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FCC, Congress Clash Over Ownershlp

by Alex Zavistovich

WASHINGTON Although the FCC
approved an increase of the national station
ownership limit by 150 percent and relaxed
its duopoly rules by a 4-0 vote, key con-
gressional leaders have vowed to reinstate
the limits.

Under the new FCC ruling, a single licen-
see may now own up to 30 AM and 30 FM
stations nationally, as long as those stations
represent fewer than half the stations in a
market. Locally, the Commission adopted a
tiered system in which ownership is keyed to
market size and audience share.

The March 12 FCC decision, which also
restricted time brokerage agreements—
otherwise known as local marketing agree-
ments, or LMAs— has reportedly angered
those who believe that programming diver-
sity and minority ownership will suffer.

In a patronizing letter sent to FCC Chair-
man Al Sikes, an irritated Rep. John Din-
gell (D-Mich.), chairman of the House
Commitiee on Energy and Commerce,
said: “‘Aithough I have not had the benefit
of reviewing the text of the Commission’s
decision. I am certain that the Commission
would not have made such a sweeping
change without extensive analysis.”

House Telecommunications and Finance
Subcommittee Chairman Edward Markey
(D-Mass.) called the FCC'’s action ‘‘yet an-
other ill-advised policy that will have

devastating effects on consumers and
broadcasters alike.”

Markey plans to introduce legislation
reinstating ownership rules.

The FCC was not without its own oppo-
sition to the new rules. Abstaining from the
March 12 vote was Commissioner Andrew
Barrett, who submitted a six-page state-
ment explaining his reasons. He added he
would “‘probably dissent” when the plan
is formalized.

The FCC’s new rule more than doubles the
old 12 FM-12 AM national ownership limit
and would implement a local market owner-
ship increase based on a variable scale:
¢ For markets under IS stations. a licen-
see can own up to three stations, with two
being FMs, as long as that number doesn’t
exceed 50 percent of the total stations in
the market.
¢ For markets with 15 to 29 stations, a
licensee can own two AMs and two FMs.
¢ For markets with 30 to 39 stations, a licen-
see can own up to three AMs and two FMs.
¢ For markets with 40 or more stations, a
licensee can own up to three AMs and three
FMs.

Built into this new ownership structure
is what FCC Chairman Al Sikes called a

“firewall against undue concentration’ of

ownership—for the latter three market
sizes, combined audience share must noi
exceed 25 percent. Same-service simulcast-
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When Does 31 Plus 31 Equal 100?

When you combine the 31 years of service of

Northeast Broadcast with the 31 years of
experience of Comrex Corporation you
get 100% satisfaction. Northeast

Announce Our New Association

The TALK CONSOLE-contains
everything needed for a talk show in a compact
package. It conferences two phone lines with a host and guest
and is easy to set-up and use. List price $1,995.00.

T3l NORTHEAST
| 17| BROADCAST LAB
| =] (800) 227-1093

Protessionals Serving Professionals for Over Thirty Years

Broadcast is very pleased to

with COMREX Corporation.
New from COMREX-

Circdle (14) On Reader Service Card

Showdown on the Hill:
FCC Chairman Al Sikes (left) and Rep. Edward Markey
are at odds over the Commission’s new ownership rules.

Senate Reviews AM Stereo

by John Gatski

WASHINGTON Legislation that
would require the FCC to approve an AM
stereo standard in the U.S. received mixed
reaction during a recent senate hearing.

While groups such as the NAB, the
American Hispanic Owned Radio Associ-
ation and the Electronic Industries As-
sociated (EIA) were supportive of the bill
(SB 1101), FCC Chairman Al Sikes said
AM stereo will not cure AM’s current ills.

Testimony on the bill, sponsored by Sen.
Larry Pressler (R-S.D.), was part of a
larger discussion of radio issues, including
multiple ownership, before the Senate
Communications Subcommittee March 1.

The bill would require the FCC to begin
the standard selection process within 60 days
after legislation is approved. Although the
bill does not mention a particular system,
Pressler had hinted that C-QUAM would be
the odds-on favorite by virtue that it is the
most widely used system in the U.S. The
other system that could be considered is the
Kahn ISB system.

Pressler and bill proponents believe that
an AM stereo standard is long overdue and
would enhance the quality and status of
AM—especially in rural areas where AM
stations are still important because of their
range.

Conditional support

NAB Radio Board Chairman Dick No-
vik said the association supports the legis-
lation, but that receiver companies must be
compelled— also by legislation—to install
AM stereo in receivers that have FM ste-
reo.

During the hearing, Amanico SuarezJr., a
menibers of the board of directors for the
American Hispanic Owned Radio Associa-
tion, said the Pressler bill would lielp Hispanic
stations because most of them are AM.

Peter Tannewald, a partner in the com-
munications law firm Arent, Fox, Kintner,
Plotkin & Kahn, said many AM stations

continued on page 7 &

NEwWsSWATCH

FCC Reviews
Comparative Policy

WASHINGTON In recent ac-
tion, the FCC said it will reexamine
its 1965 Policy Statement on com-
parative broadcast hearings.

The FCC noted that the criteria
used to select a licensee from com-
peting applicants for broadcast sta-
tions has not been comprehensively
reviewed for nearly 27 years.

Currently, the 1965 policy requires
five primary criteria to be evaluated
in a comparative hearing process:
diversification of control, integration
of ownership. proposed program
service, past broadcast record, effi-
cient use of frequency and auxiliary
power equipment,

Other factors include local resi-
dence and civic participation,
minority ownership, female owner-
ship, daytimer status and past broad-

continued on page 2 »
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cast experience.

In its reexamination of the policy, the
FCC said it would consider whether to re-
tain, eliminate or modify the integration,
proposed program service, past broadcast
record and auxiliary power.

Two new factors being considered in-
clude service continuity and a finder’s
preference. The FCC also may implement
a point system in its evaluation process.

WARC Victory Declared

WASHINGTON Despite a lack of con-
sensus on digital audio broadcasting (DAB)

A Little B

spectrum, the recently-concluded World
Administrative Radio Conference (WARC)
in Torremolinos, Spain, was a step forward
for U.S. interests, according to the head of
the American delegation.

In a debriefing at the State Department,
Ambassador Jan Baran said the U.S. got
several “‘lucky breaks™ from the “‘dynamics
of the new world order,” noting that there
were no east-west or north-south differ-
ences, as had marked previous WARCs.

Also unlike past conferences, however,
Baran said there was no real support from
Europe for U.S. positions. “I wouldn’t go
so far as to say they were obstructionist or
antagonistic,” Baran said, ‘“‘but they were

unenthusiastic.”

Surprisingly, according to Baran, the real
support for the U.S. came from emerging
countries, particularly in the Americas.

In the area of shortwave international
broadcasting, 790 kHz of additional spec-
trum was allocated, of which 200 kHz was
below 10 MHz—considered the most con-
gested part of the band. Baran said that the
U.S. noted in protocols that additional fre-
quencies needed to be allocated, and until
that time, “future meetings wouldn't be
productive.”

As regards DAB, Baran said the U.S.
delegation “‘was more successful than I had
predicted.” Despite the fact that spectrum
in the range of 1452-1492 MHz was allo-
cated for DAB on a primary global basis,
Baran said the U.S. has a footnote in the
decision for service at 2.3 GHz.

Baran said the decision was a “major
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step forward™ for DAB, but that it is now
incumbent on the industry to indicate that
DAB is a “‘viable service” with a sufficient
number of supporters.

The U.S. delegation was glad that it did
not have to take formal exception to any
WARC decision on DAB, according to Ba-
ran. He said it was “important psycholog-
ically to demonstrate that we could look at
issues with flexibility.”

Apparently, not all nations showed the
same degree of flexibility. Baran said
Canada was “‘perhaps the most strident
country we ran into.” The Canadians had
made a domestic commitment to a terres-
trial 1.5 GHz DAB system at a time they
thought the U.S. would support such an ac-
tion, he explained.

Baran suggested that the U.S. and
Canada should meet on a bilateral basis to
discuss implementation of DAB. “We (the
U.S.) may be the only country in this hem-
isphere that will be outside 1.5 GHz,” he
added.

Industry speculation is that Canada and
Mexico—which also supports L-band
DAB—might put pressure on the U.S. to
move its military telemetry allocation from
1.5 GHz, to accommodate its neighbors’
DAB plans.

Asked whether such an option might
be likely, Baran offered his personal opin-
ion that “if the technology develops in
this hemisphere, no spectrum allocation
is forever.”

There may need to be a reassessment
of existing services to see if they might
find suitable spectrum elsewhere, he said.

NRB Sets 1993 Schedule

PARSIPPANY, N.J. The National Re-
ligious Broadcasters has officially set its
1993 national convention schedule to be
held Feb. 13-16 in Los Angeles at the Con-
vention Center.

Although the show has been held in
Washington, DC. for many years, the NRB
decided to begin moving the show around
the country starting in 1993.

NRB Executive Director E. Brandt
Gustavson said the show’s broadcaster and
exhibitor base got stronger in Washington
during its 12 years there, and he expects
that trend to continue in LA and future lo-
cations.

continued on next page
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Congress Irked by Ownership Rule Change

» continued from page |

ing was also restricted to less than 25 per-
cent of the broadcast hours of either sta-
tion involved, for stations overlapping each
other by more than 50 percent. The rules
will be reviewed one year after their im-
plementation.

The Commission also used the relaxa-
tion of local ownership rules as the basis
for its restriction of LMAs.

Widespread time brokerage among sta-
tions in the same market could under-
mine diversity and competition, accord-
ing to the FCC. The Commission ruled,

NEWSWATCH

» continued from previous page

RF Gets Fair Hearing

WASHINGTON Abill now pending be-
fore Congress would authorize aten year study
focusing on health effects of electromagnetic
radiation including RF radiation.

The bill, known as the National Elec-
tromagnetic Field Research and Public
Information Dissemination Act (HR
3953), would fund a program to be
directed by the Department of Energy’s
Office of Health. It would solicit exper-
tise from the National Academy of
Science and researchers in electromag-
netic energy.

FCC Encourages Investment

WASHINGTON The FCC has
launched a proceeding that would look for

ways to “‘reduce the burden of government
regulation on investment in the broadcast
industry.”

Specifically targeted for comment in the
proceeding are three topics:
¢ Whether the FCC should allow former
licensees and third parties to hold “secu-
rity and reversionary interests” in broad-
cast licenses, and if so, under what condi-
tions;
® Whether ownership attribution rules
should be changed to increase the basic at-
tribution benchmark from five to 10 per-
cent, increase the benchmark for passive
investors from 10 to 20 percent, and extend
eligibility for passive investors to include
small business and minority enterprise
small business investment companies;
® Whether other FCC actions could make
financing more readily available in broad-
casting.

therefore, that a station cannot enter into
an LMA with another local station that
it could not also own under the local
ownership rules.

In comments during the meeting, Com-
missioner James Quello supported the rule
change. He said he would have supported
even greater relaxation on the national
level, but was concerned about the effect
of the local limit increase.

Commissioner Sherrie Marshall voiced
her belief that the new rules are “only so
restrictive as to prevent one voice from be-
ing dominant.” She said the benefits der-
ived from the new rules will include
decreased operational expenses, investment
in new stations and format diversity by pro-
viding *“‘more shelf space.”

In explaining his abstention, Commis-
sioner Andrew Barrett said he was con-
cerned about the rules, which he said “are
not based on real-world factors.”

The Commission action should have
been based on market considerations, Bar-
rett said. Instead, under the “grossly al-
tered ownership structure,” the “losers are
small groups, women, new entries and the
public as a whole.”

Barrett expressed his belief that, under
the new rules, “‘smaller players” would be
outbid for stations by larger multiple
owners. He also was concerned that one of
the earlier proposed increases—25 stations
plus a five-station minority set-aside—was

not considered more closely.

The Commissioner also suggested that
the FCC, “in a rush for the broad stroke,
has missed the whole picture.”

Commissioner Ervin Duggan, however,
supported the action, saying he was ‘“happy
to see (the FCC) come out near the center
of this debate.”” He said the action was a
victory for “faithful adherence to the rec-
ord,” “modest and prudent deregulation,”
“the collegial decision-making process™
and the public interest.

Duggan also referred to the built-in
review period for the rules, which he
said was put in place in deference to
Commissioner Barrett’s misgivings. If the
review indicates that Barrett was correct
about the effect of the new rules, Dug-
gan said he would push for corrective
action.

Chairman Sikes remarked that the new
rules were an appropriate response to ra-
dio’s declining share of the communications
industry. Continued restrictions on radio
would promote undue concentration in the
television, cable and newspaper industries,
Sikes maintained. He added his belief that
the Commission will be attentive to
minority interests.

Despite intense opposition, the FCC rul-
ing had its backers. Sen. Larry Pressler (R-
S.D.) commended Sikes’ leadership. “This
action should help revive radio’s competi-
tiveness,” he said.

NAB President and CEO Eddie Fritts,
in a prepared statement following the Com-
mission’s decision, said he was pleased
with the FCC decision.
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Game-Playing at the FCC

by Alex Zavistovich

WASHINGTON How mad do you have
to be to spout off at your boss and not care
how many people are around to hear you
doing it?

That’s what I asked myself at the FCC’s
open meeting on the new ownership limits.
Usually those meetings are a good place

Pilot
Tone

... Radio Ato Z

to catch up on your sleep, but this time
Commissioner Andrew Barrett had an ex-
change with Chairman Al Sikes that raised
some eyebrows.

Barrett maintained that the new rules wer-
en’t in the best interest of minorites, or any-
one else for that matter. Abstaining from the
vote, Barrett said he wasn’t given enough
time to examine all the facts on the issue, and
that he didn’t know the gist of the plan until
it had already been leaked to the press.

Then things got pretty wild. Sikes said
that he’d have Mass Media Bureau Chief
Roy Stewart find the dates the Commis-
sioners were provided with industry data
regarding ownership. Barrett blew up.

He told Sikes, “Don’t play those games
with me,” and, “Don’t mislead people
about what I'm suggesting.”” The flap was
over pretty quickly, but Barrett was quietly
fuming for a good part of the rest of the
meeting, and left the scene really quickly.

Barrett was suggesting that he was left out
of the decision-making process at a crucial
time. That charge has been raised before
since Sikes took over the FCC. Commis-
sioner Ervin Duggan has been an outspoken
critic of the rubber-stamp way in which FCC
actions have been made in the past.
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This time, though, the Commissioners felt
like they had process coming out of their
ears—everyone but Barrett. Maybe he was
left out at a critical time. Like I said, how
mad do you have to be to have a reaction like
his?

Still, I have to wonder about a statement
made by Commissioner Quello. He said,
“There undoubtedly will be spirited dis-
greements about the final choices we have
made, just as there were among all the
Commissioners who chose to participate
in the extensive internal debates in this
proceeding” (my emphasis).

Hey, read between the lines: If some Com-
missioners chose to participate, that means
some also chose not to. Quello’s spokesman
wouldn’t elaborate on the statement, but it
seems like Barrett’s alone on this one. It goes
to show, however, that things aren’t all that
rosy in the Sikes administration.

L8 & ¢

When it comes to digital audio storage,
it seems like everyone’s getting into the act.
And for good reason: Those digital hard-

show in San Francisco.

On the surface, this seems like an unusual
pairing of companies. [ mean, Continental
has built its reputation on one thing only—
transmitters. But then again, BE makes the
CORE 2000 and the AudioVAULT as well as
transmission products. And Harris-Allied is
distributing the Arrakis Digilink and selling
its own line of transmitters.

It’s kind of a one-stop shopping sales
concept: Outfitting a new automated sta-
tion? Great, you can pick up everything you
need right here—transmission gear, auto-
mation equipment, and a CD-quality
replacement for carts. Continental seems
to be gearing up for a focused assault on
some of its more diversified competitors.

* % %

The joint NAB/Denon super radio has
achieved a mythic status in the broadcast
industry since its prototype introduction
four years ago. Well, RW’s News Editor
John Gatski recently learned that the tuner,
which is to be displayed at the NAB show
next week, almost died before it ever got
out of the gate, thanks to a problem with
the semiconductor manufacturer supplying
chips for the radios.

Apparently, Allegro Semiconductors, for-
merly Sprague Semiconductors, and the only
producer of a very effective AM noise blank-

It goes to show, however, that things
aren’t all that rosy in the Sikes

administration.

disk based on-air record and replay devices
are among the hottest things going on in
the industry. It's bound to be the main
growth area of the "90s for broadcasters.

Anyway, I just got wind that Continen-
tal Electronics has entered into an agree-
ment with Register Data Systems (RDS) for
worldwide distribution rights of RDS’s dig-
ital products.

RDS makes a variety of digital products,
like hard disk systems that tie together con-
trol rooms and production rooms, as well
as automation control systems. The com-
pany’s newest product, the Digi-Corder,
was introduced at the NAB’s Radio "9l
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ing technology, had promised the NAB in late
1991 that it would make chips for the initial
2,000 unit order of the super tuner.

Allegro later said it could not produce the
noise blanking chips (and a high-quality FM
stereo decoder chip it also had promised to
deliver) in such a limited run. Without those
chips, there just wouldn't be anything all that
super about the super radio.

So the NAB started putting out fires. Ac-
cording to the association’s John Marino, the
NAB told Allegro that positive feedback
from people at the Vegas NAB show could
create more demand for the noise blanking
chips, increasing future sales. That seemed
to satisfy Allegro for the time being, and the
super radio plans are now back on track.

Let’s see if it turns up at the NAB show
next week.

* * *

With the frequent changes taking place
in broadcasting today, it's sometimes hard
to keep it all straight in your head. That’s
why I got a laugh from a comment made
by Ambassador Jan Baran, who led the
U.S. delegation at the World Administra-
tive Radio Conference (WARC).

A self-confessed novice in spectrum al-
location issues when he was appointed to
the WARC leadership, Baran had to be-
come an instant expert—or at least pretend
to be—to represent America’s interests at
the conference.

At a briefing following the delegation's
return, Bradley Holmes introduced Baran.
Holmes remarked on the fact that WARC
was held in Spain, 500 years after
Columbus set sail from that country to
find a passage to India. He suggested there
were similarities between Columbus’
expedition in 1492 and Baran's trip in the
other direction.

Without missing a beat, Baran said,
“Yes: We were both lost.”

That’s it for now. Tune in next time,

-
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Keep Out Big Brother

Dear RW.

I get calls from the NAB and they won-
der why I don't want to join. Dear God,
save us from these people.

No freeze. Granted, there are a lot of ra-
dio stations. We've got five on the air and two
CPs in Globe/Miami with only 20,000
people—plus we get Phoenix and Tucson sig-
nals. Somebody ain’t gonna make it, and it
could be me. But let’s have the marketplace
decide and keep *‘Big Brother™ out of it.

When the marketplace decides who sur-
vives, then the real radio people will win.
The people who invested in this business
because they thought it had better returns
than a pizza franchise will self-destruct.
They never had a “heart™ for this business,
and they won't be with us in the long run.

These non-broadcast-investors are the
same ilk as the multi-nationals who care not
what country or economy they destroy; they
only care about their bottom line. We know
the type, the big shots who get the big bo-
nuses while the companies post record losses
and lay off thousands of workers. It's this
mentality that is more than willing to trade
someone else’s freedom for the bottom line.

These wheeler-dealers are not going to
stay in our business. They are only looking
for a way to cut their losses so they can un-
load their properties, get their money out,

Correction: This information supplements
RW's NAB '92 Exhibitor Dircctory of
March 25:

RE America Inc. will be at the NAB
RBDS Technology booth in the Conven-
tion Center Grand Lobby. The company
will display the RE533 RDS encoder;
RE531 RDS encoder; RE331 RDS
decoder; RES30 RDS gencrator; d940
digital audio hcadphone interface;
RE8800 sound interface unit, and the
RE8720 tie-line audio codec. Contact:
John Casey, sales cngincer/broadcast
products, 31029 Center Ridge Rd,,
Westlake, Ohio 44145; phone: 216-871-
7617.

Also:

QEI Corp. will show its line of solid
state and singlc tube FM transmitters (10
W to 35 kW), as well as digital and
monitoring products in booth 4518. New
this year is a solid state liquid-cooled 10
kW FM transmitter. All QEI transmitters
have automatic power control, singie
phase power and a sparc parts kit. and are
remote control ready. Contact Jeff
Detweiler at 800-334-9154.
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and then go foul somebody else’s water.

When the government starts protecring us.
God help us. They will start controlling us.
Politicians. in return for the favor. will de-
mand free time. The various do-gooders who
have this, *the airwaves belong to the peo-
ple” concept (none of them have ever wor-
ried about making payroll) will demand this
program and that program—and we’ll wind
up back with those horrible program quotas
and composite logs.

We've got a mess of snot-nosed kids at
the NAB who don’t remember when you
couldn’t find music on the radio on a Sun-
day night because we were all dumping our
promised (required) public affairs program-
ming that night.

The people who never belonged in this
business are going to sell the rest of us down
the river, and once they get their money out,
they’ll leave us with a Commission with even
more bureaucrats living off our “user fees.”
Once they get their 40 pieces of silver. they’ll
skip town leaving the rest of us twisting on
a cross of regulation.

Grant me the right to fail as a free man
in an open marketplace rather than being
secure as a protected slave on a broadcast
plantation.

Bill Taylor, KQSS(FM)
Globe/Miami, Ariz.

Ownership
Rules May
Spur Growth

out of this one.

The FCC has made a good faith effort to re-
form the multiple ownership und duopoly policy
governing the radio industry. Unfortunately, for
its trouble. the Commission is getting it with
both barrels from Capitol Hill.

The FCC'’s decision to allow higher national
and in-market limits of ownership of AM and
FM stations gives broadcasters the benefit of a
I more accommodating market in which to operate. Congress should stay

Capitol Hill reacted with outrage to the Commission ruling, threaten-
ing to introduce legislation to invalidate the FCC'’s action. Once again.
Congress has trotted out the diversity issue as a shield behind which
to hide. The industry does not nced a dose of posturing from legisla-
tors, but genuine help from its regulators.

Allowing broadcasters to own more properties {particularly in the
same market) will allow them to benefit from the economies of scale,
and the inherent strength of a broader base of stations. It can only en-
hance the broadcast business, and as such, should take precedence over
the minimal public policy concerns involved.

Congress needs to be reminded that there are more than 10,000 ra-
dio stations operating in the U.S., and that there is little danger of a
loss of diversity or of the creation of radio monopalies. There are only
five groups at or near the current ownership limits, and two of those
are controlled by minorities (Bishop Willis and Ragan Henry).

Additionally, Congress needs to be reminded that radio is a local
medium. Even the largest and wealthiest group operators make pro-
gramming, public affairs and sales decisions based on local market
conditions—and the decisions are taken by their local managers.
Diversity in programming is dictated by local audiences.

As a nod to Commissioner Barrett’s concerns about minori-
ties and small operators losing out to bigger broadcasters with
deeper pockets, the FCC took the precautionary measure of
building a one-year review period into its ownership rule. Cor-
rective action to amend the recent regulation can be taken by
the Commission at that time if it is necessary.

Write your Congressman and fill him in with the facts. The
new rule is good policy.

—RW

GUEST EDITORIAL

DAT Legislation Will Restrict Taping Options

by Frank Beacham

NEW YORK A complex new picce of
consumer legislation now moving through
Congress may tax and restrict the editing
capability of new digital tape technology
designed for radio broadcasters.

The bill is called the Audio Home
Recording Act (S.1623/H.R.3204) and
reflects the well-publicized *“DAT Pact”
compromise between record companies,
music publishers and consumer clectronics
manufacturers, which is supposed to break
the logjam holding back consumer digital
recording technology.

But. the legislation has a broad sweep
which may cause broadcasters to: 1) pay
a consumer ‘‘royalty” tax on equipment
and blank tape. and 2) deal with copy pro-
tection circuitry that limits editing capabil-
ity in news gathering and production ap-
plications.

In a nutshell, the audio legislation pro-
hibits the music industry from suing elec-
tronics manufacturers over copyright infor-
mation in exchange for two key conces-
sions.

First. a system of royalty payments will
be levied on the importers and domestic
manufacturers of digital recording devices
and blank recording media. These pay-
ments. which go to music creators and the
copyright owners of recordings, would re-
sult in higher equipment and tape costs to
the consumer. (The tax is two percent of
the wholesale price for digital recorders
with an $8 ceiling, and three percent for
blank media.)

Second, the Serial Copy Management
System (SCMS) will be required in all con-
sumer digital recorders. SCMS will pro-

hibit recordists from making second gener-
ation digital tape copies. Direct digital-to-
digital copies can be made only from the
original recording. SCMS effectively res-
tricts the digital cediting of tapes.

So-called “professional” equipment is
supposedly exempt from the provisions of
the legislation. A problem for broadcasters,
business and educational recordists lies in
the distinction made in the bill between
“professional™ and ‘“‘consumer” equip-
ment. Equipment considered professional
will be marked with the lettcr P or have
the word “Professional”™ on the outside
packaging.

In order to determine whether or not a
machine is really designed for professional
or consumers, the bill lists several factors
including the type of error detection sys-
tem, input/output interfaces. sales litera-
ture, distribution channels and, curiously.
the occupation of the user and the applica-
tion to which the recorder is put.

But certainly the “pro’ features men-
tioned in the bill, such as read-after-write
code functions and professional connectors
are already appearing on some high-end
consumer model DAT decks. And many of
these criteria become meaningless when
one looks ahead to a new generation of sub-
miniature tape recorders which are not
much bigger than a “professional” XLR
connector.

A new Sony digital recording technology.
released on the Japanese market in Febru-
ary and scheduled for release later this year
in the U.S., is a clear illustration of how
the “‘sweep™ of this legislation will dam-
age broadcasters and other professional
recordists.

Sony’s new “Scoopman,” an ultra-

miniature seven-ounce broadcast-quality
stereo digital tape recorder (with postage
stamp-sized cassette) is designed for use by
radio news reporters. business and educa-
tion users. Sony's U.S. publicists said the
device is not intended for or being mar-
keted to the consumer market. However,
*Scoopman’ is equipped with SCMS copy
protection circuitry. Why? I'm told that the
reason is the company wants to keep within
the spirit of the pending legislation.

This raises some interesting questions.
Are the news broadcasters and businesses
who will use “*Scoopman™ tape recorders
*“consumers” or “professionals”™ under this
bill? How will a radio broadcaster digitally
edit a tape restricted by SCMS circuitry?
If a radio broadcaster is considered a
“professional,” does Sony have the right to
arbitrarily employ SCMS in a product
designed for protessionals?

Since Sony is both an equipment
manufacturer and record company, is it not
a conflict of interest to allow Sony alone
to decide which equipment will or will not
be subject to the provisions of the bill?

Broadcasters should start asking some
hard questions about this proposed legis-
lation before it is too late. The legislation,
sponsored in the Senate by Dennis DeCon-
cini (D-Ariz.) and in the House by Jack
Brooks (D-Tex.) and William Hughes (D-
N.1). is on the fast track to passage. If this
industry “‘compron:ise” is made into law,
radio stations could slip through the legis-
lative cracks and start paying a tax to the
music industry.

3

Frank Beacham is an independent writer,
producer, dircctor and frequent RW con-
tributor.



RAVE REVIEWS

on the AudioMetrics CD 10...
the Major Player in Compact Disc Machines

“It was a pleasure to get new equipment that, when first
removed from the box, works as it should the first time.

All in all we are very happy with our new CD 10s and will
be adding more in the near future.”

Bruce Harlan, Engineer, WDJQ/WPDN

Alliance, OH

“Our AudioMetrics CD 10 is in our production room.
Everyone has had good comments about it. Operation of
the unit has been easy for people to leamn. | like the
speed of cuing up different tracks. It's very handy in pro-
duction work. The search dial is fun to use, too. Overall, |
have found the CD 10 to be a very well-built product.”’
John Graham, Chief Engineer, WFCJ-FM
Dayton-Miamisburg, OH

““The jocks love 'em, they are easy to operate, and have
worked flawlessly. From a technical standpoint, | like the
features included in this unit. The selectable audio cue
level is a nice change, being able to select your digital in-
formation down to the frame is very nice, sonically, they
sound great! | wish this much thought would go into all
broadcast equipment. Keep up the good work!”’

Kevin Jenkins, Chief Engineer, KHEY

El Paso, TX

““We have just installed our AudioMetrics CD 10 cart
players in the studios, and | would like to commend you
on creating a very well designed device. The ergonomics
of the machine are well thought out and the jocks find the
players intuitive and easy to use. It's nice to see an

intelligently-designed product that meets the needs of the
broadcast industry.”’

Tohru Ohnuki, Engineer, KROQ
Burbank, CA

Harris Allied .
3712 National Road West
Richmond. IN 47375

Oct. 9. 1991

Dear Harris Allied:

These conversations 0ok place at our station after lCCCl\ﬂy installing an AudioMetrics CD 10

ing?
ENGR: How's the new CD player working’
DJ: Fine, No problem!

o o
ENGR: Has it muted. or ""Glitched”” on anything”
DJ: No, nothing.

9

ENGR: (Long Pause) .Are you SURE?

DJ: Yes!

I ¢ jocks
(Same conversation follows with two morc 3 )

i haven't had
: iously done the rick, we
: CD player has obvious
ENGR to MGR: The new

a glitch yet.

MGR: Well, that's great!

1 think we ne q d a secon C 4 n finall keep
a second onc. SO wce Cal

N d to buy this one. an Yy

ENGR think (4]

all our CDs in their cartridges.

MGR: Are you sure?

The new CD 10 b, AudioMetncs has rformed flawle: sly 1n our raty
1 Y pe SS1Y ope

5 ( with another uni
nfident in this type player duc to past experience
very o

i 1 was not
n. since the first day.
:). The CD 10 has managed to play

that even Ve forgiv onsumer uni! refused 10 cu€ Y| 1 also oo
CD: t € T TgIving cons 163 Ct P
S Y

aser head.
since the transport does not move, only the las

x for better life from this unit.

wi m A € SE ¢ you sure w use:! uite often in the near ure in conversa ons
t th h Are U Sul il be quie
th phra; S ? | d ft th fut \l
1 would 1magine b

about the CD 10!

When 1 tested the CD 10 in the sho sked for three CD: that would not n our © her un! They all
lay 1 ur other unit
CDs P!
P I as Yy Y
ayed without a single gll\Ch mn SO C! cd, hit, b
p| y ¢ a st the und! 1 then 1app ed. hit and finall DROPPED THE PLAIER from

> ing!
about 2% inches and it did not lose tracking:

GOOD WORK!

1217 S. Santa Fe Salina, Kansas 67401
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Chief Engineer
Satina FM. Inc.
KSKG-FM

(913) 825-4631

You don’t have to take our word for it. The best proof of performance and satisfaction come

straight from our AudioMetrics CD 10 users. Rely on Harris Allied to bring you the best in
broadcast technologies. Call on the industry leader: 800-622-0022
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Senate Examines AM Stereo Standard Bill

» continued from page |

may not financially be able to invest in AM
stereo, but “it wouldn’t hurt to pick a stan-
dard and see if anyone does anything difter-
ent.”

In Sikes’ testimony and subsequent
responses to questioning by Pressler. he
said that he would have supported such
legislation 10 years ago when the FCC
initiated a standards procedure then

declined to move forward with the proc-
ess.

Too late for a standard?

Sikes said choosing a standard now
would have no effect on the AM band that
has suffered through numerous stations
“going dark,” realizing little or no profit,
and experiencing declining audience share.

Technically, AM stereo would not solve

RDS Standard Must Include
AM as Well as FM, NAB Says

by John Gatski

WASHINGTON The NAB said it will
oppose any action to approve a national Ra-
dio Data Systems (RDS) standard unless
the standard includes AM broadcasting.

According to NAB spokesman John
Marino. the broadcasters association wants
RDS AM or some other AM data stream
service to be added to the nearly finished
standard before the April 12-16 NAB show.
The standard is scheduled to be voted on
by the full National Radio Systems Com-
mittee (NRSC).

If AM cannot be accommodated in an
RDS standard, “the standards process
would just fall apart and come to a stop.”
Marino said, noting that a large number
number of NAB members make up the
NRSC.

The surprise announcement came in
early March via a press release from the
NAB RDS Task Force, which said the
NAB supports an RDS technical stan-
dard “only if all broadcasting stations
(AM and FM) simultaneously and from
the outset can participate in the format
scanning (PTY) and alphanumeric dis-
play features.”

The members were disturbed, according
to Marino, when they realized that the
News/Talks format code was to be included

in the standard. Without AM RDS, the
code would be underutilized since much of
the programming on such formats occurs
on AM.

NRSC RDS Subcommittece Co-
Chairman Almon Clegg declined to
directly comment on the NAB's action, but
said, ‘I don’t know of any AM technology
that allows the PTY category search.”

Despite the NAB announcement. Elec-
tronics Industries Association spokesman
Gary Shapiro said the FM standard would
likley be approved because of the support
of NRSC members representing FMs.

RDS is a technology that was developed
in Europe and allows an equipped tuner to
reccive various data stream functions via
a digital subcarrier broadcast from an FM
station.

The NRSC’s RDS subcommittee has
worked on an RDS standard for more than
a year, patterning it mostly after the Euro-
pean FM specification. But as the U.S.
standard developed, according to industry
members involved in writing it, it was be-
lieved that research for AM RDS is further
behind, and its capabilities are not as ad-
vanced as the FM version. Thus, the
standards-developing subcommittee
decided to place a heavy emphasis on
FM—hoping to incorporate AM in the fu-
ture.

numerous technical problems such as in-
herent electrical interference susceptibility
and bandcrowding. Sikes said some have
described AM stereo as “‘static on two
channels.”

The FCC chairman did acknowledge ef-
forts are underway to curb inherent AM
technical problems, including the recently
approved AM improvements docket. Other
voluntary efforts have been carried out by
the NAB and EIA to get manufacturers to
build higher quality receivers known as
AMAX.

Pressler asked Sikes if choosing a AM
stereo standard would hurt the industry. ““In
my view. it would not hurt things, but I
don’t think it will help. either,” he said.

Sikes added. that C-QUAM already is
the “'de facto standard,” with nearly 600
stations using it and 26 manufacturers
producing C-QUAM radios. However, in-
dustry analysts have noted that stations
broadcasting AM stereo are far short of the
percentage of the AM stations total and that
there are far fewer receivers with AM ste-
reo than FM stereo.

Sikes said Motorola’s competitor, the
Kahn ISB system, is not widely utilized.

Chicken or the egg?

Pressler brought up a dilemma that AM
stereo has faced without a national stan-
dard: whether stations choosing stereo
would prompt an increase in receiver
manufacturers or vice versa.

Pressler and other supporters have
speculated that setting the standard would
eliminate that dilemma because manufac-
turers and stations would have a standard
to follow. It has been called the radio in-
dustry’s version of the *‘chicken or the egg”
theory.

Pressler also suggested to Sikes that
Japan’s recent adoption of C-QUAM AM
stereo may renew interest in producing AM
stereo radios because of Japan's consumer
audio production capacity.

ISB Inventor Leonard Kahn, an opponent
of the AM stereo bill, also testified on the
bill. He remains in litigation with General
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FAX: (215) 443-0394
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Motors regarding an alleged patent in-
fringement. GM uses Motorola C-QUAM
circuitry in its receivers.

Kahn filed suit in 1988 claiming that
GM’s use of Motorola C-QUAM AM ste-
reo violated patents on AM stereo technol-
ogy that his company had invented. On be-
half of GM, Motorola filed a counter suit
and asked for “summary judgment™ that
the case be dismissed because Kahn’s
claims were untrue.

According to Kahn, the courts have dis-
missed the summary judgment request and
the suit will go to a jury trial.

In his testimony, Kahn said Motorola and
GM’s AM sterco marketing efforts had
failed because the C-QUAM system is
**poor technology.”

Kahn warned that if his suit is success-
ful, the court *‘can be expected to issue an
injunction halting the manufacture of GM
AM stereo radios.”

WHEN YOU
WANT MORE
THAN JUST
AN ANTENNA

JAMPRO has been providing the
broadcasting industry with state-
of-the-art antennas for over
35 years, longer than any other
US antenna manufacturer. With
over 3000 antenna systems deliv-
ered, at JAMPRO you don't just
buy an antenna, you invest in
experience.

JAHD CP
Arrowhead
Screen Dipole

Complete line of FM & TV
broadcast antennas

RF components, Filters

& Combiners

Modern 7000 ft FULL SCALE
test range

Directional antennas and
pattern studies.

Call or fax us your
needs today.

(916) 383-1177
Fax (916) 383-1182

6340 Sky Creek Drive
Sacramento, CA 95828
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Noise Free Radio Has Broadcast Potential

by Paul Rebmann

LAKELAND, Fla. Since over-the-air
tests have demonstrated the potential for
narrowband FM systems, Noise free Ra-
dio (NfR) developer George Yazell hopes
to petition the FCC for a rulemaking to al-
low implementation of the new technology
by AM broadcasters.

In 1990, WQYK in Seffner (Tampa),
simultaneously broadcast regular AM and
narrowband FM signals, under a tem-
porary experimental authorization granted
by the FCC. Noise free Radio (NfR) was
described in a Feb. 7, 1990 RW article
and has been demonstrated at the NAB
and SBE national conventions.

Some industry analysts, however, are
skeptical about whether the technology
can work for broadcast. Even if NfR is
workable, it may be too late to benefit
AM, because digital audio broadcasting
technology may provide better audio qual-
ity for both AM and FM stations in the
near future.

Los Angeles Is Iinterested

NfR proponents are undeterred in their
confidence. “The experimental tests
proved that it is possible to transmit a
full 15 kHz audio bandwidth within the
confines of a 10 kHz AM channel with-
out exceeding the NRSC-2 mask,” said
Frank Berry, director of technical opera-

@A\_\_‘Etngll'

tions for WQYK AM-FM. who conducted
the on-air tests.

The Los Angeles Society of Broadcast
Engineers (SBE) chapter is considering
conducting its own NfR tests. Chairman
Sandra Woodruff said the chapter’'s AM
improvement committee is interested in
the system ‘“‘to find out the pluses and
minuses.”

Yazell said it is time for NfR to ad-
vance beyond the efforts of an individual
experimenter, and that ideally an organi-
zation such as the NAB would help plan
and guide the implementation of NfR.
But, he said, the NAB so far has ex-
pressed very little interest in the system.

John Marino, manager of technical
regulatory affairs for the NAB, said “the
concept was brought before the (NAB’s)
AM improvement committee,” but “due
to the fact that there was no test data
at that time, they could not go further
on it.”

He said that he would like to see the
results of any tests of NfR and that “the
AM improvement committee was open to
anything advantageous to AM.” Marino
added that it was his “‘understanding that
the proposal was for AM stations to dis-
continue amplitude modulation and use
NfR instead.”

Planning for the future

Towards that end, Yazell plans to or-
ganize a committee to define technical stan-
dards for the narrowband FM system. He
said he has tentative commitments from a
number of broadcast engineers and
representatives of equipment manufacturers

to serve on such a committee.

Yazell currently is appealing to AM sta-
tions to contribute monetarily to NfR to
cover the attorney fees for the filing and
other expenses including continued re-
search and development.

Yazell said his next step in laboratory
work is testing the addition of a stereo sub-

It is time for NfR to
advance beyond the
efforts of an individual
experimenter.

—George Yazell,
NfR Developer

carrier to the NfR signal. Measurements
from the WQYK tests indicate sufficient
bandwidth availability in the narrowband
FM signal to allow a method similar to that
used for FM stereo, according to Yazell.
The main difference, he explained, would
be that only the lower sideband of the ste-
reo subcarrier would be used.

Test are also planned to see if the tech-
nique can be used for adding digital infor-
mation to an AM station—either audio or
data, Yazell added.

When questioned on his impressions of
the WQYK tests, Berry said that it was
shown that “‘narrowband frequency modu-
lation allowed more information to be
broadcast in the same channel than with
AM." adding that this could result in bet-
ter audio fidelity.

Less interference susceptibility
Berry also said that the tests proved that
the same capture effect works with NfR as
continued on page 12 »

DigiStor n \'dij-e-stor 1: a digital message storage
system ideally suited for radio and TV station “‘informa-
tion lines,”’ e.g., concert information, ski report,
sports, etc., and will store up to 4 minutes of audio

for automatic playback via a regular telephone line
(The message is stored in digital memory with battery
back-up) 2: DigiStor can be programmed to play the
message only once, or continuously until the caller
hangs up; there is no re-cue time- the caller always
hears the message from the beginning 3: records from
a microphone or from tape deck or studio
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Call the broadcast experts at Harris Allied for more
definition on the DigiStor by Henry Engineering.
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We maintain a
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Audio Precision offers two different
standard-setting product lines.

The automated System One —
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* Graphic results on PC screen with hard copy to printers
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» Compact and affordable stereo test sets for applications
not requiring automation
* Both offer comprehensive capability & high performance in a
rugged package
* Portable One Plus adds sweeps, graphs and printer port

The System One and Portable One...two families of test sets designed
for different jobs, each with the quality and performance that you
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DENON
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KUSC Suffers Mexican FM
Co-Channel Interference

by Nancy Reist

LOS ANGELES OnJan. 27, 1992, Lyle
Henry, director of cngineering for
KUSC(FM) in Los Angeles, was faced
with a radio engineer’s nightmare—another
station interfering with his station’s 91.5
MHz signal.

“I walked into my office and what had
been KUSC the night before was them com-
ing out of the speakers,“ Henry recalled.

“Them™ refers to XHTIM, a Tijuana,
Mexico station which had been broadcasting
without authorization on 103.3 MHz from
August 1990 until the preceding weekend.

The irony of KUSC's problem is that it was
the result of the Mexican government and the
FCC trying to reduce interference to another
San Diego station. That station, KIQY-FM,
had earlier complained of second adjacent
channel interference, claiming that XHTIM’s
previous 103.3 MHz signal violated the short
spacing provisions of the 1972 U.S./Mexican
FM Broadcasting Agreement.

On behalf of XHTIM, the Mexican
government proposed several alternative
channels to reduce the interference. After
rejecting some of those proposals, the FCC
accepted a Mexican notification for a Class
B 91.5 MHz facility with a transmitter out-
side Tijuana, less than 1 kilometer beyond
the minimum distance for two Class B sta-
tions, mandated by the 1972 treaty.

Not notified by the FCC

According to KUSC’s attorney, Lawrence
Bernstein, the FCC did not inform KUSC
about the new Mexican allocation, despite
the fact that in July 1990, KUSC had filed
an application to upgrade and move its
transmitter.

Unfortunately, XHTIM’s recent move to
91.5 MHz led to co-channel interference
with KUSC, particularly during warm in-
version weather. Robert Gonsett, president
of Communications General Corporation
and technical consultant for KUSC said,

1990 CENSUS
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“As a general rule, the interference has
devastated KUSC'’s fringe listenership in
San Dicgo and has certainly impaired it in
parts of the greater Los Angeles area.”

KUSC station manager Wallace Smith
said listener response began immediately
after XHTIM switched frequencies. “We
began to get complaints before most of our
staff got in that day.”

KUSC is a Class B classical station, and
according to Smith, 60 percent of its budget
comes from listener contributions. He said

The FCC did not
inform KUSC about
the new Mexican
allocation.

some subscribers already have said they
will not renew their support because they
can’t hear the station.

Henry pointed out that the interference
also is bad for XHTIM, which has filed its
own complaint against KUSC. Henry drove
to Tijuana and visited the Mexican station
the day it began broadcasting on 91.5 MHz.

For a stretch of about 80 miles from the
border north he considered neither station
listenable. *“I think the owners of the sta-
tion are innocent victims of the allocation
process. They seemed genuinely startled
and nonplussed to discover all this inter-
ference on what was supposed to be a bet-
ter channel for them,” Henry said.

From a different site
Although Henry did not see the station’s
equipment, by using a field strength meter
he determined that XHTIM was not broad-
casting according to the specifications that
had been proposed to the FCC. The sta-
tion was operating at lower power from a
site in the Agua Caliente district of Tiju-
ana. He said the approved transmitter site
was “‘totally uscless,” because the station
would need a 1500 to 2000 foot tower just
to clear a hill between the site and Tijuana.
Oscar Rivera heads Tijuana’s office of
the Ministry of Communications and
Transportation. He acknowledged a dis-
crepancy between the location of XHTIM's
transmitter and the FCC approved site.
“The geographical coordinates sent to the
FCC are apparently not accurate,” he said.
Nevertheless, Rivera said the agreement
with the FCC gives XHTIM the right to
broadcast on the channel. He hopes to
solve the conflict amicably by reducing the
power rather than moving the transmitter.
KUSC is proposing a different solution.
The station hopes to persuade XHTIM to
continued on page 12 »
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KUSC Suffers Mexican FM Interference

» continued from page 10

shift its signal to 91.7 MHz where they
should experience less interference from
KUSC and from other Mexican stations.
Although he expected that KUSC would
still experience some adjacent channel in-
terference from XHTIM, “it’s certainly a
lot better than having them on top of us,”
Henry said.

KUSC also is filing a petition for
rulemaking with the FCC, complaining that
the station should have been notified about
an impending allocation that could impact
it so significantly.

“We really feel that we were sandbagged
in this procedure. We should not be put in
a situation where we have to go back after

—
Bt

70t

the fact and try to correct a problem that
we might have helped them resolve if they'd
come to us before they made the decision
and allowed Mexico to make the alloca-
tion,” Smith said.

Rule change requested

The petition for rule making calls upon
the FCC to “provide protection for ac-
ceptable applications filed with the FCC
from subsequent notifications or proposals
by foreign governments” which “adversely
affect the grantability of the previously
filed applications.” It also asks the FCC
to *“mandate public notice and comment
procedures for affected American licen-
sees, permittees or applicants before ac-
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ceptance by the FCC of any notification
or proposal by a foreign government.”

Attorney Bernstein said the proposed
rules could help other border stations
avoid similar problems by bringing the
negotiations into the public.

Roderick Porter, deputy chief of the
FCC’s Mass Media Bureau, said that

since allocation negotiations across the
Mexican border are governed by treaty,
the notification procedures differ from
those involving only domestic stations.

Porter said the FCC is investigating
the extent of the interference that KUSC
is experiencing and will take appropriate
actions after it makes the determination.
“Obviously, we're dealing with a sover-
eign nation, so we don’t have the power
to force them to comply with anything,”
he said.

Noise Free Radio Has Potential

> continued from page 8

with FM broadcast, resulting in much less
skywave interference as well as less adja-
cent and co-channel interference.

NfR adds FM to the carrier, simultane-
ously transmitting both AM and FM. Ex-
isting AM radios do not detect the FM and
continue to perform as usual with the AM
signal, according to Yazell.

The narrowband frequency modulation
used by NfR deviates the transmitter car-
rier by a maximum of 1 kHz. This signal
can be created by using a standard FM ex-
citer modulated by 50 Hz to 15 kHz audio
to a deviation of +100 kHz.

Dividing the resulting frequency modu-
lated RF by 100 not only reduces the fre-
quency of the carrier, but the frequency
deviation also is reduced by a factor of 100.
The resulting frequency modulated signal
with up to | kHz deviation is injected into
the transmitter the same way an AM ste-
reo carrier is.

The receiver uses a standard AM front
end. The IF signal (450-455 kHz) is

clipped to remove the AM component and
multiplies 75 times, restoring the frequency
modulated signal to 75 kHz deviation as
well as increasing the signal in frequency.
This is mixed with a local oscillator to cre-
ate an IF signal of 10.7 MHz. The rest of
the circuit is a standard FM receiver
demodulator.

Some radio engineers remain skeptical
and quote modulation theory to argue that
a narrowband frequency modulation will
not work at AM frequencies or will not im-
prove AM broadcasting. One engineer who
did not wish to be named added that AM
was one of the simplest and best methods
of broadcasting, and that *“just because it’s
FM, it'’s not magic.”

One problem that Berry pointed out in
the test results was that negative amplitude
modulation must be limited to some point
below 100 percent to maintain a carrier for
the FM receiver to lock onto, although ac-
curate FM demodulation was obtained with
as much as 98 percent negative peaks with
a strong signal exceeding 20 mV/m.
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ECLECTIC ENGINEER

Protect Your Radio Station’s Recorded Assets

by Barry Mishkind

TUCSON, Ariz. It was about 1 a.m.
when the disc jockey paid a final visit to the
empty station. His resignation letter was
written. His car was packed.

The DJ emptied his desk drawer and
headed out the door. But, just before leaving,
he went into the air studio. Waving the bulk
eraser up and down, the soon to be ex-DJ de-
stroyed every spot he had cut, plus a few
others. “The station won’t have the use of my
voice anymore.”

In this case, the DJ was right. The staff had
recorded all the spots directly onto carts, with
no backup. Worse yet, all the agency masters
were gone too, used by the staff for audition

tapes.

Archives or garbage?

It’s not just the spot library at risk. Many
stations have jingles and other production
tapes that are irreplaceable. Loss of these
materials could present a real problem in
recovering from an incident such as the one
I described.

Add to that the recently discovered deteri-
oration of some Ampex 406 and other tapes
that threaten the archives of many stations.

Me? I've always been the nervous sort.
Protecting air material is second nature. In
the production room, I've always kept mas-
ter tapes, stored tails out, to reduce the effects
of magnetic bleeding. Agency tapes are
labelled and stored carefully.

Since even the best maintained cart ma-
chines can end up eating a cart, I like to dupli-
cate all critical control room carts, so a re-
placement is instantly available. This might be
an ID or a spot that is difficult to make good.

Then, too, I also worry about DJs stack-
ing carts upside down, on top of speakers, or
using them as frisbees when they mess up a
segue. It's amazing how carelessly such im-
portant parts of our livelihood are handled in
many places.

For that reason, many stations are taking
steps to educate their staff on how best to han-
dle carts and tapes, as well as the proper way
to care for older materials. Of course, we
don’t want to forget the vinyl and CDs that
make up a large part of the broadcast day.

For years, program directors and engineers
have tried to keep the air staff from using
records as plates for sandwiches and pizza.
And nearly everyone who spent time on-the-

air in the *70s can tell at least one story of how
they got stung with an encrusted record skip-
ping or jumping during PM drive.

Hands-off approach

Today, some of the most popular CD
players in the industry have literally taken the
CD right out of the DJs hands. Both Denon
and Audiometrics CD players use plastic
holders to ensure that the DJ never touches
the CD.

Yet, the studio is littered with one of the
biggest engineering problems in the modern
station: tape cartridges. Looking at the tape
path, and the efforts made to try to stabilize
it for stereo, one might begin to wonder how
tape carts ever work in the first place.

Most manufacturers will tell you that the
single biggest contributor to early cart failure
is stacking them upside down. This causes
the tape pack to shift and/or slip on itself.

Often, DJs tend to flip carts upside-down
to identify those played on the air, or when
pulling the next group of spots to air (they
stack them upside-down and then turn them
over). This gives the tape the opportunity to
slip and eventually jam the cart.

At one station, teaching the DJs to pull up-
coming carts in reverse order (last first)
reduced cart failures to almost zero. This has
proved true with all the various cart bodies
you are likely to have in the station.

Oh, yes: For those truly frustrating mo-
ments, we offered the staff some sponge fly-
ing discs and whiffle balls. That kept the rest
of the cart stock from damage!

Production room practices

Often production directors maintain the
spot library. Protecting the agency masters as
well as the production room masters is as es-
sential a part of their job as the program
director protecting the music library.

Nevertheless, after 20 or 30 years, some
of the tapes that contain rare music, vintage
air checks, jingle libraries or other station
goodies have deteriorated.

As mentioned above, Ampex 406 tape has
been known to break down, destroying the
emulsion and clogging tape heads. On the
other hand, many of you have aged acetate
masters, using that the old standby, 111. In
many cases, this tape has become so brittle
that reproducers with excessive tension can
break 111 into thousands of pieces.

The manufacturers’ advice is to periodically
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check the integrity of your tape archives. For
problems with 406 and similar tapes with
binder problems, a process of careful “bak-
ing” can restore the tape long enough to trans-
fer. For others, like 111, careful dubbing can
preserve your station’s history.

While it may take some work to keep your
libraries in good shape, you have it easy: The
record companies have thousands of miles of
tape to transfer!

Barry Mishkind, aka RW ’s *‘Eclectic En-
gineer,”’ is a consultant in Tucson. He can
be reached at 602-296-3797, MCI Mail #325-
9883, or ‘‘barry@coyote.datalog.com’’ on
Internet.
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Hard Times Can Make You a Hero

by John 'Q’’ Shepler

ROCKFORD, Ill. Times are tough.
You already know that. But, do you real-
ize that this is the perfect time to rise above
the crowd, solidify your position, and be
the station hero?

How can that be? Euasy. No competi-
tion. Everyone else is depressed into wor-
rying, complaining, and general inaction.

No. I don’t have any quick fixes.
I have discovered that there is oppor-
tunity in every recession. It's hiding
just under the surface.

——
This is
no

ime to
overpay.

LLZCART 200(

S-DAT 70

Just call us.
1-800-523-2133

RQAQDIO SYSTEMS inc.
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These opportunities are not available
to everyone. The people who benefit from
troubled situations are those who refuse
to be paralyzed by fear. Most importantly.
they take positive action before disaster
strikes them, too.

Protect yourself

The ideas that I'm going to present
in this column require some savvy and
some effort on your part. Even so, the
rewards can be considerable.

Everyone is worried about losing his
job. Yes. jobs will continue to be lost.
The idea is to make sure it isn’t you
or your job that goes. The way you do
this is by becoming so valuable that they’ll
find someone or something else to cut
instead.

True. there’s often a surplus of so-so
performers in any field. You need to be
seen as someone who's above average—
even superior. That way, when the ship
starts to sink you'll be way up in the
Crow’s nest.

Is that safe? You bet. Seldom does any
operation sink completely. Chances are
that if you're valuable enough. you’ll sur-
vive nearly all employment crises. You
may even find yourself rising in the cor-
poration.

Beyond the call of duty

Now, how do you perform this trans-
formation from good solid performer to
super performer? Here are some methods
that might do the trick:
® Cut costs. I've yet to see a business
that didn't love to cut costs. Today. cash
flow is so critical that it's either cut the
costs or lose the business.

The easiest way to cut costs is to
cut expenditures. Stop spending money.
or at least slow down. Review each
and every item you're getting ready
10 buy. Is that item critical for staying
on the air, performing a sponsor-paid
activity, or necessary for general up-

AMNAB 92
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keep of the plant and welfare of the
staff?

To be recognized as a cost cutting hero,
you need some way to be measured. Work
to a budget. Your references are what
was spent last month. last year, and over
the last five years. Keep track of what
you are spending and make a report
every month. If you can draw a chart
with the trend headed downward, so much
the better.
® Cur waste. As part of bird-dogging
those expenditures. check up on how
each item is used. Are batteries being
used capriciously when line power is
available? Are cables and flashlights get-
ting lost at remotes? Is the equipment
being damaged through neglect or mis-
understanding?

Every dollar of waste prevented is

a dollar not spent. What’s more, it's
free. Nobody has to do without. they
just need to take more care with what
they have.
* Fix instead of buy. The easy thing to
do is buy a dozen new cart machines.
The tough thing to do is refurbish the
old ones in the shop.

The hero makes a plan showing how
much it costs to completely upgrade an
existing machine versus buying a new
one. It's possible that new heads and
pinch rollers plus a thorough cleaning
and alignment could get you by another
year. By then. you’ll be out of the crisis
and ready to buy those new machines.
® Muke instead of buy. 1 worked at a
little FM station that had zero funds for
new equipment. I mean zero. What we
did have was a hotdog staft that wanted
to sound great. So, we made a reverb
from a junked organ. built a mic proces-
sor in a cake pan. added various jacks
and switches to expand the board, tinkered
with the time constants of the process-
ing. and built furniture tfrom doors and
shelves. Oh, I almost forgot to mention
ducting the transmitter heat into the front

A SEE THE FUTURE A

office to cut the gas bill.

Cleverness and sweat equity can often
be substituted for hard cash. It takes a
do-it-yourself attitude and some petty cash
tfor materials. Smarts can get you safely
through the dangerous times.
® Get better deals. Sometimes the
make/buy analysis says buy. Start deal-
ing. Don’t just go for the catalog price.
Try to cut a deal where you get both
a discount and some service thrown in.

You may be able to spread a major
purchase over several years. Lock in a
big discount now and pay as the units
trickle in. Equipment manufacturers and
distributors are also having tough times
and are open to creative ideas to move
that stock.

How about used gear? Check with your
distributor for recent trade-ins that are
ready to use. Also check the ads in the
back of RW for station-to-station deals.
* Generate more income. Come up with
a new program that helps sponsors move
merchandise and everybody collects.
Sometimes it’s just a matter of being ob-
servant and suggesting a special remote
broadcast or clever production. Other
times you may have to upgrade the facili-
ties to do the show.

Hint: Spending money to make more
money is a way to get that new equip-
ment for “free.”

ldeas everywhere

Are you starting to get ideas. too? Once
you start looking for available opportuni-
ties instead of lamenting the sorry state
of the status quo. bright ideas seem to
come from everywhere.

Right now would be an excellent time
to find one or two measures you can
implement quickly. Don'’t forget to let peo-
ple know what you're up to so they can
appreciate the results.

Next month, I'll pass on some more of
my favorites. I'd also be interested in shar-
ing what nuggets you've discovered. Please
send them to me via RW. Let’s all find
ways to be heroes in these tough times.

John Shepler is an engineering manager
and longtime RW columnist. Write him
care of RW.
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Unearthing Transmission Line Problems

by W.C. Alexander

DALLAS Over the last few weeks, I
have had a number of engineers call me
with transmission line troubles, wanting
advice on fixing their problems. The sub-
ject seems to be hot right now and it
struck me that maybe a brief refresher
is in order.

Befcre we go on, let me point out that
all these problem transmission lines were
in AM stations, and in only one case
was the trouble with a power-carrying
cable; the remainder were with sampling
lines.

The phone rings. It is the transmitter
operator at the station, and he/she says
that the tower readings are “‘funny.”
Describe the problem, you say. He
does, and you determine that the phases
aren’t really off, but one of the ratios
sure is.

Ratio problems

When you get to the transmitter site,
you find that the one ratio is indeed
whacko. You switch the sampling line
inputs to the antenna monitor to be sure
that there isn’t a problem with the one
tower’s input board in the monitor itself.
No dice—moving the tower with the faulty
reading to the reference tower channel
verifies that the sample itself is low in
amplitude. What now?

The first thing to do is to take a look
at the common point impedance and cur-
rent. If you have a built-in common point
bridge, great. Just read the resistance and
reactance dials and compare the readings
with the licensed values.

If they—along with the common point
current—are normal, then the trouble is
probably in the sampling system and not
in the DA itself. If you don’t have a CPB
built-in, get out the operating impedance
bridge or use the reflectometer in the
transmitter.

As a rule, a substantial change in the
directional antenna parameters will cause
a substantial change in the driving point
impedances and thus the common point
impedance. This may not be true in ev-
ery single case, particularly in cases
where an antenna element’s driving point
impedance is very low. As a rule of
thumb, however, it works pretty well.

Now that we suspect the sampling sys-
tem, the next step is obvious. You put
on your waders and march through the
soggy ground to the tower (after turning
off the transmitter, of course, so as not
to become exposed to excessive E- or
H-fields).

Where to pick up

The logical place to start is with the
pick-up device itself, whether it’s a sam-
pling loop mounted on the tower or a
torroidal pickup in the antenna tuning
unit. Unscrew the sampling line connec-
tion and check for corrosion, water, or
other foreign matter. If the connection
is clean, reattach the line and check all
the other connections, such as ground
straps and hardware. If nothing is found
wrong, what else is there to do?

The next step most engineers would
take is to make some DC resistance meas-
ureinents on the sample line. With one
end of the line open, your super-duper
microprocessor-controlled 248-function

multimeter at the other end shows ... an
open.

With the other end of the line shorted,
it shows a few ohms. You compare this
to the DC resistance measurements on
one of the other sample lines and you
find the results much the same. What
could be wrong with this line?

If at this point, you've run out of ideas,
don’t call up the equipment rental yard
and order up a trencher. Don’t replace
the whole line just yet—although that
would certainly fix the problem if the
trouble is, in fact, with the sample line.

i"—i:_ (L IT TING ELHE

It’s true that all the facts point in this
direction, but how can we know for cer-
tain? Get on the horn and beg, borrow,
or rent a time domain reflectometer
(TDR).

Time domain reflectometer

A TDR is a device which is used to
hunt for cable faults by sending a pulse
of energy down a line and detecting its
reflected return with a tunnel diode. If
the velocity factor of the line is known,
the location of the fault also can be de-
termined. With the TDR in hand, follow

;
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the manufacturer’s instructions and check
the line.

You find an anomaly 366 feet down
the line. Up to that point, the return is
a straight line, but at that point. the line
shows a low impedance. You have, no
doubt, found the problem, but don’t go
measuring off 366 feet in the mud look-
ing for a place to dig. First find out
if the line with the problem has any ex-
cess that is coiled and buried.

Sample lines normally all have to be
the same length to give accurate phase

continued on page 16 »
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A Refresher Course in
Transmission Line Fixes

> continued from page 15
indications. For that reason, the sample
lines to the closer towers are cut to the
same length as those to the farthest tower
and the excess is usually coiled up and
buried to keep it in the same environ-
mental conditions as the rest of the
line.

The excess can be buried in a variety
of places. Ask the consulting engineer
that oversaw the construction of the site,
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or the chief engineer that was at the sta-
tion then.

Usually the excess will be on one end or
the other, and it is more common to have
all the excess lengths in one spot, near the
transmitter building. If this is the case, take
the TDR to the tower and get the distance
from the tower end of the sampling line to
the anomaly.

Now get out the tape measure—if the ex-
cess is at the tower end, measure from the
antenna monitor end. If the line is the one
from the farthest tower, then all other things
being equal, it is probably best to measure
from the tower end.

Hacksaw the line

Now comes the hard part. You dig and
dig and are covered with mud. You are an-
gry, cold, and although you have unearthed
the line in question, you can't see anything
wrong with it. What now?

Cut it. That’s right, take a hacksaw and
cut it. With the line now open, take the
TDR back to the tower or antenna moni-
tor end and check the line again. If you see
the open you just created on the TDR but
no anomaly, go to the other end and check
the line again. Find the distance between
the cut you made and the anomaly, go back
to your hole, and measure off that distance
along the line toward the anomaly.

Add another foot or so and make another
cut. Check the TDR again, and you should
see an open from each end with no
anomaly. That is now the piece of cable you
hold in your hand.

The rest is easy. Call up a distributor and
order a length of the exact same type of
line, along with two splice kits. Splice in
the same length of line that you took out
and carefully waterproof the splices. Allow
all the dope to dry, and run another TDR
and open/short circuit test before burying
the whole mess.

The line is fixed and you hook everything
back up. Everything is back to normal; you
can go home and clean up.

There is still that piece of sample line
lying over on the workbench. What is
wrong with it? Find out: Skin the jacket
off and look for a break, crack, or pin-
hole in the outer conductor. You’ll find
it. Then, cut the outer conductor away
with some aviation snips. I'll bet the die-
lectric is saturated.

Of course, there are other things besides
water that cause trouble in underground ca-
bles. T have seen rocks that were pushed
up from below by water or seismic activity
press kinks into lines. Strange things hap-
pen, to coin a phrase.

This little instance could just as easily
have been a transmission line feeding one
of the towers. The troubleshooting and fix
would have been about the same, but the
initial indications would probably have
been different.

The result is that, unless the whole line
was soaked because of a jacket break at a
high point along its length, the total repair
cost will be the TDR rental, repair parts,
and (of course) your time—a fraction of the
cost of replacing the whole line.

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

Interfacing Consumer and Broadcast Gear

by Jim Somich

BROADVIEW, Ohlo To expand on
the idea of interfacing consumer gear to
broadcast systems, this month’s column
will tackle opamp building blocks, they are
inexpensive, easy to design with and com-
monly available.

It is also possible to purchase *‘packaged
circuits” that can make interfacing even
easier. A packaged circuit contains one or
more opamps and the resistors necessary
to realize the circuit topology. This integra-
tion makes for tighter tolerances and higher
performance.

Figure 1 is an application of the

Figure 1.
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8-Pin Plastic DIP (P-Suffix)
SSM-2142 Balanced Line Driver

018V
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PMI SSM-2142 balanced line driver
package. The schematic is shown in Fig-
ure 2. The 2142 is an economical, high-
performance choice to balance the out-

puts of prosumer devices.

It is capable of driving 10 V RMS into a 600
ohm load. The outputs are short circuit pro-
tected and the chip has a low gain error and
very high slew rate of 15 Vus. It operates on
abipolar 18 volts. The 2142 is a packaged al-
ternative to the line driver described last
month.

The primary purpose for building a piece
of gear with a balanced input is to reduce

I Flg ure 2. —
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—__1 % : :mum
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SSM-2142 Schematic

noise. A good balanced input has a common-
mode rejection of at least 80 dB, and some-
times as high as 100 dB, depending on the de-
vice used and component tolerances.

Balancing act

A consumer cassette machine will have
unbalanced inputs and outputs, and even if
you can keep the input leads very short and
well-shielded, the unbalanced input will
ground one side of any balanced circuit to
which it is connected.

This can result in all kinds of nastiness, es-

"Simplicity is the highest form of science."

CCA Transmitters

P.O. Box 426

Fairburn, GA 30213
(404)964-3530 FAX (404)964-2222

-Albert Einstein
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pecially hum and buzzes. For this reason, it
is important to balance the input as well as
the output of any consumer equipment you
integrate into your station.

An opamp, by its very nature, is a balanced
input device. There is a plus and minus in-
put terminal and the output is the difference
between these two inputs.

While this simple approach will work as
a balanced input, it has one major drawback.
The input impedance is different for the posi-
tive and negative inputs to the opamp. Never-
theless, when this approach is used in a pack-
aged chip, with a high performance opamp
and ultra-precision resistors, the perfor-
mance can be quite good.

Figure 3 is the schematic of the PMI SSM-
2141 single opamp balanced line receiver.

The diagram reveals why the single opamp
approach to input balancing is not truly sym-
metrical. In the circuit shown the negative in-
put has about a 25K ohm input impedance,
and the positive about SOK ohm.

Because of the asymmetrical nature of this

Figure 3.

ol
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SSM-2141 Balanced Line Receiver

topology, common mode rejection will be on
the low side at high frequencies—probably
about 65-70 dB at 20 kHz. The SSM-241 uses
precise resistor matching and an opamp with

continued on page 24 »

THE
RUGGEDNESS
- OF OUR CD PLAYERS
ISN'TA
RETROFIT.

From the get-go, we designed our Industrial
Strength CD players to stand up to the kind of heavy-
duty use that typical consumer CD players can't handle.
That's why every TASCAM CD player is rack-
mountable. And why both the CD-301 and CD-401
| feature balanced XLR and unbalanced RCA outputs

for added flexibility.

The economy-minded CD-301 ($549* including
hardwired remote) offers the high reliability required for
heavy-use applications, plus precision playback capa-
bility. The CD-301 also features a single-play function

l to automatically stop playback at the end of a song,

| allowing DJs to concentrate on voice-overs or to make
aclean start for the next track. And a link function
to permit hookup of multiple CD-301s for automatic

back-and-forth sequential play.
The high-performance CD-401

($799*) incorporates TASCAM's

award-winning ZD circuit to elimi-

nate low level distortion and

ensure sound quality that meets
the most demanding standards.

The CD-401's fader-start feature allows play to start
automatically on fade-in and stop at the completion of
a fade-out. The CD-401 is available with optional hard-

wired or wireless remote.

For more information, call or write TASCAM, the

company whose Industrial Strength product line also
includes cassette decks and mixers.

TASCAM

©1991 TEAC America, Inc., 7733 Telegraph Road, Montebello, CA 90640. 213/726-0303. *Suggested retail price.
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The Finer Points of Concert Broadcasts

by Bruce Bartlett
with Jenny Bartlett

ELKHART, Ind. Broadcasting a live
concert is an exciting challenge. You
must handle two tasks. First, you must
mic, mix and amplify the sound of
the musicians playing to listeners in
an auditorium. Second, you must broad-
cast that sound clearly to your station’s
listeners.

Non-commercial WVPE(FM) in Elk-
hart. Indiana, routinely broadcasts its live

jazz concert series. CE Chuck Pitts
described how it’s done (see Figure 1).

The station hires an outside sound
company, Audio Services, to mic and
mix the musicians. (I'll refer to the
mixer they use as ‘“‘the remote mixer.”)
Monitoring is done in a control room
isolated from the auditorium. The stereo
program feed from the remote mixer goes
to the studio's master control console,
where it is switched on the air at the
proper time.

The station’s program signal returns

=

"
—
BEn

pot®

Comtech 3.8
Fixed or Portable Downlink

Comtech OFFSAT 5.5
Fixed or Portable Uplink

You

Can’t Touch
Our
Performance...

Comtech 3.0
Fixed Downlink

...Just Ask The Competition.

Call the Satellite Experts at Harris Allied.

o HARRIS
ALLIED==

SATELLITE EQUIPMENT

T 9 E'

217 -
2120000
Fax (317) 962-8961 » In Canada (800) 268-6817

© 1992 Harris Allied
’Call me, I'm interested.’’ Cirde (57)

““Sond me literature.’’ Cirde (119)

to the remote mixer’s audition channels.
From there it goes to the house sound-
reinforcement system. The audience in
the auditorium hears the broadcast mix
through the house speakers.

Before the concert, the audience
members hear announcements and music
played by the station. During the con-
cert, they hear the reinforced jazz
group. The audience members feel they

ing the two mixers, the shield is dis-
connected from pin l—ground—at one
end of the cable (the input end). This
breaks any ground loops. The shield still
drains hum fields to ground through its
single ground connection at the mixer
output connector.

Fortunately for WVPE(FM), the au-
ditorium and station are in the same
building, so the engineer can use audio

Thus, a good house mix does not
guarantee a good broadcast mix. Sometimes
it’'s better to create an independent
broadcast mix by using a separate mixer.

are taking part in a live broadcast,
not just an isolated concert.

The auditorium announcer listens to the
station’s signal over the P.A. speakers.
When the station announcer says, “Let’s
go to our concert,” the studio engineer
brings up the remote feed, and the au-
ditorium announcer says ‘“Welcome to our
live concert series.” After a few com-
ments, the music begins.

And it sounds great on the air. There’s
no hum, in spite of the connections
between two separately grounded mixers.
That’s because in each cable connect-

cables to connect the two mixers. If
the remote were in a separate building,
you'd use a telephone line for the audio
link, with an audio coupler on each
end.

The system described so far uses one
mixer at the remote site to handle both
the P.A. and broadcast mixes. The two
mixes are the same.

Another way to broadcast a concert
is to set up two different mixes—one
for the P.A. and one for the broadcast.
In what instance might you need two

continued on page 23 »

® State Of The Art Design
® Total Accuracy

The HPX PRO High Performance Headphone Amplifier

® Instrumentation XLR balanced inputs
® Exclusive Soundstage Network
® Pro locking headphone jack
Ideal for critical monitoring, QC, processing setup and maintenance.

For complete package call 800-334-3925
or circle reader service number
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It’s louder and cleaner This is the most incredible
than the 8100A. ' audio processor | have
Bill Ruck, Engineering Manager, ever heurd!!
KFOG, San Francisco. Ronald Sweatte, Engineering Manager,

KUBE, Seattle.

Looks like you did Sounds so good
that the jocks

matli:naeg,u::ilv:llt‘: ' ; O PIT I M O D F M thought they were

manval is great! monitoring program.

Georze Bisso, Director of Chip Morgan,
Engineering, KMPS, Seattle. Chip Morgan Broadcast Engineering.

* There are 8200 units in . .
“ During evaluation, we had
' WQHT, New York and KPWR, y Vuring evalvarion,
_ it sounding like we
Los Angeles. Both have . .
ded tati o b wanted in 10-12 minutes.
éxceedea our expe‘ ations. v Jeff Gulick, Chief Engineer,
Terry Grieger, Vice President of Engineering, WNCI. Columbus, Ohio.

Emmis Broadcasting.

Stations around the country are taking advantage of the power, potential and
profitability of the OPTIMOD-FM 8200. Don't be the last in your market.
Call your dealer now to hear the power of OPTIMOD—in pure digital.

A Division of AKG Acoustics, inc.

© 1992 AKG Acoustics, Inc.
Orban and Optimod are registered trademarks of AKG Acoustics, Inc. 1525 Alvarado Street, San Leandro, CA 94577 USA
AKG 15 a registered trademark of Akustische u. Kino-Gerate Ges.m.b.H, Austria. Tel: (1) 510/351-3500 Fax: (1) 510/351-0500
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BUDIGILINK I

...a revolution in radio studio technology .....

THE DIGITAL AUDIO ADVANTAGE...

Introduced in April of last year, Digilink is a digital audio workstation that saves your station
money. There is no more routine maintenance, it has a 15 year average life, and you have total
automation capability for nights... weekends... or whenever you need it. It comes complete in a

5 1/4" high, rack mounted cabinet that converts ordinary analog audio to CD quality digital audio
which is stored on a computer hard drive. It does this just like you would store a business letter on
your home computer. Digilink can then call up and play any digital audio file in milliseconds off its
internal hard drive. Basically, you can think of Digilink as a huge multideck cart machine or cart
carousel where you can line up and play thousands of carts or audio cuts sequentially. A single
Digilink can therefore replace all of your cart machines in production, On Air, or in automation.

Digilink is a perfect cart or reel machine replacement...

Digilink is the perfect replacement for magnetic tape based cart or reel machines. With Digilink,
you can replace your cart machines with CD quality digital audio that requires no calibration, no
maintenance, and the media has a 15 year average life. You can replace your reel to reel
machines, razor blades, and tape with fast, nondestructive, CD quality, on screen waveform
editing. You can cue virtually instantaneously. Digilink even costs less than comparable analog
cart or reel machines. Digilink is the perfect audio record and play system for professional radio
broadcast applications.

Digilink performs ALL types of automation...

With Digilink you can operate fully live or mix various automation types into your daily
programming. You can store all of your audio on hard disk at an incredible price or you can use
hard disk for only commercial material recording. Digilink has an internal audio switcher with
machine logic control. Digilink therefore supports satellite automation, reel and DAT tape
automation, CD automation, and full hard disk automation all out of one compact box. Because
Digilink is a computer, you can print out a log of what you have scheduled to play or print out a
log of what really did play. With Digilink, you can be live on the air with full CD quality audio or
program the system and walk away forever. Digilink even interfaces with all major traffic and
billing systems through a Digilink import-export routine.

Digilink is engineered and manufactured by Arrakis...

Digilink is not simply a hardware package assembled from parts built by other computer
manufacturers and run under our software. Arrakis is the only manufacturer to build nearly all
parts of the digital system in-house. We build our own Arrakis DSP board, SCSI board, I-O board,
switcher board, cabinet, and cabling. Because Arrakis builds the system and doesn't simply mark
up someone elses hardware, Arrakis can offer you Digilink with broadcast features and
performance unmatched by anyone and at a truly remarkable price !!!

2619 Mid‘point Drive, Fort Collins, CO. 80525
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whether you lease for

under $300 a month or  under $f1 CQPLE,TEQQOM
buy, with Digilink you e
can literally make

money by ...

reducing maintenance,
ereducing staff demands,
improving On Air sound,

‘improving Production,
and improving all areas of your
station performance !!!

'F—EM SPECIFICATIONS all tests performed at 1:1 compression
[(J Simultaneous record- play !!! Digital Signal Processing System (DSP)
[ Uncompressed CD quality audio Sampling System- 16 bit linear PCM, 2 channels
] 5 5 i ampling Rates- 44.1,32, z, fixed filter on routing switcher
or mix 2:1 or 4:1 compression camplingiRates: 441,32, 22kki2y fx el ing switch
' ) Compression- 0,2,4...adaptive differential PCM
[ Use keyboard, mouse, trackball, Controller -
or even a touchscreen Floppy Disk- 3 1/2" 1.44M capacity, System Hard Disk- 40MB
- Digital Waveform Editing Printer Support- IBM compatible, parallel port
; . Audio Performance- Digital Record playback
[ Mix mono and stereo files THD- .008%, Dynamic Range >85dB,

Freq Response (+)( ).5dB 10Hz-15kHz

. . ical
(3 Live Cart Machine replacement Dimensions- 19" Rack mounted- 19"W x 5 1/4" (3RU)H x 16"D

[ Reel to Reel machine replacement Weight- 60Ib's, Power- 110/220VAC, 50/60Hz, 100W
[(J Satellite Automation ! ing Swi
[ Tape Based Automation

(3 CD Automation

[(J Hard Disk Based Automation
[ Traffic and Billing Interface

[ supports digital networks by ARRAKIS SYSTEMS inC.
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THD- .005% typ, S/N < 100dB below +4dBm
Dynamic Range- >120dB,
Freq. Response- (+)(-).1dB 20Hz-20kHz
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Digital DJ™

SMN - JSA - UNISTAR - Moody - Etc
Digital DJ replaces all your old audio Cart sources with
high quality digrza/audio from a computer hard disk
Complete Satellite Systems From $198.00 / Mo

Multi-day Satellite programming is a snap. Full ID,
Jingle, Magic Call & Liner rotation and live assist
options. Auto spot Set fill, Subs for illegal spots. Real
Time operation with auto update after power failure.
Many options. Easy installation and operation. Eliminate
your paper Log It's all on the screen including live

rotating tags & copy, news and lists. Call for new Demo
disk and brochure.
2 Satellite Stations: Eliminate book tapes, stacks of

carts, super switches and old automation with a
complete programming system.

Q Automation: Replace all your muiti-cart playbacks.
Get real walk-away.

Q CD Programming: Soon Digital DJ will random
program CD tracks with playlists from Music Log.
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WireReady Newswire Systems Inc.
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The Finer Points of Live
Concert Radio Broadcasts

» continued from page 18
different mixes?

Suppose that a P.A. mixer operator is
seated in the auditorium. The audience

ring between the two mixers. If you're
using phantom power, supply it directly
to the mic through the non-isolated out-
put. The ground-lift switch is set so that

Figure 1.
MICS -
REMOTE
=—  MIXER o STglr)lEo
MASTER
PROGRAM
(I——=———1 CHANNELS Nk
AUDITION ______F4I] ouT
CHANNELS >
AR FEED | [[I >

POWER AMPS AND
HOUSE P.A. SPKRS

hears a ‘“‘combination™ of the live sound
of the band and the reinforced sound

Figure 2.

GND LIFT

D

only one mixer (the one providing phan-
tom) grounds the mics.

If the splitter has
three feeds per mic. the
third could go to a
recording console and a
multitrack recorder.
Broadcast, P.A., and

L&Epé’“ recording all can be
going on simultane-
ously.

Bruce Bartlett is a
microphone engineer
TO BROADCAST and technical writer for
MIXER Crown International,
and the author of Ste-
reo Microphone Tech-

through the house loudspeakers. The
mixer operator tries to get a good blend
of both these elements.

Better than live

The house speaker sound is mixed
to augment the live sound, not to sound
good by itself. A broadcast mix taken
off the house mixer might have an
improper balance—often too strong in
the vocals and too weak in the bass.

Thus. a good house mix does not
guarantee a good broadcast mix. Some-
times it's better to create an indepen-
dent broadcast mix by using a separate
mixer.

Engineer this arrangement by having
two mixer operators work at the concert
site. One sits in the audience and mixes
the show for them. The other sits in an
isolated room. with near-field monitors,
and mixes the show for the broadcast
listeners. The off-the-air signal returns
to the house mixer only for cueing before
the concert.

Use a splitter

Each mic is needed on the stage to
feed both mixers. This is done with a
mic splitter (Figure 2). which provides
two or three transformer-isolated outputs
for each microphone. You could use a
simple Y-adapter, which parallels two
male XLR outputs from a single female
XLR input.

The transformer-isolated splitter pre-
vents any chance of ground loops occur-

niques, published by Fo-
cal Press. Jennv Bartlett is a technical
writer. Bruce can be reached at 219-294-
8388.

“‘Doing things for
successful FM translators’’

W FMTA)

FM TECHNOLOGY
ASSOCIATES, INC.

Talk with Howard
Enstrom, veteran
broadcast consul-
tant who, in the 70s
switched to FM
translators as a
specialty.

FMTA services: Feasibility studies,
frequency searches, system design-
engineering, FCC applications. Pub-
lisher of The SIGNAL SOURCE, bi-
monthly newsletter all about FM
translators. BEST EQUIPMENT
PRICES.

FM TECHNOLOGY
ASSOCIATES, INC.
30925 Vista Vista
Mount Dora, FL 32757
(904) 383-3682 FAX (904) 383-4077

Circle (7) On Roader Service Card

S E R I E S

For the absolute best in per-
formance and sonic excel-
lence, your only choice is the
ReVox C270 Series of 2, 4,
and 8 channel recorders.
ReVox's top-of-the-line C270
recorders are equipped with
all the professional extras
and more: ® mechanical pre-
cision ® 3 tape speeds * True
Autolocator ® Dolby HX Pro®
and proprietary phase com-
pensated electronics ¢ bal-
anced inputs and outputs

* uilt-in RS 232 port ® supe-

rior sound quality from the

only company backed by the
long standing tradition of
professional audio engineer-
ing for over 40 years. The
ReVox C270 Series — where
pro performance is standard
equipment. Call today for

more information.

1425 EIM HILL PIKE - NASHVILLE, TN 37210

TELEPHGNE 615-254-5651 TELEFAX 615-256-7619

IN CANADA 416-510-1347

ReVox is a registered trademark of STUDER

\\ REVOX AG, Regensdort, Switzerland
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Interfacing Consumer and Broadcast Gear

» continued from page 17

a high common-mode rejection spec at high
frequencies to realize the high end of this
spec.

But, for many applications, this is not quite
good enough. What is needed is an electronic
balancing circuit that is truly symmetrical.
By adding two more opamps we have built
an instrumentation amplifier (Figure 4).

As you can see from the diagram, this cir-
cuit is truly symmetrical. The input im-
pedance to either side is identical; with
proper component tolerances, common
mode figures as high at 100 dB can be real-
ized. If you construct a discrete instrumen-
tation amplifier, you must use very closely
matched resist-ances. I would recommend

the use of 0.1 percent tolerance resistors.

Often it is best to use a resistor pak such
as the Bourns 4600X series, which contains
several closely matched resistors on the same
substrate and constructed in a DIP package.
These paks have many closely matched resis-
tors deposited on a substrate and intercon-
nected in various ways. Because the resistors
are deposited film on a common substrate,
they will track very closely with changes in
temperature.

One-chip amplifier

There is an easier and less expensive way
to use instrumentation amplifiers to balance
inputs: Buy the amplifier as a complete pack-
age on one chip. Figure 5 is an application

o
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Our Used Equipment Exchange can s-f-r-e-f-c-h your equipment budget- it's
just one more way Harris Allied cares and gives you more in these tough
times. We have the resources, desire and the time to work with you- and for
you- so call or FAX your needs today!

o HARRIS
ALLIED=

EQUIPMENT EXCHANGE

Fax (317) 966-6321

schematic of the new Burr-Brown INAIO3 in-
strumentation amplifier package. As you can
see, it is almost totally self-contained: all you
add is the power supply and a couple of ex-
ternal components (bias resistors, input

with higher specs than most of what is avail-
able on the commercial market.

These three chips are just a small sample
of what is available in packaged circuits.
Don’t forget that any of these circuits can be
emulated with discrete components out of
your junk box—the choice is yours.

The packaged devices provide higher
specs and greater convenience at a higher
cost. You will soon find
that designing with pack-

Typical Instrumentation Amplifier

Figure 4. _Gain Drive o::;‘ o::ﬁ‘ aged chips is addictive—
2 ] [ each new device you de-
sign and construct will
—nput 18] suggest another applica-

11} Sense tion.
~Gain Sense [15 When you request data
R, 13 sheets from companies
19 Output like Burr quwn or PMI.
G =100 [14] ask for their complete
+Rg [8] catalogs and applications
+Gain Sense [2] books. Most of these
7] Ret books include many more
sinput [1] suggested uses for their
. packaged circuits and, in
sl el el some cases, typical

+Gain Drive  V+ V-

printed circuit (pc) board
layouts.

coupling, etc.).

The INAIO3 is capable of common mode
rejection in excess of 110 dB, and is availa-
ble for about $12 in a DIP package. The am-
plifier normally has unity
gain, but a simple jumper
between pins two and 14
sets the gain at 100 (40
dB). You can, alternately,

Figure 5.

16

o—1

wire a pot as shown in 15

Figure 5, and vary the 13

gain continuously be-

tween 10 to 60 dB. &V Rc/g" =X
The INAIO3 is perfect 6

for interfacing unbal-

anced inputs into your z

broadcast system. Like & 1

most opamp circuits it re-
quires a bipolar voltage
source between +9 and
+15 volts. This can be ob-
tained from most
prosumer units. This chip
isatotally transparent de-
vice, and superior in ev-

Burr-Brown INA103 Packaged Instrumentation Amplifier

We will cover several
good construction techniques in later
columns. The most common and simplest
approach is to assemble small circuits on perf
board and wire the components point-to-

INA103

ery way to single opamp
circuits and the best audio transformers.

Balanced on budget

The combination of the INAIO3 and SSM-
2142 provides state-of-the-art performance in
packaged interfacing chips at very low cost.
They can be incorporated directly into the un-
balanced device or built up in a separate box.

A simple bipolar power supply will power
several of the chips. I will talk more about
power supplies next month. Designing with
chips of this caliber will result in a matcher

point. Radio Shack has an assortment of perf
boards with solder-ringed holes.

The solder rings allow easy mounting of
sockets and discrete components and point-
to-point wiring can be done with a small
gauge (26-28) stranded wire. The ultimate
approach would be to etch and drill your own
small pc boards.

Jim Somich is president of Somich En-
gineering. He can be reached at 216-526-
4561.

HAVE THE BEST SOUNDING STATION IN TOWN...
FOR A LOT LESS MONEY!

J.R. Nelson is offering his services to your radio station on a
market exclusive basis now at an incredible price!!

ID/ISWEEPERS/STAGERS PACKAGE (25 cuts) from $300*
new 1992 BEDS & EFX PACKAGES FROM $75

30% DISCOUNT FOR MULTIPLE STATION ORDERS. MONTHLY RETAINERS.

CALL/FAX FOR DEMO & RATE CARD:
(216) 239-2752 FAX: (216) 239-1359

* - morket size 100 +

© 1992 Harris Allied
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Tap into New Rock’s Revenue Potential

by Bruce Ingram

CHICAGO No one seems to know ex-
actly what to call it these days—new rock,
alternative rock, progressive rock, adult al-
ternative, adult progressive, eclectic rock,
contemporary rock 'n’ roll, even adult rock
'n’ roll are a just a handful of the names
being bandied about by practitioners.

Yet, regardless of the label, there seems to
be little doubt that the old AOR alternative,
the progressive rock format, is considered a
serious option by stations encouraged by the
success and stability of long-running opera-
tions like KBCO-FM Denver, WHFS(FM)
Washington, KGB-FM San Diego and
WXRT(FM) Chicago.

“I’ve heard some rumblings,” said Jim
Duncan of Duncan’s American Radio, when
asked if he was aware of many stations con-
templating a switch to progressive rock. He
was much less enigmatic when it came to
providing hard facts about the money-making
potential of the format.

Denver’'s KBCO-FM, for example, was
the third largest biller in the market last year,

“It doesn’'t have

to be wall-to-wall
alternative music that
nobody else is playing
. - . It has to be a well-
crafted mix.”

with a total of $7.4 million, according to Dun-
can’s figures. San Diego’s KGB-FM was
fourth with $7.3 million and Chicago’s
WXRT was tenth (up from I8th half a dozen
years ago) with $9 million.

Washington’s WHES was less successful
in 1991, coming in 17th with $3.6 million, but
Duncan attributes that partially to signal
problems suffered by the station.

Money to prove it

The financial success enjoyed by this for-
mat in recent years has everything to do with
the confusion surrounding its name. Heritage
stations like the ones mentioned above are
clearly tapping into a broad-based and lucra-
tive audience, not the sort of niche market
implied by terms such as progressive and al-
ternative.

David Rahn was marketing and promo-
tions director at KBCO-FM for 10 years be-
fore joining with longtime KBCO-FM
general manager, Ray Sibitsky and program
director, John Bradley to form SBR Radio
and spread the gospel of their format to sta-
tions looking for a new identity in their mar-
kets. The company has already signed up
seven converts since it opened for business
in July.

What's in a name?

Rahn says likely candidates for the switch-
over to progressive/alternative/eclectic/con-
temporary/adult rock include number two
AOR stations having a tough battle against a
heritage AOR or the third or fourth AC sta-

tion finding its market sliced too thinly.

In practice, SBR (using the term “true al-
bum radio” to describe its approach) shies
away from even mentioning the word “alter-
native” to advertisers. In fact, Rahn says, the
so-called alternative rock format is actually
a mainstream format with very broad appeal.

He pointed out that Chicago’s WXRT, for
instance, definitely leans toward modern, al-
ternative programming, but the audience it
reaches is a big segment of the population
largely unserved by conventional, tightly
programmed formats. As a result, WXRT,
like the other heritage progressive rock sta-

any problems or delays.

tions, have gradually evolved a very stable,
very salable audience base.

In the language of Arbitron, the format
has proven appeal for 25- to 34-year-olds,
with a broader demographic range of 18-
45. It has also been known to perform well
in the key 25-54 demo.

Properly positioned, Rahn explained,
a format like WXRT’s can pull listeners
from standard AOR, AC, classic rock,
even country formats in addition to

continued on page 26 »

CBSI's InterAcct accounting system delivers
everything we were promised. The installation
process was well-planned and coordinated.
Our financial history was all pre-loaded for us.
Our CBSI training specialist was extremely
competent. The changeover occurred without

“The InterAcct system has exceptionally strong
internal control features, the menus are logical
and easy to understand. The overall system is

extremely fast and very flexible.

“Using InterAcct, we reduced the time it takes
to process payables by several hours per week:.
InterAcct is up and running successfully in all of
our locations.

STRAIGHT TALK FRON WTMJ About GBS

Ron Kustis

Custom Business Systems, Inc.

Vice President
& Controller

WIMJ, Inc.
Milicaukee. Wisconsin

KTNV-TV
Las Vegas, Nevada

W3YM-TV
Lansing, Michigan

WSAU/WIFC

Wausau, Wisconsin

KRVK-FM

Kansas City, Missouri

WTMJ Radio

Miliaukee, Wisconsin

STRAIGHT TALK FROM THE B16 NAME IN BROADCAST SOFTWARE - 1-800-547-3930
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» continued from page 25
attracting a core audience of listeners
who feel disenfranchised from radio
altogether because they are unhappy
with predictable, unadventurous program-
ming.

The key, according to Rahn, is to

To achieve that audience loyalty,
stations must take what Rahn calls a
“lifestyle” approach to the listeners,
finding out who they are and taking
pains to interact with them in a wide
variety of events.

Conventional wisdom is that it can

A station trying to project a hip aura

shouldn’t take commerclals that don’t fit that
image ... and shouldn’t do unfitting promotions
just because an advertiser Insists.

build a station where new songs and
artists can be introduced in a comforta-
ble environment. That means an artful,
eclectic variety of music is essential
as a setting for the new work, which
calls for programmers and on-air staff
who are passionate and knowledgeable
about the music they present.

“It doesn’t have to be wall-to-wall
alternative music that nobody else is
playing,” he said. “Nor should it be
typical, mainstream, safe stuff. It has
to be a well-crafted mix.”

The right context

Rahn also said promotion and market-
ing must be as well-balanced as the
music mix to create a comfortable en-
vironment for listeners, who should
ideally stay with the station for long
stretches of time.

take a long time, sometimes years, to
develop the audience loyalty that can
turn an eclectic rock format into a
stable financial success.

Build it slowly

WXRT VP and GM Seth Mason said
he believes establishing a format such
as WXRT’s is definitely “a long-term
play,” though he added it could be worth
a shot if conditions in the market are
right.

“The market must be primed for the
music,” he said. “People must be ready
for it. If they’ve never heard of Elvis
Costello before in your market, you're
in trouble.”

For that reason, he said one of the
first indicators he would look for in a
potential market for this type of format
is a strong college presence. Not as a

Fax or Phone

FAX
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target audience, but because colleges
tend to have a strong influence on the
mindset of the town.

Mason also said he would caution
stations attempting an eclectic rock
format to protect their air sound at
all cost, even if they find themselves
in a difficult economic position at
start-up. A station trying to project a
hip aura shouldn’t take commercials that
don’t fit that image, he said, and shouldn’t
do unfitting promotions just because an
advertiser insists.

“There is an audience that is go-
ing to be thrilled when this kind of
station hits the air, he explained.
“What you do with your 60 minutes
will determine how they’ll relate to
the station three or six months down the
road.”

Bulid it quickly

Rahn, not surprisingly, says he and
his colleagues disagree with the idea
that it can take years to achieve suc-
cess with an eclectic rock format, be-
cause of the same start-up factor that

54, though his station only scored a
4.3 in the 12-plus category.

Crowley said he was happy with the
results because he never thought he
would be number one in 12-plus with
this format.

“You have to expect that,” he said.
“That’s OK. It just means you've got
to get some 25-54 ratings and in that
respect this is obviously a very strong
format.”

He believes his station performed
well in 25-54 because they opted for
“a more restrained version” of the
format as practiced by WXRT and KBCO.
(Crowley considers the format to be
divided among two breeds: stations
like WXRT and KBCO with an older
target audience and others like WHFS
and WDRE-FM Long Island, which play
much more new music and aim for youn-
ger listeners.)

His station will play heavies four
times a day, he explained, where
KBCO considers it a leap of faith to
play any song twice daily. The WVGO
rotation is 30 percent current with

4 .

Red Hot Chill Peppers: Couid these guys improve your station’s profitability?

/

Mason noted.

“We think the format, if done cor-
rectly, can move very quickly because
it stirs interest,” he said. *‘It can create
a lot of initial excitement.”

As proof, Rahn points out that one
of SBR’s clients, WVGO(FM) Richmond,
beat the market-leading AOR station
in the 25-54 demo in its first Arbitron
survey this fall after switching from
oldies.

John Crowley, part-owner and gen-
eral manager of WVGO, confirmed that
they were able to beat long-time champ
WRXL(FM) with a 6.1 share in 25-

new artists like the Smithereens and
the Red Hot Chili Peppers on the
extreme edge, supported by mainstays like
Tom Petty, Eric Clapton and John Mellen-
camp.

Crowley added that he falls somewhere
in between the two camps on how long
it may take to achieve real success
with his new format.

“We could have had higher ratings in
our first few books with classic rock,
but two years from now we'd be fighting
to keep those numbers,” he said. “In this
format, we intend to still be growing in
two years.”

Ever wish you could do your

traffic and billing

ona
Macintosh?

You can...

Nordic Software, Inc.
917 Carlos Drive * Lincoln, Nebraska 68505-2059
402-488-5086
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Bird Songs: Switching Over to Satellite

by Patrick Delaney

LA CRESCENT, Minn. ‘“We're going
satellite.”” These are three words that strike
terror into the heart of any aspiring jock.
The same three words, however, offer many
a general manager the hope of a bottom line
not in the red.

If you’re planning or thinking about
a 24-hour satellite format for your sta-
tion, you’re not alone. If you do it cor-
rectly and for the right reasons, you can
succeed with satellite-delivered program-
ming. But, if some critical elements are
not in place, it can start your station on
a downward spiral.

Unfortunately, financial distress is what
causes many stations to go “‘on the bird.”
Too many times it’s done in a panic situ-
ation with then-unemployed announcers,
confused salespeople, and puzzled en-
gineers scrambling to get the system up
and running.

Half empty or half full?

It can all add up to create a hostile
environment at your sation. Keeping
things together during this type of transi-
tion can become the ultimate test of a
general manager’s skills. A key attitude
is viewing the change as an improvement
to your operation and not just scaling
back costs.

“It’s not live” and “It’s not local” are
words you’ll hear frequently at first. The
truth is you are live. Your satellite jock
is a living, breathing human being and
perhaps more talented than the “local”
person he/she is replacing. The fact that
they are not in your studios is more of
a problem for the station staff than it
is for the listeners—95 percent of whom
won't realize or care that you've gone
on the bird.

If management is whole-heartedly be-
hind the change, believes that it can work,
and is ready and willing to deal with
all of the short-term problems that it can
create, then the switch will probably
work.

If the feeling exists that you're only
doing this because of financial pressure
and it is a step down for your station,
then it probably will be. In that case,
try to cut your overhead someplace else.

In their hands

The underpinning of success rests
squarely with two individuals at the
station—the engineer and the operations
manager.

The engineer’s attitude and motivation
will determine how tight your air sound
is and how well your local breaks blend
with the satellite programming. Small de-
tails like cart deck alignment, cue tone
detectors. levels and clean, tight connec-
tions become much more important if
there is no operator to correct minor dis-
crepancies or glitches.

You'll find that as a rule, maintenance
needs on most equipment will be reduced
with a satellite format because there is
much less physical wear and tear on
switches, buttons and pots. Your initial
investment in new equipment and/or
maintenance will last for a long time.

If you are considering equipment
purchases to coincide with going satel-
lite, look hard at one of the PC-based
hard drive audio systems to run your
ads and liners. 1 have worked with

them for several months now, and cart
machines, carrousels and conventional
automation systems already seem like
dinosaurs.

Your engineer also needs to be crea-
tive at designing and building ways to
make things happen with no operator
present. You can put remotes on the air,
record weather or news feeds, switch
jock liners and almost anything else
with some imagination, inexpensive
relays, timers or many items you may
have lying around.

In many instances, the operations man-
ager of the satellite-fed station is the
former program director of the locally-

originated station. You’ll need to exam-
ine this individual’s attitude in his or her
new role carefully. This person most
likely got into radio because he enjoyed
being on the air, and may not be as com-
mitted to the success of the satellite pro-
gramming as you need him to be.
Ask yourself if you can see this person
keeping satellite jock liners fresh and
changed on time. Will he make sure the
automation system is always properly pro-
grammed for a tight sound? Will he train
other board operators to do things the
right way? Will he communicate fre-
quently with network operations person-
nel and, in general, maintain a positive

attitude about the whole thing?

If you can’t answer these questions in
the affirmative, then let this person go
be a star someplace else. You need some-
one that recognizes your station as a busi-
ness. Be aware, though, that people like
this are rather difficult to find.

A varled music menu
There are a few players in the field of
satellite-delivered formats. Of the many
formats offered by each, most are well done
and easily localized. As a prospective af-
filiate, you should talk to and get to know
one or more of the affiliates of the format
continued on page 28 »

Improve the Sound
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...Control Commercials from Hard Disc
...Control Music from Compact Discs
...Improve D] Content

“Ultimate Digital Studio” Controls
Compact Disc Juke Boxes & “DigiCart”
Hard Disc Digital Audio Recorders

Only $23,995

of commercials,

T™MCentury

14444 Beltwood Parkway, Dallas, Texas 75244
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with 712 hours

3 juke boxes
and computer!

Yes! | want to know how TM Century’s “Ultimate Digital
Studio™ can help my station sound better! Mail to: TM Century,
Inc, 14444 Beltwood Parkway, Dallas, TX 75244-3228, or FAX

Imagine...

having a great sounding radio station, where
songs, commercials, talk, promos, and jingles
come together perfectly.
station where where creativity thrives, yet
announcers couldn’t “forget” commercials or
tags if they tried. Your studio’ll be a clean,
clutter-free showplace.

Enjoy...

playing the right music from NoNOISE™
Compact Discs and sounding terrific.
commercials will be right on the money from
DigiCart™ digital audio hard drive.
automatically print out every spot to the
second and every song by title and artist.

Perfection Can Be Yours

with the ulmate in mistakefree, clutter-free,
paperfree creative programming.
affordable, with computer, three Sony CDK-006
industrial juke boxes, DigiCart™ HD-400 storing
*7'% hours of mono (or 3% hours of stereo)
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DigiCart for your production room adds only

$3,995. Call “(800) TM Century” for details
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Bring your station into
the 90s with CAT-LINK—
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Are You Getting the Most
From Power Companies?

the digital STL/TSL.

“It's a dream system—we get specs like the microwave wasn’t even there.
CAT-LINK has completely eliminated the STL delay.”
Jeff Andrew, WGCI-FM, Chicago

“CAT-LINK solved all our problems in 4 minutes—2 minutes to install each
end. Performance has been impeccable.”

Paul Christensen, WIVY-FM, Jacksonville, FL

“CAT-LINK makes money for us, and it improves the sound of the station.”
Mike Callaghan, KIIS-FM, Los Angeles CA

“CAT-LINK has held up through extreme heat, a hostile RF environment and
nasty summer lightning storms.”
Y ghining Dick Byrd, WZGC-FM, Atlanta GA

Two-way multi-channel communications

CAT-LINK digitizes the entire composite signal with no data compression, so
you can run the stereo generator and processing at the studio, where they
really belong. At the same time, CAT-LINK sends and receives up to four
customized auxiliary channels with no crosstalk—SCAs, control channels,
voice communications, R$232 data, AM audio, transmitter readings and
satellite or remote program feeds. What's more, CAT-LINK gives you extra
capabilities like transmitter building surveillance via closed circuit TV and
an analog telemetry channel.

Transparent digital transmission

CAT-LINK encodes the fully processed composite signal, then decodes it at
the transmitter. You always get full stereo separation, without the phase or
amplitude variations that plague two-channel STLs. Dynamic range is up to
84 dB, and your processed composite signal can use virtually all of it. You
hear clear, clean, undistorted audio—all the time.

No audible delays

CAT-LINK's real-time digital encode/decode process doesn't introduce audible
delays as data compression can. Jocks can monitor on-air without problems.

Flexible signal path options
¢ 23 GHz
Stations across the country are avoiding 950 MHz problems by using 23 GHz
with CAT-LINK. They've stopped worrying about frequency congestion and inter-
ference, repeater-induced signal degradation, and fresnel zone clearance fading.
23 GHz dish sizes also reduce wind loading and tower space requirements.
¢ DS1 (T1) Data Line
CAT-LINK is cutting phone bills for stations that don’t have a clear microwave
path. With CAT-LINK, a single bidirectional DS1 line replaces multiple Class
A telco lines, providing multi-channel STL and TSL over the same link. Already
available virtually anywhere, DST service is getting cheaper every day.
¢ Fiber Optic
CAT-LINK and its optional fiber optic modem provide direct connection to
discrete fiber. "

N

¢ Twisted Pair
CAT-LINK will drive
up to 5000 feet of
twisted pair wire
without repeaters.
Four wires provide
full two-way multi-
channel capabilities.
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Turn the weak link in your signal chain into one of the strongest.

Call QEl toll-free at 800-334-9154 for more information on CAT-LINK—
the digital STL/TSL for the 90’s...and beyond.

QEI CORPORATION
ONE AIRPORT DRIVE - P.O. BOX 805 - WILLIAMSTOWN, N.J. 08094

24 HOUR SERVICE HOTLINE (609) 728-2020
TEL (800) 334-9154 - FAX (609) 629-1751
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by Barry Magrill. PE

FAIRFIELD, Fla. You may be spend-
ing thousands of dollars more than you
should on your electric bill. Most people
would like to reduce their bill and negoti-
ate the best service, but never know how
to do it.

Do you have a power problem so diffi-
cult that you do not have the resources or
manpower to solve it? There are ways to
enlist the help of the power company. You
can control costs in initial construction,
renovation, long-term operation and even
during times of trouble.

During the planning stage of an initial
construction or during a renovation, you
should contact both the energy services
department and the distribution engineer-
ing department. The engineering depart-
ment will tell you which services are avail-
able in your area. The energy services
department can tell you about the differ-
ent rate structures that may apply to you.

Tell them what you need

You need to provide the power company
engineering department with some details
so that they can provide you with adequate
power. A utility will want to see a site plan
and a sheet detailing your anticipated
equipment loading.

Initially, the plans can be preliminary
(subject to change) so you and the utility
can work out the best type of service. Be
sure to tell them you are planning a broad-
cast facility. Sometimes they can provide
an alternate feed. Often they can prioritize
your feed so that you are one of the last cus-
tomers dropped during brown-outs.

Eventually you must supply the utility
company with a set of final drawings. Your
chief engineer may submit the drawings in
most states if he is your fulltime employee.
A registered engineer or your contractor
may also submit the plans.

You should check on the availability of
three-phase power before you buy your sta-
tion equipment. A few years ago it was
difficult—if not impossible—to buy a high-
powered, single-phase transmitter. Today
they are increasingly common. The cost of

installing three-phase may far outweigh any
advantages.

Each power company has its own rules
regarding construction costs. Sometimes
the first pole and span of wire (up to 400
feet) is free. Power companies usually re-
quire businesses to contribute “‘costs in aid
of construction” for longer runs. The cost
per pole is about $1,500.

The maximum distance between poles is
about 600 feet under good conditions.
Much shorter spans are necessary in moun-
tainous terrains and areas with high winds
or severe icing. The costs of construction
are negotiable and some power companies
will deduct the expected revenue during the
first year or two of operation from the con-
struction costs.

Ease in numbers

If several users propose to operate from
the same location, then the combined
revenues may be enough to offset the con-
struction costs. Under those conditions, the
power company will normally install the
power for free. The power company may
require you to post a bond or deposit if
there is any question that adequate revenue
will be generated.

You should ask which voltages will be
available at your site during your initial
contact with the power company. Common
three-phase values are 120/240 volt delta,
120/208 volt wye and 277/480 volt wye
service. Single-phase service is usually
120/240 volts. All values are RMS.

There are two configurations on three-
phase service that are useful to broadcast-
ers. They are closed delta and wye. Closed
delta is generally the best in terms of noise
and voltage stability—although the closed
wye configuration is generally adequate.

If you request a delta configuration,
the utility company will often provide an
open delta because it uses fewer trans-
formers and is cheaper to install. Open
delta service should never be used since
its voltage levels and phase relationships
tend to wander with varying loads. This
can lead to failure in the power supply
of your transmitting equipment.

continued on next page &

Switching Over to Satellites

> continued from page 27
you are considering.

Ask how cooperative the network is
at providing them with special liners
in a timely manner. This is critical
in your localization efforts. With many
of the services, you can fax out your
copy in the morning and get your
liners fed in the dead breaks that same
day.

It’s best not to overuse this service
though, because it causes extra work for
the network personnel and they have
hundreds of affiliates to serve. Also, most
of the network announcers are willing
to record your client’s ads for a flat fee
(usually around $25 for a 30-second spot).
You should consider using this service
for a few of your ads because with
reduced air staffing, your production
voices will be limited. The major-market
voice will also improve your sound.

National satellite formats are adding af-

filiates every day—mainly because of eco-
nomic downturns. As a prospective af-
filiate, maintaining a positive attitude
throughout a transition is absolutely
necessary for success.

There will be some moments of doubt
to deal with during this period. These
doubts usually disappear when listeners
start commenting about the *‘professional”
announcers you've hired and how they’re
hearing many more of their ‘‘favorite™
songs on your station.

Switching to satellite programming is a
big step. If you do decide to affiliate your
station with a satellite-delivered network,
be prepared to stand behind it all the way,
just as you would the local air staff.

Patrick Delaney is a broadcast engineer
and is involved in the ownership of several
stations. He can be reached at Quality Au-
dio Broadcast Services, RR 2, Box 1064,
La Crescent, MN 55947
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> continued from previous page

You will generally have a choice
of delta or wye if you are using
overhead service. Many power
companies will not provide delta
service for underground installa-
tions due to a phenomenon known
as ferroresonance. It has caused
transformers to explode (much to
the chagrin of surprised power
company Crews).

The underground cables have a
large capacitance and pad-mounted
transformers have a significant in-
ductance. These elements may
form a 60 Hz resonant circuit,
causing huge currents to circulate
in the transformer. Although there
are inexpensive ways to avoid the
problem, most power companies
are either unaware of them or reluc-
tant to try them.

Know all the angles

There are three factors that may
effect your bill enormously. The
three are: demand, demand ratchet
and power factor. Residential and
small commerecial facilities pay for
the amount of energy (in kilowatt
hours) they use. Larger commer-
cial users pay for the amount of
energy and how fast it is delivered.
The rate of delivery is measured in
kilowatts of demand.

It is important to keep your elec-
trical demand as constant as possi-
ble. Large peaks—even for inter-
vals as short as 15 minutes—must
be avoided. These situations may
increase your electric bill by thou-
sands of dollars.

Suppose you have two 20 kW
transmitters, a main and a standby.
Each transmitter consumes 35 kW.
For the sake of illustration, assume
that the power company has a
$5/kW demand charge. The de-
mand charge for the first transmit-
ter will be $175.

If you turn the other transmitter
on to test it for 30 minutes, you will
double your demand charge. It will
now be $350.

Suppose you do not operate the
standby transmitter for the rest of
the year. The power company
charges 70 percent of your peak de-
mand for the next twelvé months.
This is called the demand ratchet
and in the example above will cost
an extra $1,470. The total cost for
running the standby transmitter for
30 minutes will be $1,645.

One way to avoid this charge is
to shut down the air conditioning
for a few minutes. Warm up the
standby. Turn on the standby and
immediately shut off the main
transmitter. Another possibility
would be to operate the standby
while the main is off-line for main-
tenance.

Know the rules, too

If you have already incurred a
demand ratchet you may be able to
have it lowered or removed. Tell the
utility that you have taken steps to
prevent a recurrence of the peak de-
mand.

energy services department.

Large commercial users are as-
sessed an additional charge for
power factors that vary too much
from perfect. The usual cutoff is 90
percent. This charge is used to en-
courage customers to compensate
for inductive loads.

This type of load often lowers the
service voltage without producing
revenue. Compensation is achieved
by installing capacitor banks that
cancel the effects of the inductive
loads. If the electric company
charges you for the power factor,
you should seek the advice of a reg-
istered engineer.

Fortunately, few broadcasters are
charged for the power factor. If,
however, you are running large in-

ductors like electric motors or ro-
tary phase converters, you may be
affected.

Some utility companies have
special rates if you will allow them
to control your air conditioning.
These can lead to greater savings.
Most agreements allow you to over-
ride the utility company control
with a corresponding loss in sav-
ings.

Call Blg Brother

What happens if you have serv-
ice problems? Contact the utility
and ask for help. Most utilities are
extremely helpful. If yours is not,
remember that virtually all utility
companies are regulated by some
form of governmental body.

Many are controlled by the state
public service commission. Muni-
cipal utilities are generally con-
trolled by the city or county coun-
cil. These agencies have strict regu-
lations concerning the quality of
service that is provided to the cus-
tomer.

One of the most common regu-
lations concerns voltage standards.
Although the standards vary
slightly from state to state, most
states require utilities to regulate
their voltages within five percent of
the nominal value. Whatever your
local standard, it must be adhered
to even if the customer is at the end
of the line.

Blackouts, surges caused by
lightning and other types of distur-

bances over which the power com-
pany has no control are exempted.
If you routinely experience voltages
above or below the limits, then the
power company is required to cor-
rect the problem.

You should be aware that these
rules apply only at the point where
the power company wires connect
to your wiring. The power com-
pany is not responsible for prob-
lems in your wiring or equipment.
If you suspect that your service
voltage is out of tolerance, contact
the power company engineering
department.

The contact should be in
the form of a phone call fol-
lowed by a letter. Usually the

continued on page 30 b
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MAXAGRID MEANS PROFITS.

The MAXAGRID yield management system

Radio stations around the world have discovered

a unique new way to maximize their yield—

MAXAGRID. Using your inventory, market revenues,

ratings data (if available), and a series of individu-
alized station factors, along with our proprietary

. software, we create a customized yield management

! system. MAXAGRID generates im-
' portant, predictive pricing infor-

mation about your commercial
inventory to improve decision

making, and most importantly,

MAXAGRID.

enables a station to help keep pace with the sales
activity in its market. Customized for every station,
the software uses a series of calculations that allow
the station to produce a rate card and rate for any
day or daypart in any given week.
Discover what other radio
stations have learned: MAXAGRID

means profits—whether you're
counting dollars, pounds, francs

or marks. Call or fax us today for

Each utility company has its own to improve yield. more information.
rules governing demand rates and
ratchets. The utility does not charge
for demand or ratchet below a cer-
ain point—usualy 25 or 0 kW. JMNACTDNK,  NDMCHDOMAON  MAYAHOAUSIMAUA | MAXACROUSA | MAKASHIDNEW ZEALAND

Mosman, NSW 2088, Australia Canada

nada | 1K0 Mosman, NSW 2088, Australia Las Colinas, TX 75038
Tel: 02969-7422 « Fax: 02/960-2827  Tel: 416/852-9733 « Fax: 416/852-5178

Mosman, NSW 2088, Australia
Tel: 02/969-7422 « Fax: 02/960-2827  Tel: 214/550-0977 « Fax: 214/518-0935

You can learn about the different Tel: 02/969-7422 « Fax: 02/960-2827

rates by talking to someone in the
Circde {136) On Reader Service Card
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STATION SERVICES

News and Services for Business, Programming & Sales

On-Line Promotional Ideas
WASHINGTON Capitol  Media
debuted an on-line computer service that
focuses on compiling promotional ideas.
IDEA!BANC is accessible by computer
modem through Radio Online, a computer
service that provides continuous informa-
tion for the radio industry.

IDEA'BANC went on-line with more than
3,000 ideas stations can use for sales, pro-
gramming, promotions and public service.

Subscribers of the service can also
share in the revenue generated, based on
the percentage of total ideas submitted

by each individual.

For information, call Jeannie Mantell at
Capitol Media at 1-800-222-5080, or circle
Reader Service 155.

Griffin Research Expands
WICHITA, Kan. Former Birch/Scar-
orough Research Senior VP Craig Harper
has joined Griffin Research founder Ben
Griffin in a new venture, Griffin Radio Re-
search.

The new company will specialize in local
market qualitative profiles, including analysis
of local radio audiences with an emphasis on

income levels, education, occupation and
buying habits, as well as lifestyles and me-
dia usage.

For information, contact Craig Harper at
201-445-9657, Ben Griffin at 316-682-0088,
or circle Reader Service 93.

New Consuiting Firm
DAYTON, Ohlo Clark W. Davis, the
former president of the broadcast division of
Shamrock Broadcasting, Los Angeles, and
former vice president of operations of Reeves
Telecom, New York, has formed Clark W.
Davis Broadcast Consulting.

GO ALL-DIGITAL.

NOW.

experts.
AC
Soft AC
Country
CHR
Classic Rock
Adult Rock
Oldies
Urban

FULLY-RESEARCHED
FORMAT CHOICES

BP mainstream and niche
formats, based on the latest
research, directed by the nation’s
most respected programming

Easy Listening

BP DIGITAL DELIVERYAND SENTRY SYSTEMS
ONLY BROADCAST PROGRAMMING OFFERS IT ALL...

ALL-LIVE OR ALL-DAY WALKAWAY

Operate live, with our song-by-song hour-by-hour
playlists, or automate your station for all the walkaway
time you need...nights, weekends, or 24 hours a day.

WE STAY ON TOP OF THE MUSIC.

YOU STAY ON TOP OF YOUR MARKET.

PROVEN ALL-DIGITAL
CD TECHNOLOGY

Your BP Digital Delivery™ format
is delivered on custom compact
discs, the industry’s most widely
used digital music source.

Use your present studio CD
players for live operation or
automate with Sentry Systems’
Format Sentry™, one of the top-
selling controllers on the market.

Sentry Systems’ hard disk audio
completes the package, providing
an all-digital local sound at a
surprisingly low cost.

BROADCASTPROGRAMMING

AMERICA’S LEADING PROGRAMMING COMPANY (8()0)426-9082

Cirde (109) On Reader Service Card

For more information, call Davis at 513-
293-8731, or circle Reader Service 176.

Ice Hockey Bartered
BOSTON The National Hockey League
(NHL) and Star Communications have en-
tered into an agreement for exclusive radio
broadcast rights for the NHL Staniey Cup Fi-
nal Playoffs in May. The programming is
offered on a barter basis, with current NHL
affiliates having the right of first refusal.

For information contact Mark Ryan at 1-
800-800-5543, or circle Reader Service 185.

AM Map Book Available
BETHESDA, Md. Dataworld has in-
troduced a map book depicting each AM
station’s predicted groundwave coverage (.5
mV/m or .1 mV/m) and interference (0.025
mVm) contours. The map book will be on
display at the Dataworld booth (number
1626) during the NAB convention.

Each page of the book highlights a par-
ticular frequency and plots all the stations
in the U.S. on that frequency and their .5
and 0.25 mV/m daytime and nighttime con-
tours. The book covers 540 kHz to 1600
kHz.

For information, contact Bob Richards
at Dataworld at 1-800-368-5754, or circle
Reader Service 37.

Make the Best
Use of Power

» continued from page 29

company can install a chart recorder to
monitor the voltage over a period of time.
You should ask for a copy of the chart dur-
ing the initial contact. Normally, if high or
low voltages are recorded, the utility will
take steps to correct the problem.

What to expect

These corrective measures may take the
form of resetting regulator taps or install-
ing new transformers. Sometimes a cus-
tomer finds that he is at the end of a very
long line and the utility is unwilling to cor-
rect the situation due to the expense. That
is the time to talk to the top brass and be
ready to contact your public service com-
mission.

If the power company serves you at all,
it must provide the proper voltages. Fail-
ure to due so may get them in hot water
with the local regulatory agency and cost
them in claims for damaged equipment.

Before calling the power company, how-
ever, be sure your own wiring is not at
fault.

Low voltages may be caused by loose
connections on the customer’s premises.
Erratic high or low voltages can be caused
by a loose neutral connection. Often
power companies are called to investigate
voltage problems only to discover that
the customer’s defective wiring is at
fault.

It is a good idea to have all of the elec-
trical connections tightened about six
months after the initial construction. This
reduces the possibility of arcing, fires, er-
ratic voltages and equipment damage.

Barry Magrill is president of Magrill
Engineering and can be reached at P.O.
Box 1010, Fairfield, FL 32634.




The New Dynamax® CTR90 Series
Sounds as good as CD on the air

W ith a -81 dB signal to noise ratio, the new
Dynamax CTR90 Series is the best piece of equip-
ment that we have everbuilt. And, we're convinced,
the best cartridge machine ever built. What's more,
the CTR90 Series outperforms other elements of
the broadcast chain, including typical STLs, excit-
ers, transmitters, and even the best audiophile
quality receivers.

In addition to Dolby HX Pro™ Headroom Exten-
sion and DNR® Dynamic Noise Reduction, the
CTR90 Series provides many useful features in-
cluding Extended Scale VU/PPM Metering, a Real
Time Minutes & Seconds Timer, Active Balanced

Inputs & Outputs, and both XLR and “D” type
Input/Output Connectors. All models are ruggedly
constructed to Dynamax standards, with toroidal
transformer based powering, constant current sole-
noid drive, DC/PLL motor control, and animproved
high stability Head Bridge with non-interactive
adjustments.

And, believe it or not, the new and fully loaded
Dynamax CTR90 Series is about the same price as
our CTR10 Series, the most widely accepted car-
tridge machine worldwide for the past 4 years. So,
if you want top value, and cartridge performance
comparable to CD, try the Dynamax CTR90.

Call your Dynamax Dealer or Fidelipac for a complete CTR90 Series brochure.

<F= ) DYNAMAX g
,_ BROADCAST PRODUCTS BY FIDELIPAC &wﬁ;ﬁdﬁﬁ 4 /,7 k2

Fidelipac Corporation (] P.0. Box 808 (1 Moorestown, NJ 08057 U.S.A. (1 TEL 609-235-3900 (] FAX 609-235-7779

CTRI0 Series Signal to Noise Ratio

-81dB, "A” Weighted, referenced to 250 nWb/m, with DNR active. -70 dB, "A” Weighted, referenced to 250 n Wb/m, with DNR inactive.
Dolby HX Pro Headroom Extension originated by Bang & Olufsen and manufactured under license from Dolby Laboratories Licensing Corporation.
DNR is a registered trademark of National Semiconductor Corporation under U.S. Patents 3,678,416 and 3,753,159.

Circle (10C) On Reader Service Card
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Broadcast Equipment Exchange

“'Broadcast Equipment Exchange’* accepts no responsibility for the condition of the equipment listed or for the specifics of transactions made between buyers and sellers.

AMPLIFIERS

Want to Sell

Auditronics AUD-1000DAGLC (20} in 2 Au-
ditronics AUD-100-MF 10 input mainframes
whexternal pwr supply, $1200+sh. B Lord,
Lord Bdclg, 13313 SE 28th St, Kent WA
98042. 206-631-2374.

SAE 31B amp, 30 preamp, 3200 tuner, 50 wich
widig readout analog tuner & preamp, $285;
Hafler DH110 preamp & DH330 rack mount
dig tuner, all gd cond wimanuals. S Hofmann,
Cameron Univ Theatre, 2800 W Gore Bivd,
Lawion OK 73505. 405-581-2428.

Dynaco ST70 (2), $100 ea. J Parsons, 904
532-0192.

Panasonic AGDA-100 audio dist, $500. Ro-
man, World Video, 10625 Scripps Ranch
Blvd, San Diego CA 92131. 619-695-1045.

Crown Microtech 1000 (4), excel cond, $590
ea. G Fern, Best Audio, POB 2366, Van Nuys
CA 91404, 818-763-2378.

RCA, Altec tube mic pre's & tube amps &
mixers; Langevin AM-16's, sale or trade. Tra-
cy Eaves, 6158216099 (evenings before
10PM EST).

Want to Buy
Any decent low/med W, single rack unit au-
dio amp, $100 max. P Wells, KJQY, 626 Broad-
way #1200, San Diego CA 92101. 619-238-
1037.

Gates M5144 AM RF. S Todd, 612-483-9163.

ANTENNAS & TOWERS

Monopole, 120', free to good home, avail 31,
you take down. B Engblade, WKLA, Luding-
ton Mi. 616-843-3438.

Shively 2-bay wiradomes, used only 7 wks.
tuned to 96.1, $6500. D Magnum, 608-372-
9600.

Bdct Feedline 400’ guyed, 20'x12’ bldg &
17 acres. D Schroeder, KOSU, 302 Paul Mill-
er Bidg, Stillwater OK 74078, 405-744-6352.

ERI 2-bay Rototiller tuned to 101.7, 6 yrs old,
360" 1 5/8 Andrew line, $2500. C Maley, KSIB,
Box 426, Creston 1A 50801. 515-782-2155.

CSP phasor built for 5 kW day/1 KW night;
DA-2 5 twr array on 1410 kHz; Potomac In-
struments AM-19D phase monitor for 5 twr ar-
ray, BO. L Fuss, WOTL, POB 159, Fayetteville
GA 30214. 404-460-6159.

UTC type 480/340 100-meter; 370" 1 58 air
dialectric coax, BO. B Leggett, KRVE, POB
68, Denham Springs LA 70727. 504-665-5154.

Rohn 5-20' 65q sections, $400 ea; HJ7-50A
Heliax, 180', $4/; Type N conn, $100 set.
Robert, 817-566-5036.

ERI FMH-10C 10-bay tuned to 94.7, excel
cond, $10000. R Stratton, WXID, POB 679,
Mayfield KY 42066. 502-247-5122.

DB OCX7/8 CP broad band FM, 19 bay, 2.5
KW per bay, $650/bay. Allen, 404-325-7847.

S.W.R. ANTENNAS

TV FM LPTV

call JIMMIE JOYNT
800/279-3326

RCA BFC (12) gd cond, $1500. R Dees, 806-
355-4554.

ERI/Harris FML-3E 3-bay FM C-P for 953
MHz, $3000. P Jelfison, WLW, 1111 St
Gregory, Cincinnati OH 45202. 513-241-9597.

Isocoupler, (1) 840-960 MHz, (1) 450-
470 MHz, $150 ea. D Tabor, WLCK, Box 158,
Scottsville KY 42164,

Fire & Safety Protection

¢ Inspections

e Install ground fields

AC * Grounding ® Bonding * Lighming Protection
The Specialists in Lightning Grounding Protection

e Oversee construction to correct AC and DC grounding

Call Mike Koski for details . ...218-624-0836

Want to Sell

Andrew 87G-83799 (2) 1 58" heliax, EIA
flanges, gas blocking, new, $200 ea. B Brew-
er, KOKL, 410 W 6, Okmuigee OK 74447. 918-
756-5400.

Andrew HJ8-50B 800" of 3" Heliax, $15.000.
T Sittner, KSTX, 8401 Data Point Dr, San An-
tonio TX 78229. 512-271-9600.

Scala HDCA10 (4) 10-element Yagis tuned to
102.3, gd cond, $150 ea/4 section Rohn 25,
$50/section; Andrew 4 lengths of 2" foam
Heliax, $250 all. D Rose, KAAA, POB 3939,
Kingman AZ 86402. 602-753-2537.

Cortana folded unipole, upper skirt;
212" x26%" square shaped tower bracket
for Rohn 25; 30'2"x89'%" L shaped tower
bracket; 74’ 5/8" Heliax; 141’ 5/8" Heliax; var-
ious 27 pair multi-cable shielded, under 30,
punch blocks & jack panels. A Garza, KIXY,
2824 Sherwood Way, San Angelo TX 76902.
915-949-2112 ext 20.

Rohn 55-G 310" w/lightning pkg & guy wire,
5 yrs okd, $9000. B Williams, WBLG, 948 Fair-
view Ave, Bowling Green KY 42101. 502-843-
0107,

Andrew & Cablewave 3" EIA conn flanges,
$200 ea; 3" Andrew splice, $275, all gd cond,
$550 all. B Magrill, Magrill Eng, Box 1010,
Fairfield FL 32639.

RF Coils, Contactors,
TCTs, Hot Line Jacks,
Complete Phasors:

GELECO

Electronics, Ltd.

2 Thornclitte PR Dr U2S
loronto, One N 12

— Since 1960 —
Ph: 1-416-421-5631
Fax: 1-416-421-3880

Hughey & Phillips TI-2035 isolation xform-
er, 35 Kva), $1200; Kintronics Labs FM 75
Isocoupler, $300. W Craig, WGOH, POB 311,
Grayson KY 41143, 606-474-5144,

Line hangers (50); Phelps-Dodge CFM LP2,
2-bay circ polar wiradoms, in use tuned to
1055. B Walters, WASE, POB 2087,
Elizabethtown KY 42702, 502-789-1055.

Hughey Phillips 32" flasher beacon, $600.
H McDonald, BIG M Bcst Srs, POB 607, Ver-
adale WA 99037. 406-456-0768.

Want to Buy

450" w/36-48" face, lights, guys, pref located
in SW. R Simmons, Austin Bdctg, POB 50124,
Austin TX 78763. 512-476-5200.

400-500; 8-bay FM or near 999 MHz. J Sum-
mers, KMZU, 102 N Mason, Carroliton MO
64633, 816-542-0404.

LAPP 9861 AM base insulator, gd castings.
D Mance, WTOJ, 199 Wealtha Ave, Watertown
NY 13601, 315-782-1240.

Heliax, 7/8", 50-100"; 1 5/8", 300°; 3"/larger,

400-500°. J Powley, WIIM, 1536 Logan Ave,
Altoona PA 16602. 814-944-8571.

ITC Replacement Cards

for Premium Line Machines

<€ Audio replacement board. Improve
reliability and get specs. Equal to
todays best cart equipment

Also Available:

» Que defector replacement card.
Add 3 tones to existing machines
economically. Improve reliability too!
One tone version available

* ITC replacement power supply capacitor cards.
t:gc';d equipment tape heads for [TC and most other cart machines at great prices!
Dynamics ITC Delta replacement carts.

"’"-' S I CR Y 1305-F Seminole Trail
,IHALL Charlottesville, VA. 22901
Electronics (804) 974-6466

Mastercard & Visa Welcome

Cirdle (75) On Reader Service Card

Dielectric 200K-73 strobe light parts. E Kain,
WWL, 1450 Poydras St, N Orleans LA 70112.
304-593-2105.

UHF TV wiScala parapanels & SC-8, Bogn-
er B Series or LPS Thomas UHF panels,
tuneable to chnis 31/40/48; Rohn #80 tower
sections; GE UHF TV for parts, 100 W driver
& 30/55/110 kW amps. J Powley, WIIM, 1536
Logan Ave, Altoona PA 16602. 814-944-8571,

' AUDIO PRODUCTION

Want to Sell

Comrex TLX, low freq ext, $750; PLX, port
low freq ext, $500; Telex 3+1 tape duplicator,
$300. R Meadows, Durham Bulls, POB 507,
Durham NC 27702. 919-688-8211.

Burwen 1000 Dynamic Noise Filter, gd cond,
$350. D David, KMBA, 5000 Marble Ave NE,
Alouquerque NM 87110, 505-262-1866.
Orban 111B stereo reverb, clean, $400. P
Wolf, 813-574-5548.

Radio Systems CP-15 (12) couplers, excel
cond, wired i’ 3 phase cable & 3 phase disc
plug, $90 ea. R Rossman, 814-865-9568.
Numark CD-5020 dual CD, rack mountable,
new, $995; Symetrix T1-101 teiephone inter-
face, new, $349. Steve, 401-783-0737.

dbx 142 bdct noise red system, new, $300.

J Gober, Auburn ETV, Auburn Univ, Aubum
AL 36849. 205-887-9198.

UREI 527-A (2) mono 27 band graphic EQs,
$200 ea. B Heffley, WBMJ, POB 36-7000, San
Juan PR 00936-7000. 809-724-1190.

Orban 787A/SL mic proc & slave unit wimic
amps, new, $1300. J Salov, WHGR, 3431 W
Houghton Lk Dr, Houghton Lk MI 48629. 517-
740-1165.

Valley Intl 400 proc, new, $500. J Powers,
KTBQ, POB 831508, Nacogdoches TX 75353,
409-560-6677.

CASSETTES - CARTS - REELS

] & 1 AUDIO/VIDEO

A wholesaler in the Radio
and Television market.
Now running SPECIALS on
audio and video:

AUDIOPAK, FIDELIPAC & 3M CARTS
For more information
call person-to-persen collect:
Kris Elliot at 818-992-4288
or write to:J&l Audio/Video
20899 Kelvin Pl., Woodland
Hills, CA 91367

Cirde (4) On Reader Service Card

dbx 150 (5) noise eliminator reduc system,
$140 ea, Roman, World Video, 10625 Scripps
Ranch Bivd, San Diego CA 92131. 619-695-
1045.

Sansui PC-X11 PCM encoderidecoder w/box
& manual, excel cond, $195. S Hofmann,
Cameron Univ Theatre, 2800 W Gore Blvd,
Lawton OK 73505. 405-581-2428.

ONTT
144 POINT PATCH BAYS
brokers of fine and coarse used equipment

audlo village 619/320-0728

Audio Digital TC-2 digital delay unit wlo man-
ual, $950. D Peluso, KJUL, 2880 E Flamingo
Rd Ste E, Las Vegas NV 89121, 702-732-2200.

Want to Buy

Ampex 350 & 351 electronics. Wayne Gunn,
POB 2902, Palm Springs CA 92263. 619-320-
0728 or FAX 619-320-2454.

Orban 222 stereo enhancer. M Friend, WTJV,
Box 711 Newcomb Hall Sta, Centreville VA
22904. 703-924-0885.

AMCO 10 or 20 position stereo audiolvideo
switch boxes. TKV, 301-445-5450.

Impulse noise reduc units: SAE 50004, Bur-
wen TNE 7000A & DNF 1201 A, all need svc
info. R Zom, WMHR, 4044 Makyes Rd, Syra-
cuse NY 13215.

DYNAMAX CTR10
NEW REFURB SERVICE

Includes DC Motor

installation and

renewed warrantee, plus introductory bonus.
Call Fidelipac for details.

DYNAMAX

Fidelipac Corporation

[— BROADCAST PRODUCTS BY FIDELIP.
-

PO. Box 808 » Moorestown, NJ 08057 « USA
TEL: 609-235-3900  FAX: 609-235-7779

wWANTED
DEAD OR ALIVE!

PULTEC EQS

Fairchild & Teletronix Limiters:
Neumann, Telefunken. AKG.
RCA. & Schoeps.microphones.
Tube Mclntosh or Marantz amps
& pre-amps. Sontec, ITI. &
Lang EQs. Neve or API equip-
ment. Boxes of old tubes; Urei.
Orban, United Audio, DBX. &
other outboard gear. Ampex
ATRI102s or 104s. Parts for MCI
JH110/114 recorders. Altec
604s/crossovers/Tannoy speak-
ers, JBL 2231: Altec 288h
drivers; Misc. equipment of al}
types.
Please Call:

Dan Alexander Audio
5935 Market St.
Oakland, CA 94608
1-510-601-1146
FAX: 1-510-652-4022

dbx 150X (2) 4-chnls of NR. J Laprad, Sun-
spots, Box 403, Worcester MA 01602. 508-
755-0732.

Ham radio operators looking for surplus au-
dio processors, mixers & mics, as well as oth-
er inexpensive gear that could help bdct
engrs play radio at home among enthusiasts
for vintage AM. Please write wofferings.
WA3VJB, Box 73, West Friendship MD 21794-
0073,

AUTOMATION EQUIP

Want to Sell

Conex DS-25-3, 25 Hz sensor, 6-chnl, $536;
CG-25R, 25 Hz gener, both rack mount. J
Blodgett, WGTF, 308 Westgate Pkwy, Dothan
AL 36303, 205-794-4770.

Insta-Cart (2) 48cart 1.6M, excel cond,
$3500/B0. R Carr, 509-925-1488.

MW Persons Programmer 3A live assist tape
controller w/auto sequence option, excel
cond, $700. M Persons, KLOH, Hwy 30 W,
Pipestone MN 56164. 218-829-1326.

SMC 452 stereo Carousels (2) plus ME! Sat-
master 1000 event programmer, cables,
manuals, $:700+s/. R Kerbway, WTNI, 609
Main St, Mt Hope WV 25880. 304-877-5592.

Jones Sat Audio net commander, $650. A
Neri, WGTK, Box 590, Middlebury VT 05753.
802-388-4101.

Harris SC-90 (2) auto controllers, one re-
moved from svc, one for parts wibooks, ca-
bles & 733 ARS system, $995. R Redmond,
WWSC, 217 Dix Ave, Glens Falls NY 12801.
518-798-1031.

350RS Carousel, $400. Kelly, 503-933-2217.

SMC 350RS Carousels, $250 ea; Ampro
CT4500, $250; Infoton Encode computer,
$100; SMC racks, $75; Schafer 903
partsboards; SMC DP2 Instacart interface,
$200; Sculty 270s (4) for parts, $400; SMC 250
Carousel & extra boards, $150. D Rose,
KAAA, POB 3939, Kingman AZ 86402. 602-
753-2537.

Otari ARS 1000 (5) wimanuals, clean & well
maint, $800 ea; IGM 48 tray stereo Instacarts
{2), 1 needs capstan motor, $2500, other
$3000; IGM Go-Cart 24 wimanuals, 1 yr old,
$2000. T Teagarden, KEL!, Box 3834, San
Angelo TX 78302. 915-655-5483.

MW Persons programmer easy oper, set up
wimanuals & cables, compatible wiall reel
decks, $650. P Wolf, 813-574-5548.

SMC Stereo-24 (2) Carousel in indiv racks
wicontrol & ABC decoder, | pay s/h. J Salov,
WHGR, 3431 W Houghton Lk Dr, Houghton
Lk MI 48629. 517-740-1165.

IGM Go-cart (2) 24-tray, gd cond, BO. B
Wynne, 503-882-4656.

IGM Instacart (4) 48-tray stereo, excel cond,
$3500 ea. D Albanese, WEEI, 529 Main St
#220, Boston MA 02129, 617-242-5900.

IGM, excel cond, (5) Go-cart (24) stereo, (4)
Otari ARS 1000DC P/B, (3) Fidelipac stereo
cart P/B, auto rew wiracks, $19500. B Walters,
WASE, POB 2087, Elizabethtown KY 42702.
502-769-1055.

SMC RP-1000 prog, POC3 clock & pwr sup-
ply wimanuals & DS20 switcher, $500;
Schafer 800 tube mdl in rack, 10 source, 20
position sequencer w/25 Hz detector, spare
parts, working, $500. E Staniey, KBTO, Box
12, Bottineau ND 58318. 701-228-2483.

Want to Buy

Wégener 1601/1601 systems. Kelly, 503-933-
227,

2425 South Main Street
Bloomington,IL 61704

ITC

REPAIR — REFURBISHMENT

Direct Factory Cartidge Machine Repair Service
Upgrades or Refurbishment
All Work Warranted

Call The ITC Technical Service Department
Toll-Free at

(800) 447-0414
(309) 828-1381

International Tapetronics Corporation
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'SMC Mini-Pro, very gd cond. J Torsitano,
KNIS. 6363 Hwy 50 E, Carson City NV 89701.
702-883-5647.

Oki Data Microline 182 printer; serial data
card for SMC. D Rose, KAAA, POB 3939,
Kingman AZ 86402. 602-753-2537.

CAMERAS (VIDEO)

Want to Sell

Sharp 700 3-tube Saticon wistudio mon &
controls; CCU XCT01RP 150' mutticore cable,
$2300. Roman, World Video, 10625 Scripps
Ranch Blvd, San Diego CA 92131. 619-695-
1045,

CART MACHINES

Want to Sell

Tapecaster 700RP mono R/P wimanual, gd
cond, $250. D Davis, KMBA, 5000 Marble Ave
NE, Albuguerque NM 87110. 505-262-1866.

Dynamax CTR Il (4), work great. J Eck, KSAJ,
POB 69, Abilene KS 87410. 913-263-1560.

ITC 3D triple-deck mono; Harris 90-3 triple-
deck stereo; IGM 92A stereo; Contel CT-101P-
B mono; ITC PDIl mono; (2) Gates CPR mo-
no wirec amp. J Summers, KMZU, 102 N Ma-
son, Carroliton MO 64633, 816-542-0404.

LTC WP (2), $350 ea. Kelly, 503-933-2217.

ITC 3D (2) motors winew bearings, works gd,
$100 ea; mono, $550; SMC stereo deck, $150;
Tapecaster 700-P mono, $100, rbkt audio & cue
cards in all; Gates Critireon 80 compact, $75;
LEL splice finder, $30; BE winder wicounter,
$75; Spotmaster winder wio case, $40. J
Casey, Casey Bdct Engrg, 3706 Vold Ct, Eau
Claire WI 54701. 715-835-7347.

BE 2100 R/P mono whones, $550. R Red-
mond, WWSC, 217 Dix Ave, Glens Falls NY
12801. 518-798-1031.

BE Spotmaster 2000 (3) mono P/B, $300/3.
B Walters, WASE, POB 2087, Elizabethtown
KY 427C2. 502-769-1055.

Sparta cart-delay, $500. R Meyers, Bench-
mark Comm Corp, 4700 SW 75 Ave, Miami
FL 33155. 305-264-5963.

ITC RP stereo, 3 cue tones, gd cond, $900.
J Gober. Auburn ETV, Auburn Univ, Auburn
AL 36849, 205-867-9198.

ITC Dela 1 (2), $800 ea: Delta 1V editor, $500,
all work gd. Roman, World Video, 10625
Scripps Ranch Bivd, San Diego CA 92131.
619-695-1045.

Spotmaster 2000 RP Mono, in gd cond
wimanual, $450. G Gibbs, KMNS, POB 177,
Sioux City 1A 51102. 712-258-0628.

Tapecaster 700 (2) P/B, lever-release type. J
Eck, KSAJ, POB 69, Abilene KS 67410. 913
283-1560.

ITC stereo premium R/P: Beaucart stereo
R/P; (5) Beaucart stereo P/B, reasonable
prices. 214-349-7070.

Want to Buy
Fidelipac Dynamax CTR123 R/P, gd cond.
J Torsitano, KNIS, 6363 Hwy 50 E, Carson Ci-
ty NV 89701. 702-883-5647.

Cartritape li/Criterion 80 stereo R/P head-
rest. S Todd, 612-483-9163.

CASSETTE & REEL-TO-
REEL RECORDERS

Want to Sell

Tascam 32 2-trk, 10%2" reel, 7.5/15 ips R/P
wiremote & svc manual, excel cond, $950. M
Friend, WTJV, Box 711 Newcomb Hall Sta,
Centreville VA 22904. 703-924-0885.

Tascam 48 8-rk, new, excel work cond widbx
& remote, $2200. Ken, 419-243-1000.

MCI 110 AAB 2-rk wispare elect drawers,
transport cards, head stacks, pwr supplies,
working. M Shea, Precision Recording, POB
723, NY NY 10276, 212-989-2684.

EXPERT REVOX REPAIRS
Fast Turmnarounds — Competitive Rates
Rebuilt A77s $800
Capstan shaft resurfacing, $35.
JM TECHNICAL ARTS
30 Music Sq. W. #5
Nashville, TN. 37203 (615) 244-6892

Ampex 351 (2) tube-type; Revox A77 (2) RIP
for parts; Revox PR99 P/B only for parts; So-
ny Tapecorder TC-766-2 R/P wiremote; Audi-
otronics 132 multi-track, multi-head large reel
mach wicarry case. A Garza, KIXY, 2624
Sherwood Way, San Angelo TX 76902. 915-
949-2112 ext 20.

Otari ARS-1000 stereo, used only as back-
up, $900; Tascam 32, 10%" reels, little use,
$950. P Wolf, 813-574-5548.

Tascam 112, $311; 32 (2}, $837 ea, all need
work. J Blodgett, WGTF, 308 Westgate Pkwy,
Dothan AL 36303. 205-794-4770.

Ampex AG-440 ste’eo, gd cond, $300. J
Summers, KMZU, 102 N Mason, Carrolliton
MO 64633, 816-542-0404.

CLEAN PATCH BAYS
NO DOWN TIME

hVEIITIGO BURNISHERS AND INJECTORS

RESTORE ORIGINAL PERFORMANCE
TO YOUR PATCH BAYS

$34.95Ea. ... ..

VERTIGO RECORDING SERVICES

12115 Magnoka Bvd. #1716 818-907:5161

Novth Holywood, GA 97607 sax 816-784-3763 |
Scully 100-16 w/B-trk heads, $2900. W Gunn,
POB 2902, Palm Springs CA 92263. 619-320-
0728.

Ampex AG-440B-8 1", gd cond, in console
wiremote & manuals, STL alignment tape,
take-up reel, $3000. G Falk, Falk Rerdg Stu-
dio, 7914 Fegenbush Ln, Louisville KY 40228,
502-239-1010.

Otari MX5050BQlI-4 4-trk, rack mount, gd
cond, $900; Revox A77 %" stereo, factory
Dolby, fair cond wimanual, $175. P Thomp-
son, Moonlight Sound, 4763 Weld County Rd
#32, Longmont CO 80504, 303-535-4748.

Scully 270 (5) some work, $550/BO. M Kes-
tler, KAWZ, 241 Main Ave, Twin Falls ID 83303,
208-733-3133,

SOUND YOUR BEST ON THE AIR!

CART MACHINE SERVICES:
@ LTI to quiet flutter-free

perfection-shafts resurfaced
Single $110.00 Tripie $130.00

CART HEADS RELAPPEDLITETET (10 R0

g perform like new
Same day turnaround
Repiacement heads and motors available

REEL TO REEL SERVICES:
LTV and precise digital/optical

ASSEMBLY ALIGNMENTS

performed for maximum
response & head life

CAPISTAN & REEL MOTORS REBUILT,

for MC!. OTARI and more.

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

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

Authorized Parts Dealers for: MC! e OTARI o TEAC/TASCAM

SERVICES
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Otari MX-70 16-trk 1", mint cond, $10500. W
Gunn, POB 2902, Paim Springs CA 92263
619-320-0728.

3M M79 24-1r«, excel cond, $9950. W Gunn,
POB 2902, Palm Springs CA 92263. 619-320-
0728.

MCI 110 moters reel & capstan, complete au-
dio drawers, xport PC boards, head stacks,

microproc boards. M Shea, Precision Rec,
POB 723, NY NY 10276 212-989-2684.

SCULLY
TAPE
RECORDERS

PARTS AND
SERVICE

SEQUOIA
ELECTRONICS

1131 Virgnia Ave
Campbell, CA 85008
(408) 866-8434

Revox A77 (2) wood cases, $300 ea; (1) rack
mount, $200° (1) for parts, $75. Kelly, 503-933-
2217,

Magnecord PT-6 & others, recordersitrans-
portslampsitube equip, BO. L Dupree, KSYL,
1115 Texas Ave, Alexandria LA 71301. 318-487-
0347.

Tascam 35-2B, $500: 32-2B, $300, both Y-
trk a" open reel. D Gaydos, NYU, 721 Broad-
way 11th Flt, NY NY 10003. 212-998-1665.

Marantz/Superscope PMD-220 $80+s/h. R
Zimmer, 602-236-2080.

Revox A77 (2), $350 ea; PR-99 (1), $750; Am-
pex ATR-700, $750, all in gd shape. J Casey,
Casey Bdct Engrg, 3706 Vold Ct, Eau Claire
WI 54701. 715-835-7347.

Tascam 38 {2) 8-trk, mint cond, $1750/$1250.
R Messick, 407-686-9505 x318.

Technics RS-686D$ stereo port cass wicase,
AC adaptor, manual & builtin mon speakers,
$175. S Hofmann, Cameron Univ Theatre,
2800 W Gore Blvd, Lawton OK 73505. 405-
581-2428.

Akai GX77, $300; Ampex ATR 700, $800; TE-
AC A3300 SX, $350; TEAC A3340, $800; Tel-
ex 235, $250; Akai D1800, 8-trk & R-R, $80,
allin gd cend. J Parsons, 904-532-0192,

Revox PR-99 (4) MK Il Y2-trk stereo play units
w25 Hz sensor, $1100 ea. D Peluso, KJUL,
2880 E Flamingo Rd Ste E, Las Vegas NV
89121, 702-732-2200,

Tascam DA-50 DAT, gd cond wiremote con-
trol unit, $1000+s/h. Henry Engrg, 503 Key
Vista Dr, Sierra Madre CA 91024. 818-355-
3656.

Ampex MM1000 16-irk, 2" multitrack, runs,
sounds great, 4 yrs old, $6500. J Jacobsen,
213-962-9614.

Tascam 44 4-irk, $1400; Otari MX5050 BQll,
$2200; Otari MX5050 BII 2-trk, $1500, all in
excel cond wimanuals, | pay s/h. J Salov,
WHGR, 3431 W Houghton Lk Dr, Houghton
Lk MI 46629, 517-740-1165.

Revox B77, $300/BO. J Powers, KTBQ, POB
831508, Nacogdoches TX 75953. 409-560-
6677.

MCI JH-110B w/BX elect, 14" reels in roll
around cab, $1200. P Wells, KJQY, 625 Broad-
way #1200, San Diego CA 92101. 619-238-
1037.

RCA (2) 2~ transport components, capstan
motor wiplatforms & brakes, guides, pinch
rollers, BO; (3) Mil-Spec road cases to carry
recorders like Ampex 350 but can be used for
many road applications, rugged, gd cond,
$50; Schater logging rcrdr wi0' reels, 0.3
& 06 ips, Ya-trk, 2<chnl, gd cond, $200; Au-
ditronics AV123-4TS Ya-trk, Infonics RR-1
(73M) fulltrk, Infonics RR-2 (74M) 2-trk, all gd
cond, $200 ea. R Meyers, Benchmark Comm
Corp, 4700 SW 75 Ave, Miami FL 33155, 305-
264-5963.

TABER
— SPECIAL —

AMPEX or SCULLY
Capstan or Reel Motor Rebuild

$18500

1880 Embarcadero Rd. Palo Alto, CA
415-493-3811

Otari 5050B "2" 4-trk wicase & remote, very
gd cond, $4250. G Fern, Best Audio, POB
2366, Van Nuys CA 91404, 818-763-2378.

Technics RS1500 2-trk. $985; Sony/MCt
JH110C on roll around metal cabinet,
$2500+s/h, both excel cond. J Gelo, 813-642-
6899.

Ampex 440-B 1" 8-rack recorder wisync
lock, excellent condition, $2500. Ted Herman-
son, 717-843-6916.

HEAD RELAPPING/
REPLACEMENT

All tape and film formats
30 years experience

4 e Y 9
AENTHY

350 N. Eric Drive
Palatine, IL 60067

708-358-4622

MC1 JH-110 (2), $500 ea; (1) JH-110B. (1) JHB-
110B whtimer controller & monitor panel, $1500
0a/B0, all in floor consoles; Ampex 440's wio
cabinets, BO; Ampex 350 tape deck only, no
amp, BO. J Socolof, KUII, 3500 Maple Ave Ste
1470, Dallas TX 75219. 214-526-2580.

Akai 280-D, $200. D Morris, WKUN, 204 W
Spring St, Monroe GA 30655. 404-267-6558.

Ampex, ITC, Scully Reel-

to-Reel Tape Recorder
Spare Parts, Accessories,
Motor Remanufacturing.
INTERNATIONAL
PO Box 1555
Mtn View CA
94042
Direct order line (800) 848-4428
in area code 408
dial 739-9740
Telex 62922869 ESL UD
FAX: 1-408-739-0809

Want to Buy
Otari MX5050BII2, very gd cond. J Torsitano,
KNIS, 6363 Hwy 50 E, Carson City NV 89701,
702-883-5647.

MCI capstan motors any cond, electronics,
decks, boards, proc & display boards, heads,
Scully electronics. J Price, 214-321-6576.
Tascam 112112B rack mount cass rec/reprod.
J Laprad, Sunspots, Box 403, Worcester MA
01602. 508-755-0732.

Sony TC-D5M portable for parts. J O'Leary,
202-332-8377.

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

MCI/Sony capstan & reel motors, any cond.,
recdg heads, most migs, machines, new,
used. Relapped then sold. Amp Services, 224
Datura St No 614, W Palm Beach FL 33401.
800-826-0601, in FL 305-659-4805.

Scully 100’ recorders, record/play amplifi-
ers, 8, 16, 24 frack heads. Sequoia Electron-
ics, 1131 Virginia Ave, Campbell CA 95008.
408-866-8434.

COMPUTERS

Want to Sell

Tandy 2000 wicolor mon, 10 meg ext hd, 2
5%" internal drives, BO+s/h. R Kerbway,
WTNI, 609 Main St, Mt Hope WV 25880. 304-
877-5592.

Wang CPU VP-2 Micro 3-port print, 4-port
RS232, MW-0300 cards, Magna disk drive
backup, 40 meg hd, 3 terminals, modems,
BO. C Metlon, WILI, Box 496. Willimantic CT
06226,

Wang wi/Control Data printer, BO. M Martin-
dale, KVON, 1124 Foster Rd, Napa CA 94558-
9611. 707-252-1440.

CONSOLES

Want to Sell

McMartin B501 5 pot mono, $500, Howe
7500 12-chnl side faders, remote starts
wibooks & custom copy stand, $2500; LPB
Monogram 8-chnli slide fader stereo, remote
starts & books, $1500, afl clean. R Redmond,
WWSC, 217 Dix Ave, Glens Falls NY 12801.
518-798-1031.

Yamaha M916 16x4, $1500. D Gaydos, NYU,
721 Broadway 11th Flr, NY NY 10003, 212-998-
1665.

Collins/Autogram 1C-10 10-chni, refurbished,
excel cond, $3500. B Elliott, WRFX, 915 E 4th
St, Charlotte NC 28205. 704-338-9970.

Sparta A-20B 22 in/2 out, mono w/pwr sup-
ply, gd cond for news/prod, BO. J Violanti,
WSJR, 5600 City Ave, Philadelphia PA 19131.
215-660-1082.

Tascam MZ24 24x4x2 mixer sound rein-
forcement/studio use, $1500. R Messick, 407
666-9505 x318.

MCI 428 28x24, 336 pt palchbay, prod desk,
$7500. W Gunn, POB 2902, Paim Springs CA
92263, 619-320-0728.

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

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

RadioWerld.

5827 Columbia Pike, Ste 310
Falls Church, VA 22041
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Blind Box Ad
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50 48
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for your per unit cost. Example: a 3” ad at the 1x rate is $165, at the 3x rate $159, at the 6x rate $150,

6x 12x |
50 45
45 40
80 75
50 45
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Harris Stereo 80 audio 8-chni board, needs
work, $500. C Maley, KSIB, Box 426, Creston
1A 50801. 515-782:2155.

Wheatstone A-500 11-input mods, 2 mic
mods, fike new, $8000; BE Mono 4, 2 mos old,
$850; Autogram ACS6, pgm, aud, gd cond,
$3500; Autogram AC8 (2} gd cond, $4500 ea:
Howe Tech Series 9000 wispare parts & xtra
pwr supply, clean, $5000. P Wolf, 813-574-
5548,

Sparten Centurion Il 12-pot stereo, $1000.
Summers, KMZU, 102 N Mason, Carroliton
MO 64633. 816-542-0404.

Harris Stereo-5. A Garza, KIXY, 2824 Sher-
wood Way, San Angelo TX 76902. 915-949-
2112 ext 20.

BE 4M50 4-chnl mono, gd cond, $500; Howe
Tech 10-k 16-chnt 24 mainframe, extras, BO;
Ramio DC-12 11-chnl mono, needs control ca-
bles, BO. M Martindale, KVON, 1124 Foster
Rd, Napa CA 94558-9611. 707-252-1440.

Shure M67, gd cond, $50. J Casey, Casey
Bdct Engrg, 3706 Vold Ct, Eau Claire Wi
54701. 715-835-7347.

Sound Workshop Logex 8 16-chnl prod
board wiEQ controls, BO. D Coffman, WSOR,
940 Tarpon St, Ft Myers FL 33916. 813-334-
1393.

Yamaha M-916 w/16 inputx4 output mixer,
$1500. D Gaydos, NYU, 721 Broadway, NY NY
10016. 212-998-1665.

Harris Mono §, excel cond, $500. B Walters,
WASE, POB 2087, Elizabethtown KY 42702,
502-769-1055.

Harris Stereo 80, very gd cond wisep pwr
supply, manual & spare parts, you pay sh,
$800. G Gibbs, KMNS, POB 177, Sioux City
1A 51102. 712-258-0628.

Sound Workshop 1208 B w/12 input, para-
metric eq, mon & mix down system, mint,
$1500. C Volpe, Volpe Prods, 540 Stemmers
Rd, Essex MD 21221. 301-391-6927.

Sony MX16 gd shape, $250; Pyramid PR8800
Echo, 8 in, 2 out, new, $400. J Parsons, 904-
532-0192.

Autogram IC-10 10-chnl, 28 inputs, mint
cond, $6000/80. J Powers, KTBQ, POB
831508, Nacogdoches TX 75953. 409-560-
6677.

Ramko PC8BMS 8-chnl, 8 input, excel cond
wimanuals, $2500. R Trumbo, KNLF, POB 117,
Quincy CA 95971. 800-397-4146.

Trident 65 32 in-16 out, new wiconsole base
& wiring harness, $10,000. J Diamond, Blue
Diamond, Box 102C Chubbic Rd, Canons-
burg PA 15317, 412-746-3455.

BE BM 150 8-chni mono, 12 yrs old, 1 owner
wimanual, $400; McMartin B-802 stereo
winew 10 W mon amp, 8-pot board wi3 but-
tons over each pot, fair cond wimanual, $350;
Gates Yard mono 8-chn! wimanual & spare
tubes, $200. T Nichols, KWXI, POB 5, Glen-
wood AR 71943. 501-356-2151.

Yamaha PM-2000 24-chnl, pwr supply, 2nd
pwr supply avail wimanuals; 1516 & 916, all
wicases in excel cond. G Fern, Best Audio,
POB 2366, Van Nuys CA 91404, 818-763-2378.

MC! J11-618 bdct wipatch bay, 16 input non-
auto, $7250. B Petruzzi, A-Z Music, 5050
Tamarus #269, Las Vegas NV 89119, 702.736-
2303.

Allen & Heath System 8, 16 channel console,
16x8x16, with stand and talkback mic, $2500.
Ted Hermanson, 717-843-6916.

Want to Buy

RCA BC-7B w/ or wiout plug-ins. Robert,
WFRA, POB 908, Franklin PA 16323, 814-432-
2188

24-16-8 outs, will repair. J Price, 214-321-
6576.

Gatesway. S Todd, 612-483-9163.

Sve manuals for Howe Audio 3000 wiparts
list. K Austin, Austin Bdct, 1101 Hwy 81 N,
Marion OK 73055. 405-658-9292.

Langevin AM4A widocuments. J Gangwer,
942 32nd St, Richmond CA 94804. 415-644-
2363.

DISCO & SOUND
EQUIPMENT

Want to Sell

AKG BX-5 dual spring reverb, $125; dbx 155
(2) 4-chnl encodeldecode noise reduction,
$250 ea/$450 both. P Cibley, Cibley Music,
138 E 38th St, NY NY 10016, 212-986-2219.

Allied 615HC speaker 15" wihorn driver &
attenuator, new cone & diaphragm, $150. J
Price, 214-321-6576.

Dolby 361 (4) noise reduction units, $550 ea.
W Gunn, POB 2902, Palm Springs CA 92263
619-320-0728.

JBL D-130 (4) 15" speaker reconed w/E-
series cone & coil, $350; Peavey MFZ-X (2)
midigh freq horns w/22A drivers in cabs, gd
cond, $200, you pay s/h. M Anderson, Jerge
Studio. 1469 3rd Ave, New Brighton PA 15066.
412-847-0111.

CAD CGM-2 2chnl winoise gate & dynamic
expander, new, $450. M Anderson, Jerge Stu-
dio, 1469 3rd Ave, New Brighton PA 15066.
412-847-0111.

JBL D16R2405 replacement diaphragm for
2405 tweeter, new, BOArade. J Roper, Imperial
Sound, 383 N Studio St, Terre Haute IN
47803, 812-877-2663.

EAW PM/2/SX coaxial stage mon wispeaker
& tweeter, mint cond, $450/pr. B Petruzzi, A-
Z Music, 5050 Tamarus #269, Las Vegas NV
89119. 702:736-2303.

Fostex 3180 stereo reverb w24 msec prede-
lay, BOttrade for URE! Coopertime cube. J
Roper, Imperial Sound, 383 N Studio St, Terre
Haute IN 47803. 812-877-2663.

AKG BX-§ stereo spring reverb, $150. P
Cibley, Cibley Music, 138 E 38 St, NY NY
10016. 212-986-2219.

Want to Buy

Altec 604E JBL horns & drivers, 15" bass
crossover. J Price, 214-321-6576.

FINANCIAL SERVICES

Want to Sell

EQUIPMENT FINANCING

“LOANS BY PHONE"

« NO FINANCIALS REQUIRED
FOR TRANSACTIONS UNDER
$35,000

« NEW OR USED EQUIPMENT

* $2,000 to $200,000

« NO DOWN PAYMENT

« SALE-LEASEBACK
EQUIPMENT FOR WORKING
CAPITAL

WE DO START UP BUSINESS
TO APPLY OR REQUEST ADDITIONAL
INFORMATION CONTACT MARK WILSON
— EXCHANGE
=N Fovome. (800) 275-0185
FAX: (214) 235-5452

FURNITURE

Want to Sell

2'8"x3' 10" x2' 5" high steel desk; (5) beige
formica & wood R-R stands for Revox PR9S;
intay wibordering 12'x8" 10" air rug; 98" x7'
7" white air rug; Carrier 16k BTU refrig A/C,
240 VAC. A Garza, KIXY, 2824 Sherwood
Way, San Angelo TX 76902. 915-949-2112 ext
20.

ACTION-GRANM

April 8, 1992

LIMITERS

MICROPHONES

Want to Sell

Optimod 9100A excel cond w/NRSC, facto-
ry refurbished, $4200. T Crockett, Hot Tracks
Rerdg Sves, POB 10501, Blacksburg VA
24062. 703-953-0222.

Inovonics MAP [1 AM proc, working when re-
moved, $300. J Summers, KMZU, 102 N Ma-
son, Carrollton MO 64633. 816-542-0404.

Harris MSD10 (2) tri-band AGC processors,
$250/both. K Smith, WNCG, 510 N Main St,
Clyde OH 43410. 419-547-8792.

We buy Optimod
8000A’s and 8100A’s

414-482-2638

Volumax 40004 for parts, $300; Orban 245E
stereo synthesizer, $200; Harris MSP30 AM
peak limiter, $300. Kelly, 503-933-2217.

DAP 310 w/CRL NRSC unit, $400; Gates Sol-
id Statesman AGC & limiter units, $50; dbx
224 & 224x units (4), $200 ea; dbx 140A unit,
$200. J Casey, Casey Bdct Engrg, 3706 Vold
Ct, Eau Claire Wi 54701. 715-835-7347.

CBS Audimax RII2 tube type level control
wispare memory module, BORrade for LA-3A,
any cond. J Roper, Imperial Sound, 383 N
Studio St, Terre Haute IN 47803. 812-877-
2663.

Marti CLA 40H mono, $250 both/BO. J Pow-
ers, KTBQ, POB 831508, Nacogdoches TX
75953. 409-560-6677.

Ashley SC-50, excel cond, $170; Marti CLA-
40, gd cond, $75. J Gober, Auburn ETV, Au-
burn Univ, Auburn AL 36849, 205-867-9198.

CRL SGC-800; SG-800A; SMP 850; SEC 800.
D Tabor, WLCK, Box 158, Scottsville KY
42164,

Want to Buy
Optimod FM 8100/8000 gd cond, NE pre-
ferred. P Galasso, WJLK, 605 Mattison Ave,
Asbury Park NJ 07712. 908-774-7700.

Aphex Compeilor 103A aural exciter. Kelly,
503-933-2217.

Want to Sell

Beyer M-500 cardioid ribbon, $250. P Cibley,
Cibley Music, 138 E 38th St, NY NY 10016.
212-986-2219.

Beyer M160 (3) dual ribbon hyper-cardioid,
$120 ea; AKG D200E (2) dynamic cardioid,
$45 ea. P Thompson, Moonlight Sound, 4763
Weld County Rd #32, Longmont CO 80504.
303-535-4748.

Sennheiser MD-211U (3) dynamic, omnidirec-
tional, mint cond, $840. R Grotke, Cornell
Univ, 159 Sapsucker Woods, Ithaca NY
14850. 607-254-2409.

EEV RE-20 w/Luxo pro-bracket boom, excel
cond, $400. D Morris, WKUN, 204 W Spring
St, Monroe GA 30655. 404-267-6558.

Sure SM7 (3) dynamic cardioid, 2 yrs old,
mint cond, $450 ea/BO. J Powers, KTBQ,
POB 831508, Nacogdoches TX 75953. 409-
560-6677.

CAD Equitek il (5) multi-pattern condenser
wiwindscreen kt & stand mount, new, $650
ea; CAD-88 & 89 unidirectional PA, new. M
Anderson, Jerge Studio, 1469 3rd Ave, New
Brighton PA 15066. 412-847-0111.

Cebaless MB MBC-520 pair of condenser
w/PS, German made, similar to AKG,
$350/BO; EV-666, mint, $150; Fostex M55 RP,
new ribbon type, $300/BO. J Diamond, Blue
Diamond, Box 102C Chubbic Rd, Canons.
burg PA 15317. 412-746-3455.

EV 644 shotgun, new, $60/B0. B Petruzzi, A-Z
Music, 5050 Tamarus #269, Las Vegas NV
89119, 702-736-2303.

Beyer M-500 cardioid ribbon, $200. P Cibley,
Cibley Music, 138 E 38 St, NY NY 10016. 212-
986-2219.

AKG C414EB mint cond wiphantom pwr sup-
ply. J Green, Audio Brochures, 1078 Barbara
Ct, N Bellmore NY 11710. 516-221-1344,

Sony ECM-21, $100; C-22, $150; ECM-22,
$150; ECM-65F, $200; ECM-56, $275; ECM-
377, $300, ECM-33P, $200, AC-148A pwr sup-
ply, $125, all mint cond. J Diamond, Blue Dia-
mond, Box 102C Chubbic Rd, Canonsburg
PA 15317. 412-746-3455.

Mics; desk mics (hi2), EV-Shure mic stands,
also baby booms (3); tubes, new (32) RCA,
GE, Sylvania; Sams tube sub books #8 & #
6; RCA tube manual; Sony head demagnetiz-
er {new); jack femal conneclors; EV 502 trans-
former prinisec. Mr. Oliver, 212-874-7660.

Telefunken U-47, Neumann U-67, KM-54
mint; RCA ribbon mics (2) KU3A's 100001, (3)
77-DX, (1) 44-BX, (2) BK-5; Altec tube mics
M-11, M-20, M-30; 639 film version mic ect.
Trade or sale. Tracy Eaves, 615-821-6089
(evenings before 10PM EST).

Want to Buy

RCA, Neumann, WE & all other vintage mics,
parts, flags & stands. R Van Dyke, Caffrey
House, 2 Squires Ave, E Quogue NY 11942,
516-728-9835.

MISCELLANEOUS

Want to Sell

Harris 994-8524-001 30 amp RF contactor,
$150. G Jablonski, WHMI, POB 935, Howell
MI 48844. 517-546-0860.

WE patch panels (6), no cords, tip, ring,
sleeve type, $35 ea+s/h. R Kerbway, WTNI,
609 Main St, Mt Hope WV 25880. 304-677-
5592.

Star printers; Gemi 10X; NX-1000; NP-10, $50
ea; phone system w/20 phones, 8 lines, ro-
tary dial, BO. J Summers, KMZU, 102 N Ma-
son, Carroliton MO 64633. 816-542-0404.

Extel 1AF11R printer wistand & book; Smith
& Corona 101 Universal Tractor feed. A Gar-
2a, KIXY, 2824 Sherwood Way, San Angelo
TX 76902. 915-949-2112 ext 20.

GR 1931-B mod radio monitor on 1379 kHz,
BO; Ampex 601 deck wiube elect, parts; Karr
Conalert 1!, BO. W Craig, WGOH, POB 311,
Grayson KY 41143. 606-474-5144.

Kohler $340 auto xfer switch, 3 phase, 240
V, 225 A, $1500. J Salov, WHGR, 3431 W
Houghton Lk Dr, Houghton Lk M 48629. 517-
740-1165.

Kenwood TK 801-S land 2-way radio, UHF
450-470 MHz wi5 W DC conv & manual, gd
cond, $250; 400 gospel & C/W albums from
50s & 60s, $1 ea; ET 700 elect 7-day time
switch, new, $200. D Morris, WKUN, 204 W
Spring St, Monroe GA 30655. 404-267-6558.

EMPLOYMENT

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

POSITIONS WANTED

Equipment Listings

Radio World's Broadcast Equipment Exchange provides a FREE listing service for all broadcast and pro-
sound end users. Simply send your listings to us, following the example below. Please indicate in which
category you would like your listing to appear. Mail your listings to the address below. Thank you.

Please print and include all information:

Phone Number:

Brokers, dealers, manufacturers and oth-
er organizations who are not legitimate end
users can participate in the Broadcast
Equipment Exchange on a paid basis.
Line ad listings & display advertising are
available on a per word or per inch basis.

Contact Name: = World FREE each month. I YES [1NO
Titte . _ .
Company/Station ______ Signature _ — Date
Address: Please circle only one entry for each category:

: e ———————— Type of Firm
City State ____Zip _____ D.Combination AM/FM station F. Recording studio

A. Commerciat AM station

A. Ownership

1 would like to receive or continue receiving Radio

B. Commercial FM station

C. Educational FM station

E. Network/group owner
Ii. Job Function

B. General management

G. TV station/teleprod
facility

H. Consultant/ind engineer
I.  Mfg, distributor or dealer
J.  Other

D. Programming/production
E. News operations

Announcer on top C/W combo overnight
show wiCHR/AC/prod/remote exper seeks bet-
ter hrs. Tony, 616-696-1631.

Mgmt consultant w/20 yrs exper avail for new
station build-outs/existing turn-arounds, hir-
ingltraining sales & on air staff, excel creden-
tials. 512-490-7489.

AC bdcter searching for PMiovernight pos. de-
pendable, stable, excel refs, 18 yrs in radio, oth-
er shifts considered. Mike, 904-255-6950.

Seasoned engr seeks challenge & oppor
wibdcter, dependable, hardworking, dedicat-
ed, prefer midwest, IL-CO. Gerry, 712-258-
0628.

High energy, hard working personality seeks
new challenge in CHR, AOR, MIC, C&W or
newsttalk, preter FL, will consider all. D Allan,
904-237-5616.

Energetic informative Golden Era show whtriv-
ia & facts seeks AT opening in E/SE, avail on
tape. E Pell, 201-791-4610.

S y/Tratfic/Prod/AM Anchor seeks FT
pos, will relocate, call collect. Beth, 814-288-
3402.

#1 rated programmers wfunique format,
engriaudio guru, sales/mktg wizard & staff,
temp/perm. B Elliott, B Bryar, 813-849-3477.

Young Christian man w/Bus Admin & Masters
Degree in Christian Educ seeks radio
bdctmgmt pos. K Bolt, 417 S Story St, Boone
1A 50036. 515-432-1741.

Former GM & 20 yr veteran bdcter (PD/OM)
seeks pos wibdct facility in Balt/DC/PA mks.
B White, 401-931-1176.

Experienced at seeking new challenge, S/SE,
smallimed mkt. J Reynolds, 919-671-1162.

HELP WANTED

Chief Engineer for six station group in SE
Alaska. Saiary DOE. Resume to KINO, 3161
Channel Drive, Juneau, Alaska 99801. clo
Steve Rhyner, GM, 907-586-3630 or FAX 907-
463-3685.

Keymarket Communications is looking for all
levels of radio engineering talent for future po-
sitions. Send your resume in confidence to
Lynn Deppen, DOE, Keymarket Communica-
tions, 2743 Perimeter Pkwy., Bldg. 100, Ste
250, Augusta GA 30909, ECE.

Engineer, 3 stations, 1 market, $25,000 mini-
mum plus perks. West Texas. EOE. Write to:
Radio World, POB 1214, Falls Church VA
22041. Attn: Box *RW04-08-1.

— CEO —

Team oriented CEO needed to im-
plement aggressive growth strategy.
Technical manufacturer assembly
co.; $8mm sales; int'l markets, 50+
employees; on East Coast. |deal
candidate possesses: Engineering
degree; 5 yrs successiul P&L
responsibility; Government/major
corporation subcontracting: Indus-
trial mfg background; Prior CEO
experience. We offer. Competitive
salary pkg, possible equity position.
Send resume to: Profit Dynamics,
7418 E Helm Dr., Ste 200, Scottsdale
AZ 85260. Attn: Dee Power. EOE

No Phone Calls. Please

Call 1-800-336-3045 for details. C. Engineering F. Other
WTS: WTB: [ Category: S .
Make: - _ Model #:
Brief Description: _ B

N _ _ _ Price:
WTS: WTB: Category: R S
Make: o Model # __ I
Brief Description: S R _ _ S

s Price:

*Closing for listings is the first and third Fridays for the next month's issue.
All listings are run for 2 issues unless pressed for space or otherwise notified by listee.

Broadcast Equipment Exchange
PO Box 1214 « Falls Church VA » 22041 « 703-998-7600 ¢ FAX: 703-998-2966

@ CUE, a leader in satellite paging technology, has immediate openings for
two highly experience individuals.
FIELD ENGINEER-The Field Engineer will be responsible for installing and
maintaining subcarrier equipment at FM radio stations throughout the U. S..
3-5 years as an FM radio engineer plus computer experience is required.
NETWORK CONTROL COOR.-This individual plays a critical role in ensur-
ing that the network is operating smoothly by troubleshooting problems,
monitoring the systems hubs, links and maintaining the databases. Experi-
ence in radio operations and computer hardware and software is essential.
These positions require individuals who are very hands-on oriented, flex-
ible and work well independently.

Please send or fax resume to: HR Dept., CUE Paging Corp., 2737 Campus
Dr., Irvine, CA 92715 Fax: 714-833-9318 EOE M/F




DISTRIBUTOR DIRECTORY

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

Supplying Radio

SPENCER

BROADCAST

Nationwide. Call us for
SAVINGS and SERVICE

CALL 602-242-2211

FAX 843-2860
Serving Radio Since 1979

i} CORNELL-DUBILIER
. Canada, Alaska, Hawaii, MICA CAPACITORS
Puerto Rico, Virgin lslands, : — "

Ye OI' Forty-Eight . . . JENST:£;—1°(':‘UUM
RADIO! The beat goes on!

) - EAPACIIOR—S
CROUSE-KIMZEY _ FROM STOCK
OF ANNAPOLIS

JENNINGS VACUUM
tops in broadcast equipment

RELAYS
1-800-955-6800

SURCOM ASSOCIATES
ask for Kathleen

Stations

2215 Faraday Ave., Suite A
Carlsbad, California 92008
(619) 438-4420

FAX: 305-654-1386
18620 N.E. 2nd Ave.
Miami FL 33179

CI(IRI X COMPANY

CALL US FOR ALL
YOUR NEW BROADCAST
EQUIPMENT NEEDS
Toll free: 800-HOT-AMFM

(800-468-2636)
305-651-5752

SERVICES

* Facility Relocation
* R.F. Systems
* Soundproof/Acoustical
s Custom Cabinetry
24 HOUR EMERGENCY SERVICE

(313) 465-3226

: SPECIALIZING IN ERECTION, ]
Tower Sales & Erection REPAIAING, PANTING ’ J' } VVbentcost az;c'l Southeastern REMC;E EQUIPMENT
RADIO, TWO-WAY, TV. TOWERS 9 4 Tower THIS SPACE Hear 50-8000 Hz audio response from
AND FLAG POLES ; your next remote for much less than
WM/ ¥ " ] NSO,I‘R'TH Consutants AVAI LA B LE cn:llyn}"illil.(?l:) llf\op.s b;jtcnung llhc
STEEPLEJACK CO. N AR o Antenna & Line Work (.hNTNEE}rEFl'-JooO
PAINTING AND STEEPLEJACK HH o TOWER ¢ Grounding Systems COMREX 3XP/3XR
CWM CONTRACTORS | oS Tower Construction * Maintenance 3-line frequency extension system
FULLY INSURED FOR YOUR PROTECTION W ;_"tr & Maintenance * Erection CALL MARTI and Tl-‘l'~8C888 RPU
Ben Wall 11,41 Canton, NY * Painting equipment also rented. ayll Dwight
DON HIGHLEY 3722 ROMA fdle 386, - " - WELLER AUDIO-VISUAL
President 7134626105  HOUSTON, TEXAS 77080 M Fax: 6750061 919-695-2131 1-703-998-7600 ENCINERRTE
’ .
BROADCAST 1990 POPULATION COUNT for PC =5\ Don't Hie? Na 35009
DESIGN & OB gamble Installation & Maintenance of
CONSTRUCTION, ING. | | recenly uisiched cenou dare requred e R g for the ment Ve with your Broadcast & Communications

dnde Clllbdlylormh\.hnutbn We abso offer:
* Real World Propagation™ Studies
® On-Line Services
* 3 Second Terrain Duta on CD-ROM
* FCC's AM, FM & TV Dutabases

Communications Data Services, Inc.

6105-E Arlington Blvd. # Falls Church, VA 22044
(703) 534-0034 * (800) 441-0034

advertising dollars.

Advertise in Radio World
and reach 18,000 +
subscribers. Call
1-800-336-3045 today!

Richard L. & Richard P. Biby,
Principals

Towers & Antennas
Donald J. Tenns

9723 Folsom Blvd. Suite A
Sacramento, CA, US.A. 95827

(916) 362-6846
(916) 638-8833
FAX: (916) 638-8858

CONSULTANTS

EVANS ASSOCIATES

Consuiting Communications Engineers

FCC Applications, Design
& Field Engineering
Broadcast Engineering Software
216 N. Green Bay Rd.
Thiensville, WI 53092

(414) 242-6000

Member AFCCE

Broadcast Management

You've MIRKWOOD ATt C C.F. Ellis, PE.
THE ZT;S,- ENGINEERING o udit Company Communications and

* Turn-Arounds * Planning & Corporate
Development * Finance & Administra-
tion » Work-Outs ® Restructuring &
Reorganization ¢ Stan-Ups ¢ Absentee
Owner Assistance * International

Electromagnetic Consulting
Applications. Propagation,
Safety. System Design
0.5 MHz—50 GHz

Radio Systems Engineering
"For all your Engineering Needs”

AM - FM - TV - Translators - LPTV
e gn -

Rural & Remote Site
Field Engineering

Over 65 years of broad-based 30 years experience Cost sensitive

PC — SOFTWARE

AM/FMI/TV Search ngrarns
Contour Mapping — STL Paths
RF HAZ — 1990 POP Count
FAA Tower — Draw Tower
Broadcast Engineering

Broadcast Consultant

. 800-743-DOUG

Doug Vernier

4289 Roanridge - Los Vegas, NV 89120

Consulting Communications
Engineers

e FCC Data Bases

* FCC Applications and Field
Ergineering

* Frequency Searches and
Coordination

* AM-FM-CATV-ITFS-LPTV

OWL ENGINEERING, INC,

Vo 8
0

1306 W. County Road. F,
St. Paul, MN 55112
(612)631-1338 ‘Member AFCCE"

Moffet,
Larson &
Johnson,

[~ g T
Engineers
Two Skyline Place
5203 Leesburg Pike # 800
Falls Church VA 22041
703-824-5660
800-523-3117

Inc.

Member AFCCE

P.O.

Huntsville Antenna
Engineering

There is hope for AM radio!
AM station unipole antennas with
circular polarization & beam tilt
Broadband your present
AM tower Series R shunt fed

205-353-6747

Kenneth Casey
Consulting Radio Engineer

FAX: 305-861-3814

Coll, fax, or write today! 50 Pcrk Ave. radio experience at your disposal 103 L .
Robert J. Smith Dennis R. lsrael 3 LaNeuville
(800) 551-1667 Claremont, NH 03743 . Box a1 Lafayette. LA 70508
fax: (702) 898-8731 Palm Beach Gardens FL 33420 USA
603/542-6784 407-625-0641 or 305-861-3814 Phone: 318-984-2420

FAX: 318-989-8037

See Us at NAB Booth 10349

W. LEE SIMMONS
& ASSOC., INC.

BROADCAST
TELECOMMUNICATIONS
CONSULTANTS

1036 William Hilton Pkwy
Ste 200F
Hilton Head lIs., SC 29928

(803) 785-4445

Consulting Engineers

Cable
MDSATFS/OFS)
Analysis

(MDSM

*Environmental Radiation
*Field Work

*Expert Testimony
9049 Shady Grove Court
Gaithersburg, MD 20877
Phone:  (301) 921-0115
Fax: (301) 590-9757

MULLANEY ENGINEERING, INC.

T.Z. Sawyer
Technical Consultants
1-800-255-AMDA
AM Directional Antenna Proofs

AM-FM-TV-LPTV

FCC Applications & Exhibits
Station Inspections

6204 Highland Drive
Chevy Chase. MD 20815-6610
Telefax 301-913-5799

Contact Radio World Newspaper for avdailabilities.
Box 1214 e« Falls Church VA « 22041

1-800-336-3045



Radlo World

MISCELLANEOUS ... WTS

TV station liquidation, xmit & receive URF
ants, Drake sat rcvr, Wegener 1601 main-
frame, %" port rec, UHF pre-amps, gd cond.
John, 509-826-0100.

Up timers, new 2" readouts, counts to 9:59
then resets, $57.50. D Peluso, KJUL, 2880 E
Flamingo Rd Ste E, Las Vegas NV 89121. 702
732-2200.

Multisync MDA1B controller, BO. J Socolof,
KUIl, 3500 Maple Ave Ste 1470, Dallas TX
75219, 214-526-2580.

[ Rotron Blowers for Elcom, CCA, CSI,
McMartin, Harris, rebuilt & new.

Goodrich Enterprises Inc.
11435 Monderson St., Omaho, NE 68164
402 493 1886 FAX 402 493 6821

Audio/RF tech manuals for Sparta Eiec Corp
equip. D Peluso, KJUL, 2880 E Flamingo Rd
Ste E, Las Vegas NV 89121, 702-732-2200.

Want to Buy

Reatistic SA-2004 right chnl vol control, slide
type for SA-2000 (31-1985); stereo amp Ra-
dio Shack part #P-1632, mfg part #26200025
(250K/Bx2). R Kerbway, WTNI, 609 Main St,
Mt Hope WV 25880. 304-877-5592.

Older journals audio/bdet engrg, on disc
from 40s-60s. K Gutzke, Custom Recording,
7134 15th Ave S, Minneapolis MN 55423, 612-
866-6183.

NP1 battery charger in gd cond at reasona-
ble price. M Glaser, 516-447-1041.

Manuals: HP 400D VTVM & pre-1972 Gates
equip. S Todd, 612-483-9163.

Radio Shack TRS-80 software for TRS-80
1N, E Stanley, KBTO, Box 12, Bottineau ND
58318, 701-228-2483.

Turntables, disc recorders, tube amps,
limiters, audio journals, 45/78 records, relat-
ed material. K Gutzke, Custom Recording,
7134 15th Ave S, Minneapolis MN 55423, 612
866-6183.

Audio input, interstage, output xformers, re-
peat coils. V Vogt, 330 SW 43rd St #247, Ren-
ton WA 98055. 206-251-5420 x247.

TEAC/Tascam CS606 rofl-around stands for
32/34. J Parsons, 904-532-0192.

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.

MONITORS

Want to Sell

McMartin TBM-2000B SCA; BFM-1531R SCA
gener. both 67 kHz, $250 ea; TBM-3700 FM
mono mod, $300. J Summers, KMZU, 102 N
Mason. Carrollton MO 64633, 816-542-0404.

TFT EBS rbit. gd cond, decode unit, set up
for 94.1 MHz, $400. J Casey, Casey Bdct
Engrg, 3706 Vold Ct, Eau Claire WI 54701.
715-835-7347.

TFT 760 EBS gen card, $150: Gates MO2639
AM mod. $100. Kelly, 503-933-2217.

Want to Buy
Gates M5693. S Todd, 612-483-9163.

Belar AMM2/3 AM mod. George, WWCR,
1300 WWCR Ave, Nashville TN 37218. 615-
255-1300.

Any older McMartin mod monitors. C
Goodrich, 11435 Manderson, Omaha NE
68164, 402-493-1886.

RECEIVERS &
TRANSCEIVERS

Want to Sell

Maxon CP-0510 VHF port, 5 W, 4-chnl, 144-
174 MHz, new batt, chrgr & manual, leather
swivel case, mint cond, $150/BO. C Stahuke,
1951 N Meridian Rd #84, Tallahassee FL
32303. 904-385-0718.

Spilsbury IMTS mobile phone, new, $1000;
IMTSkellular combo mobile phone, gd cond,
$1500. B Williams, WBLG, 948 Fairview Ave,
Bowling Green KY 42101. 502-843-0107.

Sony SRF-A1 & A100 AM/FM stereo Walk-
mans, port radios, new, $100/A-1, $120/A-100.
C Fox, WOLF, 4853 Manor Hill Dr, Syracuse
NY 13215

AM STEREO RECEIVERS

Portable, Home/Studio, Auto

RRADCO GROUP
708-513-1386

Regency Cary-Com 5 5-chnl handi-talkie, FM
wichrgr, needs batt pack, 2 W out, $50. W
Craig, WGOH, POB 311, Grayson KY 41143,
606-474-5144.

Collins R390A (2) military HF tube, one works
well, other for parts wimanual, you pick up,
$500 both. D Rickmers, D.R. Media, 1117
Peden, Houston TX 77006. 713-529-0233.

Moseley PCL-505 mono, $800/BO. T Ray,
203-522-1080.

REMOTE &
MICROWAVE EQUIP

Want to Sell

TFT 7610-C studio & xmtr, 7 yrs old, gd cond,
$1495. C Mellon, WILI, Box 496, Willimantic
CT 06226.

Gates RCD-10 (2) remote control units, need
some work, $50 both. J Summers, KMZU, 102
N Mason, Carroliton MO 64633. 816-542-
0404.

Schafer TC300/SC300 wireline remote con-
trol unit, needs minor repair wimanual, $75:
Moseley TRC-15AR remote control unit, 26
kHz. control subcarrier, subaudible metering
return, gd cond, $450. D Davis, KMBA, 5000
Marble Ave NE, Albuguerque NM 87110. 505-
262-1866.

TFT 761-C digital, $1200. Kelly, 503-933-2217.
Macom 4 dish, 23 GHz, will trade for 2’ dish.

D Solinske, WSUN, 877 Exec Ctr Dr, St Pete
FL 33702. 813-576-1073.

Marti 406-512 MHz single section cavity,
resonator 450 band; never used, $100; Moto-
rola UHF Maxar 450, 0-10 W, mobile, air traf-
fic wimic, single freq, $350; Moseley MRC-
1600, clean, spare parts, STL-TSL set up,
§1300; Marti RPT-30 (2), UHF, CR-10, w/ants.
t wicode identifier, $1350 ea; Regency Tran-
scom, dual freq w/mic, 0-15 W, mobile, traf-
fic, 450 MHz, $150/80; Burk TC-8, set up for
STL, SCA wiSCA rcvr, $1200; TFT 77008, 16
W STL, new, $4500. P Wolf, 813-574-5548.

COMREX

RENTALS

1, 2 and 3-Line Extenders
Switched 56 Systems
|Call Steve Kirsch for details
Silver Lake Audio

( (516) 623-6114

Micro Controls DLC-9 (2), 1 set up, 1 telco,
$600 ea. J Casey, Casey Bdct Engrg, 3706
\old Ct, Eau Claire W1 54701. 715-835-7347.

Comrex Box model PTLX, asking $2000/80.
Call Lisa at 714-495-2471.

Micro Control DLC-9/DLT-9 9-chnl remote
wisingle pair line, $1000. C Maley, KSIB, Box
426, Creston IA 50801. 515-782-2155.

TFT 7700 dual composite STL, 2 TX & RX,
gd cond, $2500/80; TFT 8600 STL dual mo-
no systems (2), never used, BO. T Tucker,
Desert West, POB 36717, Tucson AZ 85740.
602-797-1008.

Marti $CG-10/SCD-10 (2) pr on 39kHz, (2) pr
on 92kHz, (1) pr on 67K, $900/pr. T Ray, 203
522-1080.

Moseley MRC-1600 telco remote, gd cond,
$1200. S Youngberg, WLOL, 540 N Emerson,
Cambridge MN 55008, 612-689-1055.

DB DCV FM band xlator. Allen, 404-325-7847.

Marti STL-8 stereo discrete STL system. FCC
Type rated wixmtr combiner, gd cond, $3300.
L Burke, 602-234-6355.

Remote control 9chnl wirelay interface,
$200. D Tabor, WLCK, Box 158, Scottsville
KY 42164.

Moseley PCL-505 STL for parts, BO. T Ray,
203-522-1080.

Want to Buy

Moseley PCL-606/C RX/TX combo, gd cond,
any 950 MHz chniTX/RX separately. T
McGinley, WPGC, 6301 Ivy Ln, Greenbeit MD
20770. 301-441-3332.

Gentner VRC or Sine Systems. Kelly, 503-
933-2217.

SATELLITE
EQUIPMENT

Want to Sell

Drake SA24 stereo adap, $165. J Blodgett,
WGTF, 308 Westgate Pkwy, Dothan AL 36303.
205-794-4770.

Comtech Unistar AC format rcwr, avail new
winet controller, $1500; Wegener Unistar ol-
dies chnl revr, avail 5/1. B Williams, WBLG,
948 Fairview Ave, Bowling Green KY 42101,
502-843-0107.

TRANSCOM CORP.

Fine Used AM & FM Transmitters
and Also New Equipment

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

1 kW FM
1 kW FM
25 kW FM
10 kW FM

20 kW FM

kW

1964 Gates FM1C kW

1 kW
5 kW

1978 Collins 831C2

1978 CCA 2500R 5 kW

5 kW
kW

1972 Collins 830F1

1973 RCA BTF 20E1 KW

10 kW
50 kW

AM
AM
AM
AM
AM
AM
AM
AM
AM
AM

1986 Cont. 314R1

1974 Harris BC1H1
1978 Harris MW1A
1982 CCA 2500

1976 McMartin BA2.5K
1973 Harris BCSHA
1972 CCA AM50000D
1977 RCA BTA 5L
1972 RCA BTA 10U
1977 CCA AM50000D

1077 Rydal Road #101

Rydal PA 19046

800-441-8454 » 215-884-0888 ¢ FAX No. 215-884-0738
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Microdyne 1100 rcvr, demod, gd cond, freq
agile, SCPC, $1500. P Wolf, 813-574-5548,

Wegener 1600 mainframe rcvr for Unistar
country, excel cond, $200+s/h. R Kerbway,
WTNI, 609 Main St, Mt Hope WV 25880. 304-
877-5592

Satcus 400, $175. J Casey. Casey Bdct
Engrg, 3706 Vold Ct, Eau Claire Wi 54701.
715-835-7347.

Satellite

Systems

We Buy & Sell
Used Satellite
Receivers:
Wegener, Adcom
Fairchild DART
Scientific Atlanta
Microdyne & Others

Spare Cards
Satcue 400's

We support
most formats.

We Need Inventory!

*WE SAVE YOU
THOUSANDS
ON A NEW UNIT!
*30 DAY
GUARANTEE!
*CASH FOR
YOUR USED
RECEIVER!

8-5
(719) 634-6319 mpT
(719) 635-8151 Fax

Macom VR3X rovr, $300. Kelly. 503-933-2217.

Laux system w/(2) 8705 audio terminals. Laux
LNA LC0106, 70 MHz Laux downverter, 2 runs
of 25-30' Coax, 9’ parabolic dish for 4 GHz
wibooks. A Garza, KIXY, 2624 Sherwood Way,
San Angelo TX 76902. 915-949-2112 ext 20.

Microdyne 1100-TDC Ku band tracking down
cov, Aus $1800; 1000-SCM (2) 75 kHz SCPC
modulators, Aus $2000 ea; 1100-PCDR (4)
SCPC demodulators, Aus $800 ea: 1100-DS
(RT) SCPC modem xmtr/rcvr, Aus $2000;
Miteq U-9256 freq agile up conv, Aus $10000;
MCL 15260 Ku band, 300 W, TWT amp & pwr
supply, Aus $20000; all 5 yrs old, you pay s/h.
E Tedesco, First Radio Ltd, 201 Tynte St, N
Adelaide S.A.. 5006, Australia. FAX 011-618-
264-2031.

Wegener 1601 w/1606, (2) 1610, 1645, 1646,
1605, $1200/BO; Fairchild 156 kHz chnl card
for DART 384 rewr, $500/80. R Morrison.
WBZW, POB 932, Wooster OH 44681. 21€-
2620503

Sae

Heavy Duty Replacement Transformers,
DC Filter chokes and capacitors for AM

& FM transmitters manufactured by:
AEL, CCA, CSI, COLLINS, CONTEL,
CONTINENTAL, BAUER, GATES, GE,
HARRIS, ITA, MCMARTIN, RAYTHEON,
RCA, SINGER, SINTRONIX, WILKINSON.

Many other models also available.

Prodelin 3-meter dish w/Harris 6550 revr,
$500. B Walters, WASE, POB 2087,
Elizabethtown KY 42702. 502-769-1055.

Wegener Format 41 rcvridecoder, excel cond,
$4500/BO, s/h incl. T Smith, WQLS, 331 Ross
Clark Cir, Dothan AL 36303, 205-671-1234.

Want to Buy

Micro-Phase MP 20305 wiil rec 7380,
TN/SC/AL radio ntwk. K Thompson, WWIC,
815 W Willow, Scottsboro AL 35768. 205-574-
2198,

SWITCHERS (VIDEO)

SOFTWARE
& DATABASES

Want to Sell
FOR SALE: Ron Balonis’ Broadcast En-

gineer's Computer Toolbox for IBM compat-
ible computers. Send for details to COM-
PUTER TOOLBOX, 118 Rice Street, Truck-

sville PA 18708-1628.

FMStudy 2.2—FCC allocation/
interference study (with “‘curves”)
on your IBM or compatible—
$4995. FM database—$35/first
state, $15 each additional state.
BEAM Software, 3N460
Coulter Lane, St. Charles, IL
60175, 708-584-1668.

STATIONS

Want to Sell

AM stereo 1000 W, great oppor for own-
erfoperator, in Pueblo CO, good mkt, 24 hrs
winew equip, $179000. G Erway, KRRU, 3450
Martinique Terr, Stuart FL 34997. 407-283-
6871.

AM Class IV cvg over 34th mkt in mid-South,
gd equip, one roof oper, real estate opt, low
down pymt, pref exper buyer. L Johns, 615-
3811704,

Want to Buy

TV CPs, problem ones OK, exper bdcter can
build immed, send details wiprice. J Powley,
WIIM, 1536 Logan Ave, Altoona PA 16602.
814-944-8571.

TEAMCO is buying radio media in SW U.S.
Our funding allows for spending 50-35K a pur-
chase and we are looking to buy small sta-
tions in CO, NM, CA, UT, NV or AZ. All of our
investors have cash & financing and are look-
ing for deals. Prefer stations wiand & current-
ly operating but our interests are not limited.
Let us here from you: Ray Herald, Tieman En-
gineering, PO Box 472, Hermosa Beach CA
90254.

STEREO GENERATORS

Want to Sell

DB Digit 58 uses sweet switching left to right
for lowered harmonic distortion. 1% 15 kHz
filters. Allen, 404-325-7847.

PETER DAHL CO.

FAST Delivery
and FREE
Technical
Support.

5869 WAYCROSS AVENUE

(915) 751-2300
FAX: (915} 751-0768

TELEX: 76-3861 PWDCO

Want to Sell

Panasonic AGSW100 AFV wi0 outputs,
$500; Shomi Advnture, new wibilt in cam-
era CCUs, downstream keyer has 82 in-
putsioutputs & 103 indicators, $2900. Roman,
World Video, 10625 Scripps Ranch Blvd, San
Diego CA 92131. 619-695-1045.

Want to Buy

AMCO 10 or 20 position stereo audio/video
swilch boxes. TKV, 301-445-5450.

TAPES/CARTS & REELS

Want to Sell

AC Music Library w2200 songs, 93 Goldiscs
& 230 misc, $5100 +s/h. B Lord, Lord Bdctg,
13313 SE 208th St, Kent WA 98042. 206-631-
2374.

Used mostly Gold Mastercarts, Dynamax &
Red Mastercarts, (3) 70s, (40) 100s, (20) 2.5s,
(5) longer lengths, lightly used, clean, erased,
cued to splice, $120. M Friend, WTJV, Box 711
Newcomb Hall Sta, Centreville VA 22904. 703-
924-0885.

Time-Life Oldies 50s/60s, over 900 on CD,
will trade for C&W oldies, $500. B Carr,
WRED, POB 6, Perrysburg OH 43552. 419-
837-9696.

Scotch NAB-AA all sizes, 14 yrs old, $2.50
ea; ITC-99 & Delta R/P, 4-7 yrs old, gd cond,
$500-$3500. C Mellon, WILI, Box 496, Wil-
limantic CT 06226.

Scotchart lis (650) of various lengths, CW
& AC songs, $2 ea+s/h. B Lord, Lord Bdetg,

13313 SE 28th St, Kent WA 98042. 206-631-
2374,

Beautifut music library, 60's/70's/learly 80's,
any format. J Glogowski, 7210 Wind Dale St,
Houston TX 77040. 713-466-0223.

Music sve w/2 complete format
libraries +recording equip, tremendous poten-
tial, great price. J Gelo, 813-642-6899.

Audiopak AA-4 (200), used, 20 sec-55 min
lengths, gd cond, low use, $2-$3 ea. C
Scherer, 215-370-9046.

A&D
Cartridge Rebuilding
Service
We clean, load & pack. Serviced within
10 work days! Work guaranteed!
3706 Vold Ct., Eau Claire, Wi 54701
(715) 835-7347

Scotchcart ll/Audiopak A-2 newfused. P
Wells, KJQY, 625 Broadway #1200, San Die-
go CA 92101. 619-238-1037.

3M/Sony/Ampex (100) shipping containers for
1" tape wllocking hatches, $3 ea. Roman,
World Video, 10625 Scripps Ranch Blvd, San
Diego CA 92131. 619-695-1045.

TAX DEDUCT EQUIP

Radio/TV Course needs A/V tape decks, edi-
tors &bor studio TV cameras, any appreciat-
ed. will pay s/h. Tom, Radio/TV Instructors,
Jackson Hole HS, POB 568, Jackson WY
83001. 307-733-7475

EL PASO, TEXAS 79924
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MARATHON PRODUCTS COMPANY
Audio Cartridge Rebuilding Division

Rebuilding/reloading, like new, ail brands, any length up
to & including 3.5 minutes,
$1.75 ea. FOB our plant, 48 hrs delivery.

New NAB Marathon cartridges prices on request.
35 Years professional experience!
Lifetime member AES R.D.MYERS Sr.
Manufacturers of Audio Devices, Continous Tape Mag.

69 Sandersdale Rd.,
Charlton, MA 01507

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

Circle 137 On Reader Service Card

TAX DEDUCTIBLE EQUIP

NCE FM needs equip donations, all kinds,
will pay s/h. T Lawson, New NCE, Rt 1
Box 808, Duff TN 37779. 615-566-6428.

Will accept letters from schools for dona-
tion of Radio Design Labs PODS to make
up 2 control boards, new. D Carrigan, KJUL,
2880 E Flamingo Rd Ste E, Las Vegas NV
89121. Fax 702-731-1211.

Considering a tax deduction? We are the
bdet training school for underpriviledged
from poorfiow income families. Call 615-624-
7126.

Monte Vista Christian School, would ap-
preciate any donations of used TV broad-
cast equipment. T Quinn, 408-475-0423.

Eng student desiring donation of oid bdct
equip (anything)in repairable cond, will pay
all shipping charges, EE student at Purdue.
C Gill. POB 371, Indianapolis IN 46206. 317-
923-280C.

TEST EQUIPMENT

Want to Sell

Potomac FIM-21 540-1600 kHz signal
strength meter, mint cond, $2000/BO. A Mor-
ns, KSWM. 126 S Jefterson, Aurora CO
65605. 417-678-0416.

Potomac AM-19 antenna, single pattern, 2-
tower, 50-ohm termination, $1000. T Ray,

Heath Schlumberger SM-20 vacuum tube
voltmeter. D Morris, WKUN, 204 W Spring
St, Monroe GA 30655. 404-267-6558.

RADIO
RESOURCES

We can save you
$$55$55$$5$555959$5555558$
| on your next equipment
or supply purchase

] Ask for our current list of i

quality pre-owned equipment

Equipment available to rent f

Jor a dav or a month

* Field strength meters I
* Audio test system

¢ Impedence hridge |

* Telephone frequency ’

extender

* Spectrum Analyzer .‘

|

|

1-800-54-RADIO
1-800-547-2346 |

FAX

1-301-783-4635

9am-6pm EST

Cirde (9) On Reader Service Card

B&B Phase Scope AM2 used once wimanu-
als. $2000. G Fern, Best Audio, POB 2366,

Goldline TS-1 audio test set, rack mounta-
ble. new, $149; Potomac FIM-72 UHF field
strength meter, $5495. Steve, 401-783-0737.

Nems Clark AM field strength mtr, working.
$500. A Crain. WLVV. POB 1364. Southaven
MS 38671. 601-393-8056.

Potomac RMP-19 meter panel for AM-19
ant mon. $50. T Ray. 203-522-1080.

Technical Materials 5 kW dummy load, con-
vection cooled, 50 ohms up to 30 MHz.
6'x4'x2.5', ventilated weather proof, new,
$1000: ITT 17" oscilloscope wimanuals, fair
cond; Panaramic (1) audio spec analyzer
and (2) super sonic audio (10-150 kHz) spec
analyzers. BO. R Meyers, Benchmark Comm
Corp, 4700 SW 75 Ave, Miam: FL 33155.
305-264-5963.

Leader LVM 5863A waveform & color in
leather case, new, $1300. Roman, World Vid-
€0, 10625 Scripps Ranch Blvd, San Diego
CA 92131, 619-695-1045.

Patch bays (4) ADC single inputs (24) rack
mount; Dynakit pre-amp PAS 2; manuals
for Ampex recorders 601, 351, 350 also for
Gotham PBF 150 W amp & Neuman lathe
131 disc cutter; Ampex mixer MX-35. Mr.
Oliver. 212-874-7660.

TRANSMITTERS

Want to Sell

Delta C-Quam stereo clean w/Delta mon,
$5000; Harris FM 2.5K, clean wispare parts
& tubes, on air w/MX-15, $15000. P Wolf,
813-574-5548

Radio World 37

TTC XL10-FM2 (2) translators. dual 10 W
outputs, like new cond, $2500 ea. T Tucker.
Desert West, POB 36717, Tucson AZ 85740.
602-797-1008.

TRANSMITTERS

FM
FM
FM
FM
FM
FM

1972
1977
1968
1969
1977
1976
1972
1974

CCA 1000DS
Harris 2.5H
Harris 3H

Visual 5KB

RCA 5E2

CCA 10000DS
RCA 20E1

AEL 25KE

1978 Harris MW-1A
1988 Nautel Amfet 2.5

PMA Marketing, Inc.

‘Transmitting Savings to You''

414-482-2638 FAX 414-483-1980

50 kW AM Transmitters

(Two) Continental 317C transmitters
in good condition! Will be checked
on your frequency before shipment!
$65,000.00 each...some spare
parts also available! Call 806-372-
5130 for specific information! Trans-
mitters available April 1992.

FM
FM
AM

RCA BTF 20E 20 kW FM, gd cond in CA,
$10000/80. M Jones, 314-431-1216.

Versa Count FM schematic , mdl 322, old

Exciters: McMartin B-910 tuned and
calibrated to your frequency, guaranteed:
Mono, stereo, SCA. Goodrich Ent. Inc.
11435 Manderson St., Omaha NE 68164.

402-493-1886 FAX: 402-493-6821

Power Pak SMX-40 synthes 40 W. 88-108
MHz. gd cond, $1100. J Sands, KMMK, 225
Seahawk St. Las Vegas NV 89128, 702-254-
5645.

TRANSMITTERS

TV FM LPTV

call JIMMIE JOYNT
800/279-3326

203-522-1080. Van Nuys CA 91404. 818-763-2378.

ARMSTRONG
TRANSMITTER

World Leaders in rebuilt transmitters!

AM-FM-TV TRANSMITTERS, FM ANTENNAS, STL’S

geser

TRANSMITTERS are "
available:
* Tuned & Tested on YOUR

Frequency
e Guaranteed
* Parts and technical support

with every purchase

* Expedited Service Available

TRADE INS GLADLY
ACCEPTED
See your
transmitter WORKING in
our showroom BEFORE
you take it home!

NO ONE ELSE
OFFERS YOU MORE

ARMSTRONG
TRANSMITTER

Corporate Office
5046 Smoral Rd.
Syracuse, NY 13031
PHONE (315) 488-1269
Lo fe) it FAX (315) 488-1365
QLN ' Over 500 customers
ol in 30 countries

—
~= ARMSTRONG INTERNATIONAL

ARMSTRONG SOUTHWEST P:"'-gogﬂ‘;"‘:!; s ARMSTRONG SOUT
Phone 512-599-0789 r::.ao b Phone 615-822-0
Fax 512-599-0799 # FAX 615-826-008
San Antonlo, TX Miami FL Hendersonville, TN.

where piug in freq determining cards do
not have switches. JB Crawley, WLBN, POB
185, Campbefisvilie KY 42719, 502-465-8884.

Nautel 1 kW, 1450 kHz crystal, new wiac-
cess, $17500. Ted, 801-752-7000.

NEW
McMARTIN
BF-5K

Lowest priced
tube replacements
5500 W FM, broadband grounded grid
output circuit, VSWR protection, excet
lent efficiency 75-80% automatic recy-
cling & overload status. Fully remote
controlled. FCC approved to 5500
walts.

Goodrich
Enterprises Inc.
11435 Manderson Street
Omaha, NE 68164
402-493-1886

40 kW harmonic filter for RCA 2C kW xmtr,
band cut for full FM, $400+s/h; plate xformer
for TTC 10 kW xmtr, 3 yrs old, excel cond,
$500+s/h. K Austin, Austin Bdctg, 1101 Hwy
81 N, Marion OK 73055. 405-658-9292.

/ CAPACITORS \
OVERNIGHT
‘ E:,:n‘:;sll;rsgt‘aggll% 10 450 vDC
¢ Transmitting-MICA

Sangamo. Comell-Dubiler

* Oil Filled
Non-PCB Oval, Rectangular

1-800-323-0460

FAX 1-802-425-3664

FAX: 402-493-6821

Harris H3 FM, TE-3 exciter, w/spare parts.
$8000. C Maley, KSIB, Box 426, Creston
IA 50801. 515-782-2155.

Continental 27.5 kW FM. excel cond. 5 yrs
old. $32,000. K Stone, 512-345-9300.

RCA Varian-Beverly MCS-402 freq 2150,
80 hrs use, needs tube, comes w/Andrew
2150-2163 ver! polar, $1000. B Barrett, KZPI,
POB 2207. Deming NM 88031. 505-546-
0944,

Precision AM 100 mW, 530-1610 kHz, per-
fect cond, tunable, $360frade for R/P cart
mach. F Smith, 615-624-7126.

Kellner Electronics, Inc.
Charlotte, VT 05445

Circle (6) On Render Service Card

Harris FM 10H3 excel cond tuned to 94.7
wispare finals, $13500. R Stratton, WXID,
POB 679, Mayfield KY 42066. 502-247-5122.

Elettronica KA 15000 FM w/500 W driver,
$32K wlo, $37K wiexciter & driver. Allen,
404-325-7847.

WHY PAY
NEW PRICES?

Leasing Available on
Used Broadcast Equipment
414-432-2638
FOR DETAILS

Gates FM-1G gd cond tuned to 92.7 MHz,
BO. C Hunter, KBOX, Box 518, Santa Maria
CA 93456. 805-735-7656.

McMartin BF25K 275 kW on 107.3, spare
parts, new tubes less exciter. $15000. D
Solinsky, WWRM, 877 Exec Ctr Dr W, St
Pete FL 33702. 813-576-1073.

RCA BTF 40E1 FM, gd cond, $1500. R
Dees, 806-355-4554.

Used Transmission Line, many sizes &
lengths, many like new. 816-635-5959.

Want to Buy

USED TV
TRANSMITTERS,

antennas, cable,
rigid line, etc.
one watt to 110 kW.
Fair market price paid.
BUY — SELL

BROADCASTING SYSTEMS
602-582-6550
FAX: 602-582-8229
Kenneth Casey

60/100 W AM used only, able to tune. F
Smith, 615-624-7126.

WE BUY
MOSELEY PCL-303, 505, & 606's

414-482-2638

FM BROADCASTERS!!

We can meet all your
FM transmitter needs!!

SOL!ID STATE—LOW POWER

; Amplifiers and transmitters are available at the popular
levels of 20, 50, 100, 300, 500 and 1000 watts. All units are
broadbanded and designed for local and remote operation.

ZERO BIAS GROUNDED GRID TRANSMITTERS

SINGLE TUBE—MEDIUM POWER
Offered at 1.5, 35, 5.5, 75 and 12KW. These transmitters
include a broadbanded solid state IPA, which can be used
as emergency transmitters and a single zero biased
grounded grid triode in their PA.
TWO TUBE—HIGH POWER

These transmitters utilize two grounded grid triodes and are
available at standard outputs of 15, 22, 25, 30, 40 and 50KW.

“The Transmitter People’’

EnergyOnix

752 Warren Street, Hudson, New York 12534
(518) 828-1690 FAX (518) 828-8476

A Wise Enterprise
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TRANSMITTERS .. WTB

AM 60-100 W 530-1610 kHz, tunabie. F Smith,
615-624-7126.

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

TUBES Cost of New 4Cx35,000C
Call for Our Price List Vacuum Tube
Want to Sell all for Lur Frice Lis Industries, Inc.
02 ), vow weinney 8 S50 oo, | 800-532-6626 | || 5005245014 —
916-662-7553 | — 508-584-4500 —

Tubes 4CX25000A, 3CX5000A7
unused, make offer, call Mr, Bean
800-523-2596 FAX: 215-540-5837

ECONCO

Quality
Rebuilt Tubes

Approximately /2 the

FAX 916-666-7760

Cirde (8) On Reader Service Card

REBUILT

Partial List: 6623, 23791,

6697, 5681, 5682, 5671,
7804, 3CX10,000H3,
3€X20,000H3, 4CXS5000A,

ELECTRON TUBES

TH150, 6425F, 5604, 6696,

This Month’'s Crossword

by Steve Walker

April 8, 1992

BROADCAST AND audio tubes for sale. We
have thousands of types of tubes from 12AX7
to 3CX1500A7 plus industrial types CRTs and
obsolete types. We also stock ceramic octal and
9-pin sockets. M/C, VISA accepted. Call The
New Tube Co. 718-894-2131, PO Box 202, Mid-
dle Village NY 11379,

For the Best Prices

& 24 Hr service on traniting tubes cdl

402 493 1886 doy or right. FAX 402 493 6821. !
TELEX 940103 WU PUB TLX BN |

MADISON: Meters, tubes, transformers - Call.
MANY HARD TO FIND ITEMS, Antiques. Mad:-
son Electronics, 1-800-231-3057 or 1-713-728-
7300.

— ELECTRON

TUBES
Vacuum Tube
industries,inc.

— 1-800-528-5014 —
-——— 508-584-4500 —

TV FILM EQUIP

Want to Sell
Bell & Howell 500 & 1500 series 16mm projs,
1 auto feed, 2 manual feed, gd working order,
$300 8a/$750 all. Katherine, 703-549-4424.

VIDEO PROD EQUIP

TUBE REBUILDING

FREELAND
PRODUCTS

4CX35000C, 4CX350A,
4CX5000A, 4-400A, 4-400C,
5728, 61468, PL328/TH328,

PL347/TH347, 807, 813,

833A, 833C, and more...

JoLida Tube Factory
Annapolis Junction, MD

19. Exclamation

21. Missing soldier

22. Audio Series 99 retrofit cards

24, By oneself

26. A typewriter type size specifier

28. 50-year old govt. radio service

29. Mother in Spain

31. Equipment holders

34. Bird

35. Ord is a city in

36. 38 virtual audio tracks on an AT

37. Makes Digi-Corder

38. Standards committee

40. Ampex tape deck designation

42. Not

43 Add

44, 360 Systems’ digital cart deck

47. Buy now, pay later

49, Night before

51, Room of a house, abbr.

§3. Pronoun

54. Rip

56. How to “Add $472,000 gross profit this
year”

60. Size of shot

61, Effigy

63. Bubbly beverage

65. Head tech

66. Network

67. Barn cats, usually

65.
57.
58.
59,
62,

T 2 3 5 6 7 B
3
31
37
E:imm 40
a2
B8
ACROSS DOWN
1. DAB Contender 1. RF Diagnostic
4. The one who buys the time 2, Hard to find
9. Standby transmitter 3. Battery type
11, Type of memory chip 4. Cutting tool
12. Prosecutor, abbr. 5. Latin "and”’
14. “America’s Full-Time Broadcast Supplier” 6. Creator of portastudio
15. Concerning, abbr. 7. ITC cart deck designation
16. Male of many species 8. Cereal grain
WAl UG 10. Something unexplained in the sky

. “‘Best kept secret” cart decks
. Studer’'s D740 is a CD
. 900 series cart machines

. ATI's small headphone amplifier
. Half of a sawbuck

. Adult females

. Keeps you loud but legal.

. Without

. City in California

. Gone before, ago

. Newport is in
. Satellite band
. Catch; obstacle

. Many pain relievers are
. What lawyers do

. Thermoplastics

. Type of missile

. Mutant Ninjas

. Feeding method, abbr.
. Vitreous cable

. Consoles for less than "an arm and a

leg"”

Quickly

Austrian headphones

Prefix meaning ‘‘before”

Often used interchangeably with BAUD
Method of scanning text

1,024,000 bytes

Beyer headset; audio generator, TE22
{Lafayette), Sencore translator tester (portable)
Cannon plugs, male & femaie 3 prong (new):
new & used cable wiCannons or without. Mr
Oliver, 212-874-7660.

3CX1500A7, 4CX5000A, 61468, 4CX250B:
4CX3000A & more. We carry large inventory al
major brands, Eimac, Amperex, RCA, etc. Caf
Stew 1-800-842-1489.

Want to Buy

RCA 8501 & GE GL-6183 (6942). J Powley,
WIIM, 1536 Logan Ave, Altoona PA 16602. 814-
944857

Want to Sell

Technics SP-15 wiAudio-Technica tonearms,
$350. P Wolf, 813-574-5548.

Harris CB1201 (2) fair cond, $25 ea. K Smith,

Angelo TX 76902. 915-949-2112 ext 20.

Gates 3-spd manual xcription, manuals/
artsiwiring instructions for compensation
switch. L Van Luven, 60 Rochelle St, Roches-
ter NY 14612.

Technics SL1200 MK2 (2), new, $450 ea/BO;
Harris CB1200 wi3¥45/78 spds, $100 ea/BO. J
Powers, KTBQ, POB 831508, Nacogdoches TX
75953, 409-560-6677.

Want to Buy

Educ station needs 78 rpm cheap, will pay s/h.
A Hagler, KMUD, 973 Redwood Dr, Garberville
CA 95440. 707-923-2513.

Fairchild tonearms, stereo carts, any cond, SM-
112, XP-4/232/F-7 & arms 202/500/280-2/SA-16
& 12. D Bisbee, 685 S Roys Ave, Columbus OH
43204. 614-279-6163

Gates CB11. S Todd, 6124839163

Want to Seli

Chyron VP-2 char gener, new, mult fonts &
sizes, $3500. B Bridges, KCAM, 827 Meridian
St, Nastwille TN 37207. 615-226-1122.

Aurora AV/220 paint box system wft.12.1, works
excel, $15000. Roman, World Video, 10625
Scripps Ranch Bivd, San Diego CA 92131. 618

I
f 5 695-1045,
‘ el Shomi Cheetzh dual time base corr & frame
(o) SAVE ABOUT 50% synch, fader bar built in, can dissolve betmn
‘ 2 VTR, $1400. Roman, World Video, 10625
“ —We buy dud tubes— | . Rann Biv, San Disgo CA 92131, 619
695-1045,
FACTORY NEW TUBES 800-624-7626 uanta Seect 7 char generwhia s dive
s 504-893-1243 works d, $2300. Roman, World Video, 10625
3CX2500A3, 3-500Z, FAX 504-892-7323 i B SanDlego CAZTE 1
4CV100000C, 4CX1000A, Telcom TCGS550 time code gener, $700. Ro-
4CX15008, 4CX10000D, man, World Video, 10625 Scripps Ranch Bivd,
4CX250B, 4CX300A, TURNTABLES San Diego CA 92131. 619-695-1045.

Convergence Super 90 wibuilt in time code
readers for Sony %" 5800 & 5850 VCRs, $1200.
Roman, World Video, 10625 Scripps Ranch
Bivd, San Diego CA 92131. 619-695-1045.

Kurzwell 250, loaded, new, $7500. Roman,
World Video, 10625 Scripps Ranch Bivd, San

CALL WNCG, 510 N Main St, Clyde OH 43410. 419 Djago CA 92131, 619-6951045,
547-8792.
1-800-783-2555 QRK 12C; Russco Cue-Master, both no tone Want to Buy
arms, A Garza, KIXY, 2824 Sherwood Way, San ~ Sony RM 580, Also AMCO 10 or 20 position ste-

reo audiolvideo switch boxes. TKV, 301445
5450.

VIDEO TAPE
RECORDERS

Want to Sell

Sony 5850 U-Matic %", edit, new, $4500. B
Bridges, KCAM, 827 Meridian St, Nashville TN
37207, 615-226-1122.

Sony BVH500 1" port wicolor stabilizing unit &
external pulse gener, gd shape, $3800. Roman,
World Video, 10625 Scripps Ranch Bivd, San
Diego CA 92131. 619-695-1045.

Sony AC-2400/3400 pwr supplies for 2400,
3400 video tape decks, BORrade for audio gear.
J Roper, Imperial Sound, 383 N Studio St, Tere
Haute IN 47803. 812-877-2663.
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The New Wheatstone
Production-Air Console

In Fact, a Whole New Console Family...

These consoles give you full multitrack production
capability while at the same time providing familiar
program and audition busing so your production room
can double as a back-up on-air facility. They free up
your primary Air studio for routine calibration and
maintenance sessions. They are a pertect solution for
complex talk or news formats.

Beyond its on-air capability the SP-4 is a powerful
production console offered in 2, 4 and 8-track formats.
Production crews will love the smooth sounding
eqgualization, the auxiliary send buses, and, of course,
the full on-air type machine and console logic. There's
also plenty of room for those special functions: like a
phone module that can handle multiple callers, yet

doesn't tie up your line inputs; an intercom module that
lets you communicate with other Wheatstone consoles
and rackmount locations throughout your facility; plus a
studio control module, line preselectors, tape controllers.
and automatic timers.

And. of course. there's the componentry: all gold
contact switches for the ultimate in reliability. gold bus
connectors. gold I/O connectors, solid state on/off lamps.
and triple burned-in ICs. Naturally, each console is also
triple-tested.

The fact is. Wheatstone's got the features. the
componentry, the reliability, the performance and the
reputation you can depend on.

Call us.

SP-44/4-Track

NY. 13211 fitel 315

yracuse, NY.

1J
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The Closer You Get...

WEe Mean Ir—we really DO provide the quality,
performance, technical support, and innovation we
promise!

Our model A-500 is a thoroughly engineered on-air
console: it delivers the level of performance your clients
now expect, and DAB demands. All components are

~sSelected for long life—gold bus connectors, gold I/O

connectors, all gold contact switches, gas-filled relays,
triple burned-in integrated circuits, solid state ON/OFF
lamps, and precision laminated Lexan control surfaces
for a lasting, wearproof finish. And we back that up
with a 3-year parts and labor warranty, complete with

factory support from a technically competent and
responsive staff.

We've also handled your special requirements as
well with a super family of accessories, including a
choice of three different telephone modules, an
intercom module, an off-line mixer module for your
remote feeds, talent control stations, accessory panels,
failsafe power supplies, and auto cart and CD
sequencing options.

So take a close look: we've got the quality, we've
got the innovations, and you've got our commitment to
top-notch support.
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