-297-4856.
DO YOU NEED
PARTS FOR
SCULLY TAPE
RECORDERS ???
SEQUOIA
ELECTRONICS

Advertise in Radio
World and reach
18,000+ broadcast
professionals.

703-998-7600

Ampex AG-440C, excel cond.
$2000/130: Sony 3 head TC355, solid state works, tabletop.
$75. C Marker, 906-249-1423.
STUDER RE VOX
PARTS/SERVICE

System One Communications

Complete Turnkey Construction
Antenna Line Testing
AM Directional Field Work
AM and FM Applications
Tower Services
Studio Designs
Custom Studio Furniture

Tascam 32 2 trk r- r. 1/4. 1.5
ips. great cond. Just tested,
tweaked & calibrated. $ 750. M
Hughes, 301-962-6823.

WANT TO SELL

Broadcast Constructors & Consultants

Call Simone TODAY!

in tn udatin% orld.com
fa‘: 301-656-5341

WANT TO BUY

Fast, expert repairs on all DAT
recorder brands & models
including ADAT and DA88

R. MORERAN BURROW, RE.
ik ASSOCIATES, RC.

Engineering Soft, are

Dayton Industrial Corp
2237 Industrial Blvd, Sarasota, FL 34234
TEL: 941-351-4454 FAX: 351-6081

Ampex 351 r- rfrom mid 60's
w/tubes, gd cond, $ 1300/130.
C Ford, 972-448-3336.

•AM-FM-CATV-ITFS-LPTV
•EMC Test Lab- FCC and European ( IEC)

EXPERTS IN:
TV • AM • FM • ITFS • MICROWAVE • PCS • FIBER

RECEIVERS - ALL TYPES
WE BUILD RECEIVERS

RECORDERS

•ECC Applic ations and Field Engineering
•Frequency Searches and Coordination

Engineers

OM,

WANT TO SELL

Revox A77 stereo R/P w/rack
mount, play head gd, nec
head worn, working, fair cond.
C Gennaro, 906-932-2411.

WWW.DAYTONINDUSTRIALCOM

WANT TO SELL

Consulting Communications Engineers
EMC Test Lab

Consulting

DISTRIBUTOR(S) WANTED:
New line of FM/SCA receivers
from Apexcom, audio and
data. Tel ( 613) 838-4054 Fax
(613) 838-4357, e-mail:
djlee@on.aibn.com.

FM, FIVI/SCA, WEATHER, RDS, PUBLIC SERVICE,
MONITORS, FMiSCA Ethnic, SPECIAL, CUSTOM

MONITORS

CONSULTANTS
EVAINIS

RECEIVERS &
TRANSCEIVERS

Ampex 354-2 stereo tube rcdr
in console, excel cond, $ 1000;
Ampex 351 transports, BO;
Ampex 440 stereo in console
w/Ampex 6 chnl mixer, excel
cond, $ 750; Ampex 440C in
console servo motor 4 speed,
excel cond, $995; MCI JH110
stereo in console, excel cond,
$495; MCI JH110B stereo in
console, $750; MCI JH110B 4
trk 1/2" in console, $ 1000; Otani
MTR1 0-2 stereo in console,
excel cond, $ 1750; set of new
Ampex 8 trk 1" heads, $ 750;
Ampex 16 trk 2" heads. new,
$350 ea; MCI electr stereo set,
$150; Otani CB- 109 auto locator, new. JPrice, 214-321-6576.
PR-99 play only ( 5), all w/tone
encoder cards & manual, $500
ea. D Weer, 904-284-1111.

1-1408) 363-1646
FAX 1-(408) 363-0957
SEGUOIAPTS@AOLCOM

JM TECHNICAL ARTS
1515 Elm Hill Pike #203
Nashville. TN 37210 ( 615) 365-9030
Sharp stereo cassette deck, hi
bas. metal counter, works gd, $35
W Dougherty Jr. 573-998-2681.
Tapecasters X700 RP & P.
vgc, $ 395/RP. $ 195/P. A
lshkanian, 804-752-6942.
Sony TCD-D7 Walkman DAT,
$475. Brand New MCI 110C-2s
$1600, MCI 24 trk $7000, MCI,
Scully 8 trks $ 1500-2500. New
short MRL test tapes. $229 for 2$79 for 1/4" all formats avail,
Otan MX5050 Mk III-8 $3k. Otani
CB110 remote. $ 300. CB116
locator. $550 ( all for $3.5k), Tascam 85-16 w/locator. remote,
dbx, $ 1800. MCI JH11CB-8 trk
w/locator $ 2900, Akai Adam
new, digital 12-trk $3500 ( was
$20k). W Gunn. 760-320-0728.
WANT TO BUY
Ampex 351-354 electr & ( 2)
Ampex MR70 electr & stereo
heads, 4 trk erase head. J
Price, 214-321-6576.
Marantz PMD 221/222. dead or
alive. L Houck, 830-537-5494.

Ampex PR- 10 tube r- r. 7.5 &
15 ips. BO. J Borden. 414482-8954.

Ampex ATR100 taperecorders
for parts. Circuit cards, heads.
motors, machine parts. or electronic parts. Call 818-907-5161.

Crown Ampex SX 824. Ampex
960. booth gd cond. Ampex
tube set, extra parts included.
w/manuals. speeds 3.75-7.5 r- r.
BO. MG Morris, 212-505-9187.

Ampex MM1200-16 and
1200-8. Tascam DA38. Ampex
ATR100s,
Ampex
tube
recorders & electronics. W
Gunn. 760-320-0728.
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REMOTE

Marti R-10, STL 10, gd cond,
$1600; Gentner VRC-200
command relay & remote,
$900; Marti AR- 10, RPT-15
remote transceiver & rcyr, chnl
161.640 & 161.670, $ 1800. J
Smith, 336-751-0758.

&

MICROWAVE

WANT TO SELL

SOFTWARE/

RENTAL EQUIPMENT

DATABASES

COMREX Vector, Hotline, ISDN codecs
TELOS Zephyr, Zephyr Express, digital hybrids
MUSIC.APA Prima 120 and 230

WANT TO SELL

RadioSoft

Silver La ke A u di o • Remote Audio Packages
516 763-1776 • Mixers
fax 516 763-1 750 • Microphones
Internet: silverlakeaudio corn

Comrex 2XP 2- line encoder,
$650. Tom, 1-800-860-9771.

Telos Zephyr 9200, new w/20
bit codec & built-in terminal
adapter, $ 3995. P Christianson, 904-571-0364.

Telos-Zephyr mono TX ISDN,
$4000. H Stohl. 412-8545492.

WE RENT
TELOS ZEPHYR
CS " Prima" Codees
COMREX
tein

WANT TO BUY

STATIONS

Gentner Teleswitch line
switcher for hybrid unit. M
Shane, 402-422-1600.

WANT TO SELL

PIKE'S PEAK
SATCOM

Vodavi Starplus, 1428 digital
telephone system, configured
to 8 line ports & 126 station
ports, max expansion 14x28.
2 digital LCD speaker telephones & 9 digital enhanced
speaker telephones, $ 3900;
ITT 801 telephone system,
older but works, $ 500. Ms
Sharp, 316-856-3794.

Pike's Peak Satcom

WE RENT FOR LESS

Tel 719-573-0094
Fax 719-573-0095

RI Exciters
m's
Fit PlIf Aar
Test Etpdpaind

le,wewligetle
SCMS, INC. (800) 4311-6040
"You Know We Know Radio"

Bogen Friday, 8 mailbox ans
machine. 2 lines remote notify,
all digital, $ 200. M Larsen,
510-465-6035.

RF Mapping Software
109 IN Knapp Ave.
Edgewater, FL 32141
888-723-4695
Innow.radiosoft_com

Dart 384
SA7300 ( Dat32)

Crown IMA dist analyzer
w/extra rcdr bias patch panel
meters; Tektronix digital multimeter DM150A & DM502A,
$150 ea; Eico 150 solid state
signal tracer, $ 100; HP 353A
100 dB attenuator, $ 65;
Hickok tube tester 1575,
$200; BK Precision Dyna-Jet
707, $ 200. J Price, 214-3216576.

Repair Specialist
Low Rates
Fast Reliable Service
Buy, Sell, Trade

Grde ( 233)On Reader Service Card

Scientific Atlanta AD 4595
Sedal, excel cond, ready to
go, $ 3700. R Herrick, 909584-5245.

The following distributors serving the broadcast

Call or visit the website at
vvww.broadcastharris.corn/used-eq/

nixt level solutions

Delta TC A 40 EXRHV
w/pick-up coil TCT1HV, 5-2
MHz 40 A. pert cond in original fitted foam carton, $ 1300.
G Garus ( pager 661-3217682).

1-800-300-0733
www.harris.com/communications

FM frequency air time anywhere in the USA to run

Call for

PRESIDENT
EASTERN BROADCASTING CORPORATION
456 MIDDLESEX AVENUE

FAX 530-666-7760

METUCHEN, NJ 08840

Circle ( 232) On Reader Service Card

PH:

732-452-9533

FAX:

732-452-9537

AMPEREX, EIMAC, RCA,
SVETLANA 3CX400A7/8877.
3CX3000A7,
3-500ZG,
4CX250B, 4-400, 4CX400A,
807, 833C, ETC. Westgate
800-213-4563.

EMAIL: indiardio@aolcom

TOWER SPACE AVAILABLE in SW Virginia,
one mile from Interstate
81, high elevation, call
54 0-3 82-03 03, ask for
Bill.

TORS

JENNINGS VACUUM
RELAYS

WANT TO SELL

Bird watt meter. Call John or
Tim. 717-948-9136.

TUBES, Eimac, Svetlana,
800-430-6683,
Fax: 905-844-6263
www.hard-to-find.net
amsehard-to-find.net

SURCOM ASSOCIATES

Wilkinson S6- E-1 stereo generator, $ 400 + shpg. J Bahr,
787-728-0364.

C Electronics Co.

e-mail: link Vsureom.com wets: www.surcom.com

TAPES/CARTS/
REELS/CD'S

...Some people get hooked on

Svetlana

Dual 1228 33 & 45 rpm
w/pitch control, $50. C Collins,
414-363-9205.

Technics SL 1500-MK2.
complete & ready to use, digital readout model, nice
cond, $ 250. D Smith, 978297-4856.

SE HABLA ESPAÑOL
WE EXPORT

big

WANT TO SELL

time...they think about it...dream
it...talk about it all the

time.. for example.. . us...

RADIO! The beat goes on!

CROUSE-KIMZEY
OF ANNAPOLIS

Wall mount cart racks (
4).
new in box, each holds 20
carts, $ 25/all. D Smith, 978297-4856.
TELEPHONE

tops in broadcast equipment

EQUIPMENT

1-800-955-6800

WE BUY AND SELL BUSINESS TELEPHONE EQUIPMENT. DOMINION TELECOM. 800-998-3281.

ask for Kathleen
kkannapolis@worldnet.att.net

ue will

ELECTRON

DEVICES

30013 (
See SV3008)
3CX300A1
3CX400A7
3CX2500A3
3CX2500F3
3CX2500H3
3CX3000A7
3CX3000F7
3CX4500F3
3CX6000A7NU148
3CX10.000A3
3CX10,000A7

Generous

411:

WANT TO SELL

11,
114

EIMAC, SVETLANA, PRO-TEKe,
EEV and many others.
(352) 688-2374
PH: ( 800) 881- 2374
FAX: ( 352) 683- 9595

Svetlana

eig8

TURNTABLES

VISA MASTERCARD ACCEPTED

Faraday As e.. Suiie
Carlsbad, California 92(X)8
(760) 438-4420 Fax: ( 760) 438-4759

Advertise in

•

WANT TO SELL

se

703-998-7600

FOR THE BEST PRICE

WANT TO BUY

We have the alternatives
tor all your needs, at the
lowest prices, direct froth
OUR STOCK.

For details on
space availability
contact Simone
at

& 24 Hr service on transmitting tubes
& sockets/parts, new & rebuilt call
Goodrich Ent at 402 493 -1886 day
or night, FAX 402 493 -6821.

NEW TUBES

FROM STOCK

equipment

Racal Dana 9303 power
meter, 0-2 GHz, new in original box, $475. N Macrae, 702386-2844.

TUBES
AM or FM station in New
England area, non comm or
comm, no station to small, will
consider partnership. M
Cardillo, 401-942-8341.

STEREO GENERA-

2215

Our Price List

800-532-6626
530-662-7553

JASPAL SURI

FROM STOCK
JENNINGS VACUUM
CAPACITORS

WANT TO BUY

Approximately 1
/
2 the
Cost of New

Individuals/Corporations may contact

Network looking for stations! dark, brokered, AM &
FM, fax details to programming: 954-735-0370.

CORNELL-DUBILIER
MICA CAPACITORS

94RIZIS

TURNTABLES, LIMITERS,
RECORD CUTTING MACHINES. 612-869-4963.

Quality
Rebuilt Tubes

ethnic programming for the South Asian community.

industry would be glad to help you with any of
your requirements.

into cash. The Harris Used Equipment

quaky used broadcast equipment.

SATELLITE
EQUIPMENT
WANT TO SELL

Turn your used broadcast equipment

Department buys, sells, and trades

SCPC Recievers

DISTRIBUTOR
DIRECTORY

about

Complete used broadcast
equipment solutions.

WANT TO SELL

WANTED FOR LEASE

WANT TO BUY

broadcast

'

TEST EQUIPMENT

ECONCO

REPAIR SERVICES

610-642-0978

Kritlines
Zephyrs
Nexus
Audio

Scientific Atlanta 9640 Cband audio/video rcvrs, $ 200
ea; Prodelin 3.7 meter, 41 dB
gain, polar mount, $400 ea. J
Smith, 336-751-0758.

59

3CX10,000H3
3CX15,000A3
3CX15,000A7
3CX15,000H3
3CX20,000A7
3CW20,000A1
3CW20,000A7
3CW20,000H3
3CW20,000H7
3CW30,000H3
4CX250B
4CX250BC
4CX25OBT
4CX25OR
4CX350A
4CX350AC
4CX400A
4CX800A

For Details Call
(703) 998-7600

TODAY!

37

4CPX800A
4CX1500A
4CX1600B
4CX3500A
4CX5000A
4CX500OR
4CX7500A
4CX10.000D
4CX12.000A
4CX15.000A
4CX15,000J
4CX20.000A
4CX20.000B
4CX20,000C
4CW10.000A
4CPW10.00OR
4X150A
5CX1500A

5CX150013
5720
6550C (
See SV6550C)

6AS7G
6BM8
6D22S
6L6GC (See
SV6L6GC)
6N1P
811A
812A
833A
8161R
8560AS
EF86
EL34
EL509
SV/33
SV300B

Watch this list GROW!

SV572-3
SV572-10
SV572-30
SV572-160
SV6550C
SV6L6GC
SV1311-3
SV811-3A
SV811-10
SV811-10A
TH5-4
TH5-6
TH6-3
TH6-3A
YC130/9019
SK300A
SK1300
SK1320

•Manufactured in Russia's largest power tube factory •
warranty based on high quality • Honest prices based on quality at low cost • Check
our Stocking Distributors for best price and delivery

www.svetiana.com

Headquarters: 256-882-1344

Fax: 256-880-8077 • Fiwineering: 650-233-0429
Corde (231) Om Reader Service Card

Fax: 650-233-0439

BEE
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TUBES cont....

ACT ION- 0 RANI

TRANSMITTERS
WANT TO SELL
OFF THE AIR?
EmeReevey BAck-up RENTAIS
FM Exciters - STLs FM Pwr Amps - Antennas Studio & Test Equipment
SCMS tse (
800)438-6040
"You KNOVV WE KNOW RAdiO .
Bext Lex 25 FM exciter 88108 MHz 2.5 W max, like
new, $ 1000. R Herrick. 909584-5245.
CCA 1000-D 2 kW FM xmtr;
Harris 2.5K, 2.5 kW, no
exciter, needs work. $ 3000
+shpg; RCA AM 50 kW
Ampliphase. $ 20,000. J Bahr.
787-728-0364.
USED: FMAM Transmitters,
RPU's, STL's, FM Antennas,
Consoles, Processing. etc.
CONTINENTAL
COMMUNICATIONS
3300 Chippewa,
St. Louis MO 63118
1-800-664-4497
FAX 1-800-700-9427
contcommeriastinet
CSI FM 3000E single phase
xmtr upgraded to 5.000 kW in
1993. $ 7500; BE FX-50
exciter, $ 1500. Ms Sharp,
316-856-3794.
DB
Electronics
KA1500/PM300. 1.5 kW. single
tube we/solid state 300 W
stereo exciter, on air 14 mas
only, w/manuals, tune to any
freq, $4000/130. D Weer, 904284-1111.
Harris 1983 MW- 50-C 50kW
AM, daytime use only, excel

cond &
ready
immed,
$30,000. J Weitzman, 202E83-3536.
Harris FM- 1G 994 648300,
1 kW xmtr, runs well,
may need some work,
$1000/130. D Curley, 1-800E60-9298.
Harris MX- 15. vgc, retuneable across FM band, $ 1600
+UPS shpg; CCA 10 Dis. 10
W FM exciter, $ 450. J Bahr,
787-728-0364.
Jones/Tepco J-316 M, rated
for 10 W output, currently on
94.7 FM & output is 95.9 FM,
$2000/B0. G Croniser, 315376-6518.

RCA BTA-50H2. 50 kW
AM, complete but will sell
all or parts, all offers entertained, will sell for scrap at
end 6/99. R Meyers, 305264-5963 or email: jrmeyers@bellsouth.net.

Energy-Onix
Legend
1000FM, 1 kW. excel cond
w/freq adjustable 30 W
Energy-Onix
exciter,
$3900. A Stamat, 732-8459362.
Gates 10kW AM BC10P.
1010 kHz, on air standby,
mint cond, 8302 hrs. avail in 2
mas, BO: RCA Ampliphase
AM BTA50G, 1010 kHz, on air, excel cond, avail in 2 mos,
BO. Mr Kaufman, 618-7972299.
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Harris 1 kW 1996 Quest
FM xmtr, solid state, excel
cond,
avail
5/15/99,
$8500; Harris 1 kW Quest
1996 FM xmtr, new cond.
used only 2 yrs, avail now.
$8500. M Rogers, 831373-2250.

Harris MS -15 FM exciter.
freq agile, w/composite
input module. 15 W output,
excel
cond,
w/manual,
$1500/B0. H Landsberg,
626-355-3656.

Tepco J-340 5-40 W ( 3), 24 yrs old. excel cond, $ 2000
ea. C Marker, 906-2491423.

Harris FM- 25-K xmtr. Mike,
800-588-7411.

WANT TO BUY

Low pwr AM bdct xmtr or
exciter, up to 100 W. in working
or non- working cond, for community bdct license, can
arrange collection anywhere by
FedEx. WHY.? Fax: UK 01144-1908-365726 or email: BigMobile@g4zow.freeserve.co.uk

McMartin AM/FM xmtr,
any model,
exciter or
stereo modules. Goodrich
Ent., 11435 Manderson,
Omaha NE 68164. 402493-1886.
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EMPLOYMENT
HELP WANTED

CHIEF ENGINEER

Prophet Systems Innovations
Tech Support opportunities

L7

ixperience must include RF

our State of the Art, Market Dominant duster of stations serving our

Chris Tyler

at Dome Medici. Inc.
at (717) 901-6729

Engineer needed: Must be
competent in all facets of
radio, RF, computers, and
automation. Some travel
equired. Midwest location.
(515) 242-3724.
INDIANA BROADCAST GROUP
seeks a hands-on, self-starter CE
that possesses a great attitude &
the desire to do the job right Proficiency with computers, studio &
ANI/F114 transmitter maintenance
required. Competitvte pay & 401K.
11 you're looking for a career, not

DVERTISE1
03-998-7600
__call now!

your next job, then contact Dennis
Rund at 419-422-4545 or email
dennisrundefindlayoh.com. EOE

Chancellor Media has two rare openings for aMarket
Engineering Manager. One in Cleveland and one in
Cincinnati. Both positions will be responsible for creating a
unified and market-wide engineering effort.
If you have great technical skills and are ready to lead our
highly qualified team... If you are tired of your job and are
ready for acareer... If you are ready to make amove up...
Contact:
Jeff Littlejohn - VP Engineering
Chancellor Media
625 Eden Park Dr. # 1050
Cincinnati, OH 45202
513-562-3066 Direct
513-562-3071 FAX

CHANCED:1RhOW WASHINGDEIN DC,

broadcast engineering, computer
software, hardware lit network
mcdaterbonce, digital audio delivery
optems, transmitter maintenance &
repair 6 multi-tower directional
antenna tuning. Fax resume to:

Please fax, mail or email your resume and
salary requirements to,
Prophet Systems Innovations
Attention: Candy Spady, Human Resources
11 IWest 3rd Street
Ogallala, NE 69153
Email:
dy @p ph t y
Fax: (308) 284-2382

'`

6

has openings for Chief Engineers in

nia.

A position with PSi offers growth potential
that is limited only by your drive to succeed.
A degree is not required for this position as
we value a good work ethic, the desire to do
the job right and previous experience as being
more important to success. Knowledge of
DOS,Win3.1 and Windows95/98 a must, Novell Networking. LAN/WAN Experience a Plus.
Computer Hardware Knowledge - Chassis to
full running computer beneficial. Advancement, personal development, and knowledge
enhancement opportunities available.
Prophet Systems, a division of Capstar
Broadcasting Partners, is the worldwide
leader in broadcast digital automation and
audio playback systems. We are currently
upgrading our Audio Wiiard for Windows
software and branching out into delivery of
audio and programming via the Internet and
Satellite. We are also expanding into audio
delivery and playback for the restaurant and
entertainment industries.
If you desire an exceptional working environrœnt - where your ideas are taken seriously and want to live in a small Midwest town that
offers a low cost of living, good schools, little
crime, and excellent outdoor recreational
opportunities then we have the position for you.

needed for

duster in Central Pennsylva-

MI«

MEDIA CORPORATION

Chancellor offers Excellent Pay and Benefits. EOE

What's the next breakthrough
for Harris Corporation? That
depends on you and where you
see the future of communications. Harris Corporation Broadcast Communications
Division, the leader in digital television, has
acareer opportunity available for aSales Coordinator at our
new $ 13 million Research and Development Center of
Excellence in Cincinnati, Ohio.

SALES COORDINATOR

it

This candidate will demonstrate all key Harris products at customer's location and at specific trade shows; answer inbound
800 number sales calls; follow up on customer inquiries; assist
with bid specifications and proposals as required; and put
together equipment packages. A Bachelor's degree in
Communications is strongly desired. Five to ten years of directly
related broadcast industry experience required; Radio/Audio broadcast experience preferred. Good PC skills, typing, and written and
oral communication skills are required. Must be detail-oriented,
capable of occasional travel, ateam player, and able to work with
minimal supervision and work overtime as needed.
If qualified, please send resume (including salary history and requirements) in confidence to: Shawn Oberreiter, Manager, Human
Resources, Harris Corporation- Broadcast Communications
Division, FAX: (513) 4593892; E-mail to: soberrei@harris.com; or mail
to: 4770 Duke Drive,
Suite 200, Cincinnati,
next
jeetrerei
le vel soh) tiotSis
OH 45040. EOE

ing work with a skilled crew, Excellent Pay and Benefits. EOE

Contact:
Tom Shedlick-Market DOE
Chancellor Media
1801 Rockville Pike, 6th floor
Rockville, MD 20852
Fax 301-984-4892

RADIO STATION CHIEF
ENGINEER: Must have extensive experience in studio maintenance, digital work station
operation as well as computer
network skills. Position requires
experience in designing and
building new studios and familiarity with all building support
systems, i.e., air, power, etc.
Experience with transmitters.
RF/STL equipment, antenna
systems and audio processing.
Responsible for all technical
operations and maintenance of
two FM's and FCC legal compliance. Strong people skills
and work ethic amust. Full benefits, competitive salary and
more. Send resume and references to WLTJ/VVRRK Radio, 7
Parkway Center, Ste 780, Pittsburgh PA 15220 or fax to: 412928-9290. WLTJ/WRRK is an
equal opportunity employer.

CE position wanted, exp
w/computers, xmtrs, automations, DCS, UDS, digital studios. R King, 541-269-9109.
CE/Computer Tech w/20+ yrs
hands on eng exper seeks CE
position in top 100 market; strong
audio, computer networking &
RF skills. Call 704-563-8676.
Talented
broadcasting
school grad interested in all
facets radio business, willing
to relocate, have loads of theatrical exper. Call Randolph,
405-670-1888.
Calif Radio AT - PD/MD exp,
drive time wiz, women, phones,
ratings! A/C, oldies, country
only. Mike 707-252-3370.
Hard working, friendly, outgoing
CE seeks amployment, FT. PT,
contract work, NE, T/FM/
AM/cable licensed, avail immecl.
M Rakoff, 718-969-5224.
Let me fill your Midday or
Nighttime vacancy, 9 yrs onair exper, ready to relocate!
Drew, 330-633-5323.
Listeners want to hear real
announcers again instead of
today's talents who sound like
digitized radio nothings. Call
Alex, 513-777-8423.

Prewired Racks & Console Harnesses
Connect to the Turnkey Distributor...

BROADCAST
RICHMOND
E-mail broadcasteinfocom.com
Tel 765-966-6468 Fax 765-966-5505

www.broadcast-richmond.com

This listing is provided for the convenience of our readers.
Radio World assumes no liability for inaccuracy.
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OPINION

Radio World

•READERS
DJ dreams
Dear RW,
Iread with great interest Bob Rusk's
feature on Paul Shinn ("Pre-Teen Pirate
to Chief Engineer," RW, April 28).
Paul talked about his dream of becoming aDJ and building his own radio station "with foil on eight-track tape decks
to trigger the next event," and facing the
FCC inspector. It sounded so familiar.
In 1967, Chuck Conrad, my older
brother Rick and Iconstructed 10 W carrier currier station WECM ( AM 640) in
the basement of Chuck's home in
Walpole, Mass. It was atwo-room operation with amain studio and anews booth.

WECM(AM) circa 1967
Chuck was the brains behind the operation, putting together astereo board, of
all things, and installing a couple of
turntables and atape deck — with foil on
either end of the reel. While we worked
during the day at WNAC-TV in Boston,
(now WHDH-TV), that 30- minute reel
would go back and forth for eight hoursplus, playing the same music ( pity the
poor listeners hearing "Light My Fire" ad
nauseam) until we returned home in the
evening, ate supper and rushed to the station to go live until 9 p.m. nightly. What
ablast!
We, too, were paid avisit by the local
FCC inspector who took "field intensity
readings" that proved much higher than
we and the inspector anticipated. He was
a good guy, though. He told us he had
never seen such aprofessional operation
of its kind. As he left and we beamed, he
whispered, "You can bring it back up, but
not much."
The station was agreat inspiration to
keep our dream alive. For years, Chuck
—EDITORIAL STAFF—
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was in the technical end of broadcasting
in Boston and later in Dallas, where he
continues with a successful audio business. My brother keeps an active ear to
Boston radio. And I'm rounding out 32
years in broadcasting, most of which
have been spent doing news in Boston on
WRKO(AM),
WKLB-FM
and
WCRB(FM).
It's been awild ride, but it's also been
awhole lotta fun. And still going strong!
Ron Hurst
Walpole, Mass.

Memories ...
Dear RW,
Just finished the Ken R. article in the
April 14 RW ("Top Floor and on Top of
the World"). Iwas zipping through the
paper when the name Howard Heath
jumped out. Wow — atrip down memory lane.
Iwas chief engineer at WPAG-AMFM from 1974-78. Ken's memories are
pretty close to being on target.
Frank was actually Frank Gigler.
not Gegler.
My favorite Howard Heath story is
from one summer day when somebody
chopped the phone lines out to the transmitter. The site still had power, but no
way to communicate with anybody else.
Twenty minutes later, Howard came
screaming up the transmitter driveway in
his white LTD. It was entirely too noisy in
the transmitter building, so Iset up one of
the remote mixers on the front porch and
Howard happily started reading his
reports ... until the thunderstorm rolled in,
and all his reports blew across the field.
That is what separates the real professionals from the rest of us — wire copy
flying away in the breeze and the
announcer going on as if nothing had happened. Howard just kept on crankin' away.
The
comments
about
the
"Announcer's Lounge" brought back
another memory too. The "Lounge" was
actually part of the building next door.
There were massive renovations going on
in that building and someone cut through
the wrong beam. The front exterior wall
of the building next door began moving.
Both that building and the Hutzel building were evacuated.
There was a remote going on at the
time, so we had the phone company
reroute the line out to the transmitter. The
PD and Ispent the night planning out the
new WPAG because we were sure the
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In-band, on-channel digital radio has never had
a better chance. One reason is that transmitter
and receiver companies are beginning to get more
involved. These parties see sufficient promise in
IBOC to put their names and money on the line
USA Digital Radio and Kenwood Corp. are
working together to develop receivers. That's a
big step toward launching the technology into
the consumer market. It also marks the beginning of the process of educating audio electronics retailers.
Transmitter and RF hardware suppliers have been consulting with IBOC proponents, visiting the research plants and digging deep into the questions raised
about waveform issues. Now they, too, are becoming more visible.
Nautel and Lucent Digital Radio agreed to cooperate in implementing lab and
field testing of transmitter technology. Lucent also announced an agreement
with ERI to develop combiner technology. USA Digital Radio has signed agreements with transmitter makers Broadcast Electronics, QEI and Nautel.
In general, there is asense of momentum about IBOC this summer.
The proponents are all testing on stations. Lucent said it had successfully tested its system on WBJB-FM with no degradation of the host analog channel during transmission of the digital signal. Digital Radio Express was testing its AM
system on aCalifornia station. USADR planned to begin testing its systems on
several stations in the Washington, D.C., area.
FCC Chairman Kennard seems intent on starting arule making, saying, "We
don't want to leave radio in the Dark Ages while everybody else goes digital."
The proponents are eyeing evaluation guidelines as approved by a DAB
group of the National Radio Systems Committee, and working to meet its
request for full test results by December.
And more voices are emerging for cooperation among the proponents. In a
statement about the Lucent deal, Nautel CEO David Grace said, "Nautel encourages all IBOC proponents to formulate agreement for asingle national system.
... The potential benefits of IBOC implementation for AM radio are enormous."
We couldn't agree more.
— RW

From

Vapor to

Hardware

beautiful downtown Hutzel building
would be apile of dust by morning. Alas
— morning came and the Hutzel building
still stood. Rats.
Anyway, the news guy, Ted Huesel,
had to do the first two hours of broadcast
that day from the bathroom at the transmitter site.
Jerry McCarty
Chief Engineer
Center for Professional Development
College of Engineering
The University of Michigan
Ann Arbor, Mich.

Joe Radio

Write to Us

Dear RW,
tjust read Mark Lapidus' Promo
Power article in the May 12 issue ("Why
Joe Radio Has No Character") and Igotta
tell ya, he hit the nail on the head in
regards to fear being what keeps a lot
jocks from getting things done right.
I've noticed, though. that most times,
the real scaredy pants in radio are the
powers that be ... the PDs, GMs and consultants who, in theory — in a romantic
sort of way — " agree" entirely with
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Telephone: ( 703) 998-7600 • Business Fax: ( 703) 998-2966 • Editorial Fax: ( 703) 820-3245
E-mail: radioworldeimaspub.com • Web site: www.rwonline.com
—ADVERTISING SALES REPRESENTATIVES—
330-342-8361
765-966-0669
916-721-3410

Fax 330-342-8362
Fax: 765-966-3289
Fax: 916-729-0810

703-998-7600 x154
+39-02-7030-0310
+33-1-45-48-42-17
+39-02-7030-0310
+81-3-3327-2688
+852-2787-4727
+55-11-3641-4511

Fax:
Fax:
Fax:
Fax:
Fax:
Fax:
Fax:

703-671-7409
+39-02-7030-0211
+33-145-48-42-19
+39-02-7030-0211
481-3-3327-3010
+852-2787-4041
+55-11-3641-4511

RADIO WORLD
READERS FORUM

P.O. Box 1214
Falls Church, VA 22041
radioworkle imaspub.corn

—ADMINISTRATION & PRODUCTION —

Radio World.

Vol. 23, No. 13

Sales Mgr., US Southeast & Mid-Atlantic: John Casey
US Northeast & Central: Sandra Harvey
US West: Dale Tucker
Classified Ads: Simone Mullins
Germany, Austria: Dagmar Hánle
France: Silvia Di Stefano
European Sales Mgr., Africa, Middle East: Raffaella Calabrese
Japan: Eiji Yoshikawa
Asia/Pacific. Wengong Wang
Latin America: i.o. Lima eCastro

everything you ( and I) say on that subject
... but don't reeeeeeaaaally want it
implemented over the air.
Ithink what really scares those jocks
is the soulless corporate "system" they
have to work within. I've always thought
it was more important to do a good job
than to merely have one. Consequently, it
has meant having to stand up for doing
"fearless radio." Ican still hear the
echoes of those doors slamming shut
(shut) ( shut) (shut).
Bruce Campbell
The Campbell Brothers
HardRadio/HardRecords
Dallas
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Everyone Want5 to Own aConvertible!

So... How About aConvertible Radio Console?
Our New W HEATSTONE A-5000 gives you the best of both worlds. Order it from the factory
now as a topnotch ANALOG on- air console. Then later, when you're ready, switch it 0...it to DIGITAL!
Thai's right, this new design accepts modules from our
top- of-the- line D-500 and D-600 consoles, Mowing it
to be converted from analog to digital in the field!
Think of it: no new studio furniture, no rewiring—
all your existing studio connections simply replug. And
while we're at it, no re-training your staff either. A painless switchover on your own timetable, right in your own
facility! If you need a new radio console now but aren't
quite ready for the Big Switch, then check out our new
A- 5000— you'll like what's under the hood!

Wheatrtone Corporation

600 Industrial Drive, New Bern, North Carolina 28562 ( tel 252-638-7000/fax 252-337-1285/email: sales@wheatstone.com)

Circle ( 101) On Reader Service Card

DIGITAL I
NTEGRATOR
DON'T LET THE TRADITIONAL LOOK FOOL YOU!

A meterbridge router controller panel can run our new
This new audio console from Wheatstone has the most Wheatstone rackmount switcher for hundreds of additional
,-swap des'gn accepts both
advanced DIGITAL FEATURES available on the market inputs. The totally modular ho today! How about serial control of all switch, fader and analog and digital inputs. Dual metering is simultaneous VU
and full scale digital peak. Add a PC based
eight- character source display settings— for
setup program for quick configuration of all
TRUE I
NTEGRATION with routers and
CO
Di.5.1t1
S
SLD
21.
displays, mutes, tallies, machine starts ard
automaton systems? Four stereo mix busses
D- 60t9 Router Controller Panel
mix-minus assigns (once set the PC is removed
with simultaneous digital and analog outputs?
for
console stand-alone operation) and you
Multiple mainframe sizes? Dedicated phone
begin to see the power that lies behind this
modules with DSP generated mix- minus for
,
intuitively simple control surface.
easy control of two to four callers?

BUT DON'T STOP HERE: optional DSP
equipped modules allow programmable ducking with gain reduction and master/slave
selection, digital input attenuation, pan/balance, 4- band
sweep EQ ( plus sweep high pass), and compressor/limiter
with threshold, ratio, attack, release and makeup gain—all
on each input!

SOUND LIKE SOMETHING YOU'RE
LOOKING FOR? Give us a call here at
Wheatstone and ask about the brand new
D-600 DIGITAL AUDIO CONSOLE— our sales engineers
would love to tell you more!

COrfOrc)t Ion
600 Industrial Drive, New Bern, North Carolina 28562 ( tel 252-638- 7 000/fax 252-637-1285/email: salesgwheatstone.com)
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