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Licensed

Operator
Law Eyed

WASHINGTON Buried within
the FCC’s 1992 fiscal year authori-
zation bill, the House of Represen-
tatives has amended a section of
the rules that would permit broad-
casters to substitute automation
technology for licensed operators.

It the Senate approves the
authorization, Section 318 of the
Communications Act would be
amended to allow automated tech-
nology, such as dial-up remote and
monitoring services.

The amendment will codify ex-
isting FCC policies that already al-
low the use of such technologies,
according to FCC legislative
spokesman Steve Klitzman.

The amendment would offer sta-
tions the flexibility to use computer
technaology rather than licensed
| operators to monitor station opera-

tions. According to the bill, use of

computer technology will “make the
| operation of stations more cost effec-
; tive and efficient.” The provisionalso
would save the FCC money by reduc-
ing the number of licensed operator
permitapplications.

The provision would not elimi-
nate the licensed operator require-
ment, but gives stations the choice
to use automated technology,
Klitzman said.

The licensed operator has tradi-
tionally been required to be on duty
24 hours a day to ensure station
compliance with technical provi-
sions of its license, including trans-
mitter power, modulation, etc., and
in case any problems should occur.
In recent years, specific FCC policies
have allowed operators to monitor
and control broadcast station func-
tions via remote, but the policies
had not been codified into the Com-
munications Act.

FCC Assistant Mass Media Bu-
reau Chief William Hassinger said
the amendment would be a “move
in the right direction” if approved.

He noted that stations still would
notbe able to have a station operating
without personnel since someone—
whether a designated disc jockey or
alicensed operator—isrequired tobe
at the station to initiate EBS alerts.

ThelNAB, however, isexploring the
possibility of seeking an FCC rule-
making toallow EBS alerts viaremote.

Radio’s Best Read Newspaper

LinCom DAB Debuts
For NAB Task Force

by Judith Gross

WASHINGTON A second U.S.-
developed in-band digital audio broad-
casting (DAB) system, this one on the
first adjacent FM channels, had its de-
but here in late October.

The NAB’s DAB Task Force, the FCC,
National Telecommunications and Infor-
mation Agency (NTIA) and Electronic In-
dustries Association (EIA) were witness to
a dramatic demonstration of a DAB system
developed by the Los Angeles-based firm
LinCom in cooperation with Strother
Communications Inc.

SCI had been looking for a U.S. in-
band technology to back.

”We chose LinCom primarily because
we felt they were so strong on intellec-
tual and other resources,” SCI President
Ron Strother said.

The demonstration used a Broadcast
Electronics FM stereo generator and ex-
citer to produce a 1 mW analog FM sig-
nal at a frequency of 100.1. This was fed
into a Delta compressor/expander and
then to an FM tuner and out to speakers.
The source material was a CD.

The same source was also fed into a Lin-

SIMPLY

Com source encoder, a waveform monitor
and then into the source decoder and into
a breadboard receiver built by LinCom.
The digital signal was then sent through
the amp and speakers.

The digital signal was sent on 100.3 at 20
dB down (one-hundredth of the power of
the FM) and was clearly distinguishable
from the analog FM on the monitor.

For purposes of the demo, the Dolby
AC-2 compression algorithm was used
along with QPSK modulation, although
LinCom engineer Steve Kuh said that
other compression algorithms, such as
MUSICAM, and other standard modu-

{continued on page 12)
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Reality Check:

This year's AES show
reckoned with audio realities.
For details, see our show
coverage, p. 7.

SBE Proposal Nixed

by John Gatski

WASHINGTON The FCC's recent deci-
sion not to adopt a Society of Broadcast
Engineers (SBE)-proposed rulemaking
that would have defined congested areas
for TV STL users may affect any rulemak-
ing pertaining to aural STLs as well.
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The FCC turned down the SBE pro-
posal just 10 days before the 10-year
“grandfather” period that allowed TV
stations until Oct. 1, 1991 to upgrade to
broadcast standard auxiliary services an-
tennas. The Oct. 1 deadline, however,
has been extended again to April 1992.

The FCC decision to turn down the
SBE'’s congested area definition proposal
was based on the criteria used to desig-
nate a congested frequency area (Cate-
gory A). The SBE sought to base the
definition on the Department of Com-
merce’s Standard Metropolitan Statisti-
cal Area (SMSA) designation. The pro-
posal identified Category B areas as non-
SMSA. Several exceptions also were
written into the proposals.

“Although the SMSA approach ini-
tially showed some promise as a poten-
tially simple way to predict microwave
auxiliary service congestion, the record
indicated that it would produce incorrect
and inconsistent results and lead to un-
necessary costs,” according to an FCC
press release.

FCC Assistant Mass Media Bureau
Chief Bill Hassinger said the SBE proposal
ended up being too cumbersome and rid-
dled with burdensome exceptions.

“"We'll continue to do it on a case-by-
case basis,” Hassinger said.

Acccrding to SBE Member Dane Erick-
sen, who helped draft the TV and aural
STL proposals to the FCC, the FCC deci-
sion will adversely impact the aural STL
proposal, which uses a similar congested
area definition. Both proposals were made
by SBE in early 1990, but the FCC decided
to act on the TV proposal first.

According to the FCC Mass Media En-

{continued on page 11)
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NAB Asks
FCC to Scrap
New Fines
WASHINGTON The NAB
has asked the FCC to terminate
its recently adopted fine and
forfeiture schedule and initiate
a new rulemaking that would
include public comment.

The NAB has charged that the
FCC adopted the significantly
increased fine schedule as a
matter of policy and not
through the “required rules

making” process.

“In taking this action, the
Commission has deprived FCC
licensees of their procedural
and substantive rights,” the
NAB said.

Energy-Onix
and BE Get
Russian Radio Nod

GILLETTE, Wyo. Energy-
Onix and Broadcast Electronics
have been selected to provide

transmitters and other broad-
cast equipment for the upcom-
ing Radio 7 project in Russia.
Radio 7 will be Moscow’s first
commercial FM station. Ex-
pected to operate with 60 kW
of power, the station is the
brainchild of American en-
trepreneur Ben Doud.
Project coordinator Video
Communications and Radio,
Inc. has announced that
Energy-Onix will provide the
transmitters while BE will pro-
vide the consoles, tape

machines and other miscellane-
ous equipment for Radio 7.
Originally expected to go on the
air Oct. 1, the station now is
scheduled to begin broadcast-
ing from Moscow in January.

FCC to
Conduct Workshop

COLUMBIA, Md. The FCC
Office of Engineering and Tech-
nology’s Equipment Authoriza-
tion Branch will conduct a
workshop Dec. 12, covering re-
cent administrative changes in
the equipment authorization
process.

In light of the administrative
changes in Parts 2 and 15 of the
equipment rules, the FCC plans
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to familiarize attendees with
preparation and processing of
Form 731.

The workshop will be held at
the FCC'’s Laboratory Complex
7435, Qakland Mills Road,
Columbia, Md.

New Translator,
Booster Form

Available
WASHINGTON The FCC has
revised Form 349, the applica-
tion for authority to construct or
make changes in an FM trans-
lator or FM booster.

Use of the new form will help
reduce application processing
time, according to the FCC.
Forms can be obtained by call-
ing 202-632 FORM, or writing to
the FCC Form Distribution Cen-
ter, 2803 52nd Ave., Hyattsville,
Md. 207081.

Colorado Man
Accused of Interfering
With Police Radios

GRAND JUNCTION, Colo.
Local police recently arrested a
man accused of purposely inter-
fering with local law enforce-
ment and emergency communi-
cations.

Ernest Robert Jones of Grand
Junction was arrested following
monitoring by the Denver FCC
office. The interference in-
cluded “noises, music, catcalls,
rebroadcasts of official commu-
nications and inflammatory re-
marks.”

Jones was charged with
several violations of several state
and local laws, and he may be
charged with violating FCC
regulations, punishable by fines
up to $100,000 and jail time.
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Eureka’s Plenge Discusses DAB

Editor’s note: RW recently visited Munich,
Germany’s Institut fur Rundfunktechnik
(IRT), the research arm of the German broad-
cast authority and a partner in the Eureka dig-
ital audio broadcasting (DAB) consortium.

In an exclusive interview with RW, IRT’s
Dr. Georg Plenge discussed U.S. broad-
casters’ reaction to the Eureka 147 DAB sys-
tem, and the possibility of Eureka develop-
ing a narrowband DAB system to meet the
needs of the U.S. radio market.

RW: The NAB asked Eureka researchers to
develop or to evaluate developing a narrow-
band, in-band DAB transmission system.
Will Eureka undertake the project?
Plenge: I think you should look at this the
other way around. The NAB, who is
negotiating the implementation or promo-
tion of the Eureka system in the United
States, Canada and Mexico, was looking
for a broadband solution with an exquisite
utilization of frequency spectrum, and en-
visaged the so-called L-band.

Now the situation has changed, inso-
far as the Department of Defense in the
United States has said the L-band is not
available. The NAB is now pressed to
find another solution, and some propo-
nents of so-called in-band systems claim
they are able to realize an in-band, on-
channel solution.

I think NAB has to consider all these
different proposals, and so they asked
the Eureka consortium whether it could
also propose an in-band solution or if
Eureka had some ideas on what an in-
band solution is.

No research work on this special point
and no implementation—and of course
no demonstration—has been done. This
is the same status as the other (in-band)
proposals.

Now, [ think we (Eureka) have the advan-
tage of having already demonstrated that
the Eureka system works very well under
very different conditions and we have only
to make the step from abroadband to nar-
rowband solution and the sharing of serv-

ices within one frequency band.

I think that is the main point that has
not been considered by the other propo-
nents: that in each case, an in-band
solution—if we don’t look at an on-
channel in-band solution—means a
sharing with other services.

But we shouldn't forget that Eureka 147

‘‘Finding an in-band solution
can only be possible if all those
who have revelant ideas...
work together.”

—IRT’s Dr. Georg Plenge

is proposing a system and deveioping a
system for Europe first. It is not within
the scope of the Eureka system to de-
velop another solution that is suitable for
America. And if this it to be done, I think
a lot of negotiations are necessary.

Finding an in-band solution is a diffi-
cult task. It can only be possible if all
those who have relevant ideas on such
a solution work together. If they are com-
peting with each other, there is no
chance whatsoever.

If a research project is started—maybe
under the auspices of the NAB o1 the FCC
or whatever—combining all the efforts
and finding something, then I can im-
agine an in-band solution can be found,

response to broadcasters world-wide.

Performance so good, we invite
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but I think not with the quality we are in-
tending to realize here (with Eureka).

RW: If Americans were to define a set of
specifications, how much would it cost for
your organization to accomplish such a un-
dertaking?

Plenge: This is a very rough estimate.
Let me say, $10 million and three years.
That’s my personal opinion.

RW: Would the Europeans do it on their
own, for the U.S5.?

Plenge: I don't think so. You shouldn't for-
get where the money is originally coming
from: half from the government, and the
other from the industry. And the govern-
ment is not interested in supporting this.

RW: Do you think there’s any chance that
Eureka would engage in that kind of activity,
without the Americans directly funding it?
Would they do it on their own, because we
asked?

Plenge: For the moment I cannot im-
agine that Eureka would be able to do
this, because the government will not
pay for it.

RW: If the U.S. wanted to engage your or-
ganization and fund such a project them-
selves, do you think your organization would
look at it?

Plenge: Such things are possible. Why
should American companies and re-
search institutes not be able to fund DAB
research in conjunction maybe with Eu-
reka partners?

RW: Did Eureka ask the NAB to form a
cooperative to include Eureka and the U.S.
proponents to develop a narrowband system?
Plenge: There is no official proposal for
cooperation. I made such a proposal, but
only on a personal basis, because I am
convinced that this is the only way an
in-band solution can be found.

RW: How do you feel, given the amount of
effort that has been put into Eureka in Eu-
rope, about the U.S. not really jumping on
it? The NAB got involved early on, but now
American broadcasters are not responding
very well toward the system. They are com-
ing up with their own systems; there’s a

great deal of controversy.
Plenge: A lot of these things are very
new for us. And we have another way
of thinking about developing and in-
troducing a new system. We look first at
coverage of service areas; we look at
technical solutions and not the feasibil-
ity of (implementing) such (solutions).
What we found in America is that, be-
cause a variety of partners would be in-
volved in the introduction of a new sys-
tem, radio owners, the industry and cus-
tomers have the idea that all these new
things are not good for America. The
(U.S.) situation as it is now is very well
{continued on page 11)
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The AM Game’s New Rulebook

by Judith Gross

FALLS CHURCH, Va. Well, the world’s
longest homework assignment is finally
done.

I'm talking about the AM rules, a.k.a.
Docket 87-267. Now, considering the first
two digits in a docket number tell you
the year it was first proposed, you can
see how long we've been sitting on the
edge of our seats waiting for it.

What this does is revamp the techni-
cal criteria for AM stations. And at least
at first blush, it doesn’t look to be as bad
as the gloom-and-doomsayers thought
it might be.

‘Course, it did land with a great big
“thud” on my desk (actually on my
hand, ouch!) ... all 75 pages of it.

First off, those curious about that ex-
tra 100 kHz added to the AM band
should not be too surprised to hear that
the Commish wants to put AM stations
causing interference up there. The word
is “migration’’—you know, as in what
birds do this time of year.

The Friendly Candy Company wants
to make sure nobody misconstrues this.
Just because they’ve limited the expan-
sion to AM licensees doesn’t mean that
they favor existing licensees over new
entrants. Y’hear that, DAB hopefuls?

The FCC says don't take this as future
policy or anything, but I'm sure the law-
yers will, anyway, when it comes time
to oppose entrants for new services.

Anyway, about all this migrating.
They want the stations who cause the in-
terference, not the stations who get in-
terfered with, to make the move. They
also want to help daytimers, so if no

fulltime station asks for an expanded
channel a daytimer will get preference.

The whole idea is to create a new AM
band that is designed to keep interfer-
ence nil. And the number of letters from
stations interested in moving was sur-
prisingly high.

And since the radios with the extra
channels are already out there, we
shouldn’t have the chicken and egg
“thing” (as our esteemed President
might say).

Consolidation covers voluntary agree-
ments between AMs to give tax credits
for marginal stations which cease oper-
ations. And the FCC also is relaxing the
multiple ownership rules.

But sorry, no limits to simulcasting an
FM's programming on your AM. At least
not for now. The Commissioners said
they’ll look that one over about three
years from now.

As for AM stereo, the bugaboo that re-
fuses to be quiet ... well, like the man
said, there’s good news and bad news.
For stations migrating to the new band,
yes, stereo operations will get a prefer-
ence.

But for those of you who are staying
put, it’s still voluntary. So why don’t
more of you raise your hand and volun-
teer? I know, I know, it has something
to do with dollar signs. And I sym-
pathize. But geez.

Let’s just say that if our military had
to rely on the kind of voluntary response
AM stereo has received, we'd be buying
our oil from Saddam right now.

OK. On to the technical changes.

The Commish is reclassifying its AM
stations to conform with international
rules, and giving Class Bs (former IIs
and IlIs) a boost to 50 kW.

It adopts a 2.0 mV/m protected contour
for Class II and III at night, and does
away with allowing the first local AM to
get interference to the 1.0 mV/m contour.

Instead of a 16 dB adjacent channel ra-
tio for groundwave protection, the new
rules make it 6 dB, and also for first ad-
jacent nighttime ratios. But forget any
adjacent channel protection for Class A’s

skywave.

So if you're in Schenectady and hav-
ing trouble getting Fort Wayne when you
drive to the Tastee Freeze at night, you
have to learn to live with it.

As to the infamous “‘ratchet clause’’'—
the one requiring a 10 percent reduction
in power for stations that want to make
modifications, there’s been a sort of
compromise. Using RSS calculations for
nighttime, with 50 percent and 25 per-
cent exclusion values, stations are
divided into high, medium and low in-
terferers.

If you're high, no go on the changes
unless you lower

the power. For
the guys in the
middle, you

have to keep the
interference no
worse than it is
now if you make
changes, and for
the low folks,
you can make
modest changes
without worry-
ing too much.
And if you're a
new station? You
get to go on the
air only if you
qualify as "low””
Now, there are a
couple more lit-
tle things here
and there, but
that's about the
gist of it. Whew!
The question
now is: Will all
this help AM? Well, we'll have to wait
and see, I suppose, but it won't happen
overnight. I guess the best we can say
is that it’s a step in the right direction,
away from interference, and redefines a
traditionally passive FCC as taking a few
aggressive stands to battle interference.
And, oh yes. The freeze. It's lifted as
of the effective date of 87-267, which is
after it gets published in the Federal Reg-

It's a beer, too.
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ister. So we can stop holding our breaths
now.

And, moving on to the “D*’ word:
Now there are two.

I'm talking about U.S.-developed DAB
systems for in-band which have been
shown to work very nicely, thank you,
at least in demo form.

Ron Strother demonstrated the Lin-
Com system for first adjacent FM DAB

. . .the world’s
longest homework
assignment is finally
done.

for the decision-makers in Washington,
including the DAB Task Force. Sounded
good, as I tell you elsewhere in this is-
sue.

So don't let ‘em tell you it can’t be
done. The final battle will be between
IBOC and IBAC (in-band on-channel
and in-band adjacent channel), just you
watch.

Expect demos at the NAB spring show
that are more than just, “see, I got it
working!”

And if all this tech talk has made you
thirsty, you might want to put your feet
up and relax with a brewski. How about
a DAB? Imported from (where else?)
Germany, of course.

Take a look at the bottle if you think
I'm kidding. It's empty you say? Well I
guess it didn’t survive JG’s visit to the
local chapter of the DAB Drinking So-
ciety.

I just started that club but anyone can
join. If you can’t beat ‘em, drink ‘em.

Have a juicy tidbit, wisecrack, rumor, in-
nuendo or something silly to say? Spill those
guts out to Earwaves by faxing |G at 703-
998-2966, writing to PO Box 1214, Falls
Church, Va. 22041, calling 703-998-7600, or
whispering to the wind. Maybe there’s an
RW mug in your future.
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If you have comments for Radio World, call us at 800-336-3045 or send a letter to Readers’
Forum (Radio World, Box 1214, Falls Church VA 22041 or MCI Mailbox #302-7776). All
letters received become the property of Radio World, to be used at our discretion and
as space permits.

Multiplexing Problems

by Daniel B. Talbot
President
Talbot Technology (T-Tech) Corp.

HUDSON, Mass. The phenomenon
of FM capture has been well-known for
some time. The mathematics which de-
scribe it are mature and simple. Still
there are “electronickers” in abundance
who misunderstand its principles, and
have fallen victim to false claims.

In the 1950s and ‘60s, the audiophile
was briefed on the figures of merit of FM
tuner “A” versus “B” by high-fidelity
magazine testing laboratories. One favor-
ite figure of merit for these laboratories
was a term called “capture ratio.” This
term was used to distinguish the ability
of one tuner’s FM limiters compared to
another to favor the stronger of two sig-
nals sharing the same channel.

If a tuner had a good capture ratio, the
number would be near zero dB. Almost
all the tuners reviewed had good capture
ratios (1 or 2 dB). But what was the prac-
tical meaning of this number? The test-
ing lab would proclaim that if the cap-
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ture ratio was close to zero dB, then an
imperceptibly larger amplitude FM sig-
nal transmitting on the same frequency
as another would command complete
control over the FM reception. This was
based on another simplistic test.

If two unmodulated carriers near each
other’s frequency are summed, then fed
to an FM limiter/discriminator, the aver-
age DC output voltage of the discrimi-
nator will be established by the larger of
the two signals. Similarly, if the
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limiter/discriminator is ideal, if the
smaller signal is now made the larger of
the two, it alone will establish the aver-
age DC issuing out of the discriminator.

The actual test may have used a varia-
tion of this method, but it was essentially
equivalent. And its result was indisputa-
ble. In an AM detector, for example, both
signals would have influenced the DC
output, regardless of their relative am-
plitudes.

The "capture ratio” test does not prove
that the sufficiently weaker signal has no
effect at all, only that it has no effect on
the average DC coming out of the FM
detector. In fact, it does not go unnoticed
by the FM tuner; a whistle results. The
frequency of this whistle is exactly the
frequency difference between the two
unmodulated carriers.

Furthermore, unlike envelope-
detection AM, this whistle grows in am-
plitude as the two carriers are spaced
farther apart in frequency. If the fre-
quency difference is large enough, or
the weaker signal is only slightly
weaker than the stronger signal, this
whistle is not even a sine wave. If one
or both of the signals is now slowly
frequency modulated, the whistle will
be also, and the audible result will
sound like a swarm of bees or distor-
tion. The two signals cannot co-exist.
If they could, we could build things
like analog switches with infinite on-
to-off ratios, simply by first making each
signal frequency modulated, then tilt-
ing the amplitude ratio one way of the
other. In short, we could get something
for nothing—a contradiction of common
sense, if not of the laws of physics.

Further, if the weaker interfering sig-
nal were made pseudo-noise-like, what
would distinguish its effect upon the
desired signal from ordinary front-end
noise? And if FM capture were truly use-
ful, why isn't the tuner’s own front-end
noise completely drowned out by the
capture effect? Why is the stereo audio
so hissy on a fringe area signal, even
though the signal’s RF amplitude is far
above the tuner’s front-end noise and at-
mospheric noise? Could it be that com-
peting signals like noise, even though
weaker than our desired signal, still get

OPINION

At several of the fall conventions the beginnings of what may be a trend toward con-
solidation became apparent. Such a trend would have advantages not only for the
associations hosting the events, but for manufacturers and attendees participating
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in them.

will go into effect in 1993,

Together

only the most prominent shows.

logical.

The most recent talk of consolidation came from the Audio Engineering Society
(AES), which is considering combining its exhibition with that of the Society of Mo-
tion Picture and Television Engineers (SMPTE), possibly as early as 1994.

Also this fall, the Society of Broadcast Engineers (SBE) announced its plan to com-
bine exhibitions with the Radio-Television News Directors Association (RTNDA). That

In both the potential AES-SMPTE and the actual SBE-RTNDA alliances, delays in

Shows: Get

Some have downsized their presence at certain gatherings; others are exhibiting at

With fewer shows, manufacturers may opt for larger booths, heightening their profile
on the floor. What's more, the larger audience of a combined show would offer greater
sales leads than two smaller, more narrowly focused show.

Convention attendees also stand to benefit from the diversity offered by a combined
show. Besides the economic benefit from reduced travel, the increased importance
of audio in the TV and film industries makes the AES-SMPTE alliance particularly

With SBE-RTNDA, the case is not so strong, but technology interests do overlap
in certain areas. Plus, understanding advances in other segments of one’s industry
prepares attendees for future change. The wider range of equipment and opportu-
nity to meet with crossover attendees offered by a combined show is valuable.

For their part, the associations can maintain their individual identity during com-
bined shows by keeping sessions separate, while perhaps offering registration incen-
tives to attendees interested in all the sessions.

Combining smaller shows into bigger shows serves the interests of everyone. The as-
sociations will get more attendance at their conventions, the attendees will have more
to see and do, and the exhibitors will get more sales contacts. It's a win-win situation.

implementation is because separate
convention hall reservations have al-
ready been made into the near future.

Manufacturers clearly benefit from
show consolidation. Because of the
recession and changes in the industry,
these companies have been evaluating
the effectiveness of all the trade shows.

—RW

noticed by the FM detection process?
The answer is emphatically yes.

A quick bench experiment will open
one’s eyes to the facts described above.
In one such experiment, two unmodu-
lated signals were applied to a Marconi
2305 modulation meter. The main signal
was 10 dB larger than the secondary sig-
nal, spaced 4 kHz away. The absolute
amplitudes are unimportant, since the
FM limiters in the modulation meter
were in hard limiting; only the ratio of
the two signal amplitudes is important.
A 4 kHz non-sinusoidal whistle resulted
at the audio output of the modulation
meter.

Next, the weaker signal was com-
pletely killed, and the stronger signal
was frequency-modulated by a 1 kHz
reference tone at 75 kHz peak deviation.
The 4 kHz whistle was only on the or-
der of 35 dB down from the 1 kHz refer-
ence tone at full modulation—hardly es-
caping notice.

Anyone wishing to study the
mathematics describing this effect can
read my engineering-oriented paper in
the Journal of the Audio Engineering So-
ciety issue of June 1979, titled, “Improv-
ing TV Audio at the Broadcast
Transmitter-Receiver Interface.”

Mathematically, an FM discriminator
(or a tachometer) can be modeled as
a differentiator (a high pass filter of
6 dB per octave everywhere). Because
of this, if the tuner front-end RF noise
is white, it will no longer remain white
noise after FM detection, but the high
noise frequencies will be accentuated
6 dB per octave away from the center
of the detector "S”-curve in either direc-
tion.

Whistles will obey the same 6 dB/oc-
tave climb in amplitude as they climb in
frequency (although waveshape will
change). This effect is often called the
“Bow Tie” phenomenon in frequency
modulation reception.

Power multiplexing as it has been
described either cannot work without
damage to the primary signal if co-
channel located, or the description given
for its operation is missing key items.
This is not to say that the secondary sig-
nal cannot be retrieved, via calibrated
subtraction of the primary instantaneous
carrier voltage, but the main desired FM
signal will be corrupted. The only issue
is how much corruption can be still con-
sidered unimportant to the FM listener.

Perhaps if the main signal’s audio is
heavily compressed heavy-metal tub-
thumping music, interfering whistles of
considerably large amplitude or pseudo-
noise data would not be noticed. But a
true test of compatibility should include
quiet classical music, or no music at all.
The sound of silence is easily disturbed
by interference.

Is a whistle or bee-swarm of —-80 dB
considered compatible? 1 do not pre-
sume to know the answer, since it is to-
tally subjective, as is the word “compat-
ible”

”FM capture” has been a severely mis-
used term, becoming an unintelligible
buzzword when used by laymen. In the
hands of an engineer conversant with al-
gebra, calculus and Bessel functions (es-
sential to understanding FM), the FM
capture effect’s usefulness can be under-
stood and properly evaluated. Propo-
nents of in-band digital audio broadcast-
ing on co-channels should consider non-
ideal (non-straight-line “S” curve) FM
detectors, since a mechanism for rectifi-
cation and intermodulation exists be-
tween a main signal and a secondary sig-
nal, even though the two are widely
spaced in frequency (in the ideal case,
the whistle could be made ultrasonic, by
separating the frequencies greatly—but
then, who needs power-sharing?)

mun

Daniel Talbot is president of T-Tech. He can
be reached at 508-562-5820.
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AES SHOW WRAP-UP

Products on Parade

by Ty Ford

NEW YORK After three days of
reconnoitering the exhibit booths and
demonstration rooms of the 91st Audio
Engineering Society (AES) convention,
held October 4-8 at the New York Hil-
ton, it’s fair to say that the meeting
was aptly subtitled, “Audio Facts
and Fantasy: Reckoning with the Reali-
ties”” The following is a selection of
some of the more interesting products
shown.

Microphones
Three microphone products from be-

Sony’s TCD-DIO
PRO Il reflects a trend toward
more portable professional DAT recorders.

yerdynamic deserve mention. The TE
170 miniature VHF diversity wireless
transmitter and receiver, combined with
the DT-159 headset mic, provides wire-
less mic and headphone operation for
“maximum freedom” for the on-air an-
nouncer. This system (at $1,300) is per-
fect for the one-person “all-request”
shows and fast-paced morning shows
because it allows the talent to leave
the board to search for music cuts or
“bits.”

The DT-159 comes with a high SPL
version of the M-500 mic capsule. The
headphones can be configured for ste-
reo or dual mono, for broadcast and cue.

There are
distribution amplifiers
and then there are

All batteries are removable.

Also new was beyer’s MC 833 ($2,500),
an intermediate-size diaphragm stereo
condenser mic for EFP and sampling.
The MC 833 contains three separate di-
aphragms and can be adjusted to pro-
vide a variety of both MS and X-Y con-
figurations.

Gotham Audio was showing a mic
they call “The Perestroika Microphone.”
Based on the sound of the U47 Neu-
mann, it is available in three configu-
rations. The UM 70 ($995) is three-
pattern switchable; the UM 70S ($1,150)
is the same, but offers "unit construc-
tion and improved noise performance.”
The M 71 ($795) is a cardioid-only ver-
sion,

Sony introduced two new omni and
cardioid tube mics, the C-800G ($5,600)
and the C-800 ($4,400), which will be on
the market in May 1992. Sony describes
the C-800G as a cardioid/omni mic with
“the world’s first thermo-electric cooling
system.” It is patterned after Sony’s C-
48. The C-800, without cooling fins, is
patterned after the C-37A.

For your ears

AKG showed its K400 ($189) and K500
($229) headphones with acoustically
transparent diaphragms that reduce
sound bounce between the ear and the
driver. All materials used are biodegrad-
able or recyclable. They have washable,
replaceable, non-allergenic ear pads,
oxygen-free copper cable and gold con-
nectors. Their dual diaphragm K270s
come with a switch in the headband that
turns the phones off when you take
them off.

Orban Associates, part of the AKG fa-
mily, showed its digital Model 8200 Op-
timod FM processor. Still undergoing
software tweaks at the Radio 91 show in

ATI DISTRIBUTION AMPLIFIERS...
in a class by themselves.

AUDIO

AT

DON’T SETTLE FOR LESS THAN ATI PERFECTION.
TAKE A CLOSER LOOK FOR YOURSELF.
CALLORWRITEFORFREEDETAILED BROCHURES TODAY!

TECHNOLOGIES HORSHAM, PA 19044
INCORPORATED

328 MAPLE AVE.

(215) 443-0330 FAX: (215) 443-0394

» Circle (74) On Reader Service Card «

San Francisco, production units have at
last been shipped. One of the first was
installed last month at KVRY-FM in
Mesa-Phoenix, Ariz.

FadeMaster

JL Cooper Electronics has a great de-
vice called the FaderMaster ($299).
Through software and firmware, the
FaderMaster control panel gives you
eight channels of real-time control for
MIDI devices, including volume and
panning, pitch bend, aftertouch, pro-
gram change, notes and more.

The FaderMaster also can be used as

WITH HARRIS ALLIED

an effects processor controller. You can
jack a FaderMaster into most new effects
boxes and have real-time control of up
to eight parameters at once (no more

{continued on page 10)

IT'S A COMPLETE
DUBBING FACILITY
IN A BOX!

FAST TRAC lets you make dubs without tying up your produc-
tion studio. It’s a *‘one-pot board’’ with the input selection, gain
control, and monitoring functions of a console. Connect a CD
player, R-DAT, turntable, and cart recorder to dub carts with one-
button ease. Automatic recorder timing produces tightly cued
carts every time with no guesswork! Built-in test oscillator, multi-
mode recording, processor insert ability. It’s like adding another

studio for a fraction of the cost! In Stock.

o HARRIS
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Z With expanded staff and services. . .our lead keeps on growing! ’

HARRIS ALLIED ©1991
> ‘Call me, I'm interested.’’ Cirde (54)

‘‘Send me literature.’’ Cirde (122) «



i g
|

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

IS YOUR FURNITURE READY
TA P E C A S TE R To BE Put OUT TO PASTURE?

900 SER'ES WE'RE QUTSTANDING IN THE FIELD... ¥

\ A\
MONO/STEREO PLAYBACK - High Quality Studio Furniture.
* 3 Cue Tones Standard x
* Fast Forward - Modification & Repair of
e CMOS Logic Existing Studio Furniture.

¢ 600 OHM Active Balanced Output
¢ Cue Tone Defeat Switch

¢ Playback Amp Muting - Installation.
e Three Machines—7"” Rackmount
¢ High Quality at Low Cost

For Additional
Intormation Call:

For more information, contact Tapecaster dealers or VINCE FIOLA

TAPECASTER 215-640-1229

7174A Industrial Drive, Southaven, MS 38671
800/638-0977

8 §,
4 Pennsylvama Ave.

Malvern, PA 19355
Hn v 215.040-1229
FAX: 215-640-53880

READER SERVICE NO. 110

READER SERVICE NO. 134

A

a <
v
.
:
y

¥ Acoustical

vz | STOP WASTING PAPER

The Pyramids
YOU SPEND $150 EVERY MONTH ON WIRE SERVICE PAPER AND RIBBONS

A L P H A WireReady lets you plug your wireservice(s) directly intoany IBM compatible
XT/AT computerand cuts the paper billby 90%. Itsaves you time and money.
PY R A M l D S WireReady automatically prints just what your staff needs. Imagine the
savings alone during nights and weekends. WireReady tracksall the news and

Acoustical Foam lets your staff read and edit stories right on the screen. They printonly the ones
they need. WireReady lets your staff type their local news on the same
e Superior computer with full split-screen access. Too many other features to mention.
Performance

¢ Uniform Pattern
e UPS Shippable

» Basic system for small AM news or FM music stations only $549.
» 24 hour toll-free support and software upgrades only $149/year.

» No weekly fees, and no per-user charges. You own it for life!

» Runs AP, UPI, ABC, NBC, CBS, CNN, NOAA SPORTS and many others. \
» WireReady SNAP and LAN multi-user systems for larger newsrooms. . \

Solutions Inc. licensee *» In use all over the USA. Call for references, info, or a free demo kit. \@

AlphaAudio 7 800 833-4459 :
Aroustics WireReady Newswire Systems Inc.

1-800-782-5742 Framingham, Massachusetts (508) 443-8181

READER SERVICE NO. 59

ANDREW HELIAX"”

Cable & connectors

Cable up to 2-1/4", connectors up to 6".
Cable cut to length, pressurized, conn-
ectors attached. Cable hardware too!

In Stock....Ships Next Day!

Call for our FREE 96 page pricebook

ARTWRIGHT

COMMUNIGATIONS COMPANY

A AVANT-GARDE SERIES A M U R P H Y By b 43240
MODULAR FLEXIBILITY WITH A CUSTOM FIT RNITURE
WE OFFER A CHOICE OF FIVE ELEGANT LINES OF STUDIO FURNTIURE STUDIO FURNITU

A 4153 N. BONITA STREET A  SPRING VALLEY, CA 91977 A TEL (619} £98-4658 A FAX (619) 6981268 A
READER SERVICE NO. 149

800-543-8614

READER SERVICE NO. 138




November 20, 1991

Radio World 9

Convention Panel Tests
Emperor’s New Cables

by Ty Ford

NEW YORK Do expensive audio ca-
bles really make a difference?

That was the topic under discussion at
an Audio Engineering Society (AES)
workshop called “New Cable Designs:
Innovations or Consumer Fraud” held at
this year’s convention in New York in
early October.

A panel of experts and almost 200 in-
terested observers participated in the
workshop. What they found, however,
was not exactly conclusive.

Chairman Dan Dugan, of Dan Dugan
Sound Design, opened the workshop by
showing a variety of questionable adver-
tising claims. Following

report declared, “Differences in speaker
cables may be noticed (only) if any ca-
ble is not long enough to reach the
speaker”

The audience then participated in an
A/B/X test. The A/B/X process allowed
the listeners first to compare two
different speaker cables (A and B).
Then they were asked whether X was
either A or B. Consecutive tests were
performed. In each test, only the
A/B/X computer knew whether X was
A or B.

The first test—between a pair of 10

foot long speaker cables that cost $2,600
and 30 AWG twisted pair wire—was
done, showing an obvious difference.

Dugan, Corey Green-
berg of Stereophile
magazine presented
data to support claims
that silver is the best
conductor for cables,
followed by copper
and tinned copper. He
also noted the impor-
tance of dielectrics,

Some studies suggest that a
listener’s perception of audio is
influenced by a manufacturer’s
or salesman’s endorsement of
a product.

which protect signal-
carrying conductors from oxidation,
thereby allowing their surfaces to main-
tain higher conductivity over time.

Greenberg also spoke in favor of more
expensive cable manufactured with two
twisted pairs within an additional con-
ductive shield, although his preferences
seemed based on improved noise rejec-
tion rather than improved signal han-
dling of such a cable.

Referring to the “skin effect,” which
theorizes that DC currents travel through
the core of a conductor while AC com-
ponents (like audio) normally travel on
the outer surface (or skin) of a conduc-
tor, Greenberg saw merit in using
varnish- or urethane-coated single-
strand conductors to guard against sur-
face corrosion.

He also noted that speaker cables
should be considered in context with the
system in which they are used. For ex-
ample, the less stable the power amp
output, the greater the possible varia-
tions in performance when coupled with
different speaker cables.

Engineer Fred E. Davis from Hamden,
Conn., who has studied the relative re-
sistance, inductive reactance and capaci-
tive reactance of a dozen different cables,
agreed with Greenberg that amps can
make more of a difference in perfor-
mance than the cables.

Jeff Corey, of the New York Area
Skeptics Society, produced evidence to
support a claim that listeners may be-
come predisposed by information that
will alter their opinions. According to
Corey, “Something as simple as being
told that the cable you're testing is sup-
posed to be better, or reading that
‘respected professionals’ believe it to
be better, can skew the listeners’ per-
ceptions so that they really believe it's
true.”

David L. Clark, of DLC Designs in
Farmington Hills, MI, reported on a
recent “double-blind” experiment be-
tween Monster Cables and double con-
ductor twisted-pair machine tool wire.
Results were so inconclusive that one

While that comparison proved easy, the
next test between the $2,600 cable and
standard 12 AWG two-conductor
twisted pair cable with standard insu-
lation was not.

Some in attendance complained that
tests may have been compromised
by the 40 milliohm contact resistance
of the switching relays in the A/B/X
box, the use of 12 AWG two-conductor
twisted-pair cable from the power
amp to the switchbox and even by the
large hall in which the tests were con-
ducted.

While some left convinced that the test
had been compromised, others left con-
vinced that they had just heard the em-
peror’s new speaker cables.

FM TRANSLATORS

INTERFERENCE SEARCHES based on
NEW rules to locate a channel

DETAILED INTERFERENCE studies
optimizing Site Location and Direc
tional Antenna designs. Calculates
allowed ERP on all 360 bearings

TERRAIN ELEVATION RETRIEVAL
determines t IAAT for 12 bearings (every
30 degrees)

DISTANCE TO CONTOURS plots
projected coverage

COVERAGE MAPS AND OVERLAYS
depicts signal coverage and other
desired data

POPULATION COUNTING to deter
mine potential listening audience
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* Phase Correlator
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* Built-in Power Supply
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Call 1-800-776-3833 for friendly sales information and to

receive the A779 color brochure.
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We are pleased to announce
a solution to your
capital budget problems

with the
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a nationwide offering with

$25,000,000

in available funding

Funds up to $50,000 available on credit application only —
no financial statements required in most cases.

Convert capital expenditures into fully deductible operating ex-

pense by leasing. Leasing does not affect your borrowing power,

and leaves your capital free for investment. Terms and payments

can be structured to fit your cash flow situation, and you get the

equipment you need immediately. Our leasing program accom-

modates amounts from $5,000 up to the largest facility packages.
Another reason why people are calling us...

The Preferred Source
for audio and video equipment

Here are just a few of our product lines:

Abco
Adams-Smith
ADC

AIR Corp.

AKG

A-Line Furniture
Alps Furniture
Andrew

Aphex

ATI

Atlas

Audi-Cord
Audio Animation
Audio-Digital
Audiometrics
Audio-Technica
Audiopak
Auditronics
Autogram
Azonic

B & B Systems
Belar

Beyer Dynamic
Broadcast Audio
Broadcast Electronics
Burke Technology
Cablewave
Celwave
Comark
Compu-Temp
Comrex

CRL

Crown

DAC

dbx

Di-electric
Denon
Dictaphone
Dorrough

EFXX
Electro-lmpulse
Electro-Voice
Enberg

ESE

Eventide
Express Group
Fidelipac
Gentner
Gepco Wire
Hedco

Henry Engineering
Hnat-Hindes
HOME Racks
Inovonics

ITC

JBL

Kintronics
Klark-Teknik
Koss

Lexicon
Logitek

Luxo

Marantz

Mark Products
Marti

Middle Atlantic

Modulation Sciences

Monroe

MTS

MTU

Murphy Studio
Furniture

Nakamichi

NEC

Neutrik

0. C. White

Omni-Mount

Orban
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The Davis Communications Group, Inc.

Otari

Priority Leasing
Pro Products
QEl

Radio Design Labs
Radix

Ramko

Rane

Revox

Ruslang

Russco

Samson

Scala
Sennheiser
Shure

Siemon

Somich Engineering
Stanton

Sonex

Sony Pro Audio
Soundcraft

STL

Symetrix
Tapecaster
Tascam
Technics

Telex

Telfax

TFT

360 Systems
3M/Scotch

Titus
TMD/Will-Burt
Valley Intl.
Vega

Viking
Wegener Comms.
West Penn Wire
Zercom

Mid Atlantic
Southeast
West Coast
Video Sales

800/345-7112
800/525-1037
800/523-1037
800/942-6005
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New Products Displayed
At 1991 AES Convention

{continued from page 7)
punching around from page to page
and squinting at undersized LCD
readouts).

FaderMaster comes with presets for
the ART Multiverb II, Lexicon LXP-1 and

A Fostex DAT recorder was

just one of several DAT products at the 1991 AES show.

track for a spot into the H3000, time com-
press it and change the pitch up or down
for extra character. There’s even room to
spare for recording a 30-second spot in
stereo.

Also for the UltraHarmonizer, there’s
the third-party Zvonar
software package for
Mac Il and above ($250
includes the Run Time
version of Opcode’s
MAX). Zvonar is an
editor/librarian/front
panel emulator that
lets you graphically
present all UltraHar-
monizer parameters
and locks the computer
keyboard to the H3000
controls.

e

'O 1O

:‘ Workstations, DATs

Advances on the
digital audio worksta-
tion (DAW) front in-

LXP-5. You can also program it to run the
Alesis Quadraverb, all Digitech products,
Lexicon 300, Yamaha SPX-1000, Eventide
UltraHarmonizer or any other devices
via SysEx, as long as they can receive
MIDI contoller data.

Eventide advances

Speaking of the UltraHarmonizer, the
four megabyte chip sample boards are
ready, which means 95 seconds of mono
sampling or 47.5 seconds of stereo sam-
pling. It’s a $1,500 upgrade from the old
sampler board and a $2,299 upgrade for
H3000s that don't already have a sampler
board.

In effect, the sampler boards can turn
the H3000 into a digital cart machine
with time compression and pitch
change. So now you can record a voice

The industry's most cost-effective remote control is now even

more so with m 4 Sof ! New features include: scale
selection with decimal point & units; log conversion & indirect
power computation; clock/calendar with up to 80 datefime
programs; optional RS232 interface for computer control &
autologging; six telephore call numbers; options for dual control
(dial-up & dedicated line); multi-user security codes; . . . and now
it has a fresh lemon scent! All this and no increase in price! A
basic eight channel system with relay panel and screw-terminal
interface is only $1498 and it's simple to install and operate.

RFC-1/B Dial-Up Remote Control $1099
RP-8 Relay Panel (one needed per eight channels) $399
AFS-1 Dual Channe: Audio Failsafe $249
UPS-1 Uninterruptable Power Supply $249
SP-8 Heavy Duty Surge Protector $129
ACM-1 AC Current Monitor (monitors tower lights) $99
RK-3 Rack Kit (mounts RFC-1, AFS-1, UPS-1) $35
RS-232 Serial-Data Conversion Kit $299

TM-1 Temperature Monitor Module (monitors room temp) . . $29
SU-4 System 4 Software Upgrade Kit (for existing units) . $100

We have a 3 page fax, a 12 page booklet and a demo unit you
can try out from your own phone. The RFC-1 is field proven with
over 300 units currently in use. Don't make the mistake of
paying too much for your next remote control. Call us today!
THE SVSTEMS (615) 228-3500

(
-
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clude the “Otariza-
tion” of the Pro-Disk 464, now availa-
ble in 4- to 64-track versions starting
at $31,000.

My “Best New Player” award in the
DAW category goes to SoundLink from
Korg. For $35,000 you get an 8-in/10-out
controller and hard drive system that
records and plays back up to eight chan-
nels of audio for a total of 100 minutes,
expandable to over nine hours, at 48
kHz.

SoundLink has digital EQ, reverb,
limiter, gate, a MIDI master fader and a
Master fader. Automation includes read,
write and update modes.

The parade of new DAT machines
includes Sony’s TCD-D10 PROII porta-
ble DAT ($3,300) with absolute time and
new display features, balanced mic/line
inputs and RF end search. Earlier TCD-
D10 PROII models can be upgraded
for $400.

Sony also showed the PCM-2300 DAT
($1,590) with 1-bit delta sigma modula-
tion, absolute time and 12-bit “LP” rec-
ord/play 32 kHz sampling (in addition
to 44.1 and 48 kHz).

The Fostex PD-2 timecode DAT porta-
ble ($10,950), set for January 1992 deliv-
ery, takes an “if-it-doesn’t-have-it-you-
don’t-need-it” design approach that
makes this DAT recorder a formidable
piece of EFP gear.

In addition to JVC’s time code DS-
DT900N DAT now in use, JVC also
showed a hand-held portable DAT
expected to be ready sometime in
‘92. Plan to pay between $1,000 and
$2,000.

Teac’s Model DA-P20 portable DAT
($1,000) features absolute time, balanced
mic/line analog 1/Os, digital 1/O, 16-bit
A/D converters, two-hour battery oper-
ation and SCMS.

Eventide’s VR240 digital logger has an
entry-level price of $9,995 for eight chan-
nels of low-bandwidth audio, expanda-
ble to twenty-four tracks.

Finally, Alesis showed its ADAT digi-
tal eight-track recorder ($3,995) that uses
S-VHS video cassettes. With the optional
BRC remote control ($1,995), ADAT can
provide up to 128 channels on 16 time
code locked machines.
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SPL Effects Debated

by Ty Ford

NEW YORK Back-to-back papers given at this year’s AES convention by W.
Dixon Ward of the University of Minnesota, and Julia Doswell Royster of En-
vironmental Noise Consultants, Raleigh, N.C., downplayed recent reports of
hearing loss due to overly loud music.

While both agreed that sound levels above 85 dB could produce hearing
loss, they also cautioned that the specifics of measurement were equally im-
portant. According to Ward, “Much of the data collected is inferential and
flimsy. Research based on knowledge of the average and peak elements of
acoustic input to the inner ear over a period of time, which creates a pres-
sure/time history, provides much more conclusive evidence.”

Although most testing has been done on humans, Ward referred to one
experiment in which autopsies on chinchillas, which had been subjected to
90 dB-plus audio for eight hours at a time, showed no auditory damage.

Citing the individual nature of each person's hearing ability, Ward said ex-
periments in microtrauma (the loss of hearing in small increments due to very
short exposures to high decibel sound), have not been conclusive. Hearing
loss may occur a bit at a time or as the result of a single exposure.

Royster noted that recent figures of 130 dB published in USA Today could
be alarmist and misleading. “It's important,” she noted, “to know exactly what
that 130 dB figure means—whether it is a measurement of sustained level of
an hour or more, or a peak measurement of less than a second within an
hour’s performance.”

According to Royster, variance factors such as distance from the speakers,
peak versus RMS values, and duration of exposure all must be considered
to provide conclusive data.

In her field studies, Royster’s dosimetry results showed that average sound
levels at clubs and concert venues during performances could typically be
expected to be between 85 dB and 92 dB, with peaks in excess of 130 dB. While
she stated that exposures of an hour in such an environment on a once-a-
week basis probably would not prove injurious, she cautioned against longer
or more frequent exposures.

The Most Widely
Used Headphones.

As a broadcast professional, you need to listen
to the audio—not the headphones. You want
to feel the emotion and excitement exactly
the way your audience does. That's why so
many broadcast
professionals
rely on AKG

headphones.

It's no wonder
that the 1990
and 1991
Billboard
surveys of U.S.
studios found
that AKG headphones are the “#1 Most
Widely Used Studio Headphones.”

Made in Vienna, AKG headphones
are the product of Austria’s musical
heritage. Our engineers have
designed their pure love of music
into the best headphones in the
pro market.

If you're not using our headphones
now, try a pair on—and you'll hear
why we're #1.

AKG Acoustics, Inc.
1525 Alvarado Street
5an Leandro, California 94577 USA
Tel: (1) 510/351-3500
Fax: (1) 510/351-0500

A European
Look at DAB

{continued from page 3)
balanced between incoming money and
service areas and so on.

Things are so balanced between AM
and FM that any change could throw
things out of order. (U.S. broadcasters) are
very worried that new technical systems
could cause a lot of trouble, and therefore
they are against all new systems. That is
our feeling here; maybe it is not true.

I think what is necessary is to provide
much more information on how a sys-
tem such as Eureka 147 can be employed

to fulfill requirements for localism, and
5o on: how this can be done. But the in-
formation has not yet come to those who
are angry and trying to defeat any new
technical services. That is our feeling.

RW: Do you think that it is possible to reach
an agreement, or—based on what you see
happening the United States— that it might
not be possible?

Plenge: Again, we'd like to turn that the
other way around. OQur feeling now is
that introducing or promoting a special
system for DAB is not only a task for the
NAB, but for the radio owners and some
other groups as well. I think the NAB
should first be sure that the other groups
I mentioned will support NAB in these
negotiations. If this is done, I think the
negotiations will come to a success.

FCC Nixes SBE Proposal

{continued from page 1)

gineering Office, no action has yet been
scheduled on the aural STL proposal,
but Ericksen said it probably won't be
approved either.

Without a clear congested area defini-
tion for aural and TV broadcast auxiliary
services, Ericksen said broadcasters will
continue to be confused about STL an-
tenna upgrades.

“What the FCC is saying (by its decision)
is that there are no congested areas .. . it
boggles my mind,” Ericksen said.

He said that if the Commission had

> Cirde'(46)-0n Reador Sarvice Card <

problems using the SMSA as the criteria
for congested areas, it could have offered
alternatives such as Consolidated
SMSAs—of which there are fewer—or
the top 25 broadcast markets.

Ericksen said the FCC'’s decision also
leaves open to interpretation a variety of
scenarios including when a station
should upgrade to a Category A antenna
and which station should upgrade when
a new station’s STL creates a congested
situation with a grandfathered station.

That situation was addressed by the
SBE proposal, Ericksen added.
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EIA's DAB Committee
Holds First Meeting

Internal Structure of
Industry Group Is Set

by Judith Gross

WASHINGTON Some 40 attendees
representing all major facets of the ra-
dio manufacturing and broadcast in-
dustry showed up for the first meeting
of the Electronic Industries Association

TAKE

LEAD

WITH HARRIS ALLIED

(EIA) subcommittee on DAB.

Chairman Randall Brunts from Delco
Electronics said he was pleased by
the turnout, which included systems
proponents, the FCC, the NTIA,
equipment suppliers, semiconductor
manufacturers and broadcasters.

The discussion focused on the in-
ternal structure of the committee,
according to Brunts. Five working
groups were established to cover sys-

TOPS IN AUDIO PERFORMANCE

TOPS IN QUALITY

— That’s Tectan from Harris Allied

Model 412
Frequency Agile SCPC
FM Terminal

Tectan’'s 412 is a frequency
agile, single-<channel-per-carrier
(SCPC) wideband FM receiver
for satellite transmission and
reception of high quality audio, l
voice or data. The standard
mainframe accepts up to four
modulators or demodulators or |
any combination of either. The
412-basic is PROM driven for
NPR network reception. The
412-360 is agile thru 360 stan-
dard channels. Both the mods
and demods are availble in wide
(15 kHz) or narrow (7.5 kHz) or
switchable.

Model 450
Dual FM Subcarrier

T it i
v e g
- S

T — e o

The Tectan 450 is a frequency
agile, synthesized FM subcarrier |
designed specifically for narrow
band multi-channel applications.
Each unit (1 rack unit high) con-
tains two completely indepen-
dent transmitters or receivers for |
stereo applications over ter-
restrial microwave, satellite or
analog fiberoptic facilities.

YOUR SATELLITE AUDIO SPECIALISTS ARE:

@

HARRIS

ALLIED ==

SATELLITE EQUIPMENT

Z FAX 317-962-8961 ' 31 7-962.8596 [ IN CANADA 800-268-6877'

HARRIS ALLIED ©1991
> *‘Call me, I’'m inferested.’’ Civcle (13)

’Send me literature.’’ Cirde (82) «

tems, lab and field tests, costs, in-
dustry liaison and objectives and
evaluations.

Goals in writing

Two attendees were chosen to help
define the goals of each of the three
most immediate working groups and
to draw up a list of suggested names
to chair each one.

Consultant Robert Culver and CBS
Radio VP of Engineering Tony Masiello,
a proponent of Gannett’s Acorn sys-
tem, will outline the work of the
systems working group. Culver and
American Digital Radio proponent
Ted Schober will do the same for
the working group on testing.

Paul Donahue of Gannett (also an
Acorn proponent) and David Birch-
Jones of Marantz will do the out-
line work for the working group on
objectives and evaluations, Brunts
noted.

Brunts said that the general feeling
towards EIAs taking the initiative
in DAB standards setting was positive.
He acknowledged that having indi-
vidual systems proponents working
on the committee was ”a concern,”
but said their presence is necessary.

"They are part of the standards
setting activity. They’ll help provide
the entrepreneurial drive,” Brunts said.
He added that committee members did
feel that proponents should not neces-
sarily hold chair positions on the
working groups, and that their par-
ticipation may be limited “when
appropriate.”

{continued on page 19)

LOW FAT CARTS ‘

AA-4 Compatible
for Bias and Phase

* Lower Noise /
expanded headroom

e Lower Wow and Flutter/
better phase stability

o Lower abrasiveness/
longer life tape

* Lower breakage/
sturdier shell

* Lower calorie/
Save up to $200 cart

Satisfaction fully
Guaranteed by Fidelipac

Call us for prices

4}, 2480 S.E. 52nd Street
Ocala, FL 32671

(904) 622-9058 l
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LinCom DAB
Debuted for
Task Force

(continued from page 1)
lation schemes can be used.

A-B listening showed that neither
the digital nor the analog signal inter-
fered with the other. The digital signal
was full, loud and clear and sounded
similar to the CD played on its own.
There was, however, a discernible
difference in the digital and analog
signals.

More than current licencees

Kuh noted that while the system is
designed to work in the first adjacent of
an FM channel, it could work in other
frequencies if more spectrum is allocated
for DAB.

He said it can accommodate all exist-
ing AMs and FMs, but Kuh and Strother
both conceded there would be room for
additional allocations.

Kubh also said that the system can meet
existing FM protection criteria and still
work well even in crowded spectrum
areas such as the Northeast and the West
Coast.

The system uses only a single carrier,
instead of the multiple carriers other
DAB systems use to mitigate multipath,
according to Kuh.

He said multipath reduction is accom-
plished by combining several tech-
niques: waveform design, adaptive
equalization and error detection and cor-
rection. Kuh also said that multipath can
be eliminated even during “stoplight
fades.”

The breadboard receiver contained
several VLSI chips which LinCom said
will be reduced to a single chip at a cost
of about five to ten dollars each. The
chip, according to LinCom, will be able
to switch easily between a digital and
analog signal.

Short timetable

LinCom has done computer modeling
and listening tests of the system, but has
yet to do field tests and on-air listening
tests. Strother noted that he has re-
quested in-band test authority from the
FCC in four cities.

He said that the LinCom system
would be tested first on WPGC in
Washington, WZLX in Boston and
WZGC in Atlanta, according to an agree-
ment with Cook Inlet Radio Partners. A
station in the fourth city, Los Angeles,
has yet to be selected.

Strother said he hoped to complete
these tests by April of next year, with the
construction of his D.C. test facility and
before the start of the NAB spring con-
vention.

Strother said both he and LinCom are
planning a booth demonstration at that
convention, and multipath reduction
will be a part of that demo. Strother also
said he planned a live, on-air, mobile
demonstration of the system for the
NAB’s radio convention in September,
1992.

Both Strother and LinCom'’s chairman
William Lindsey noted that, like other
U.S.-developed DAB systems, the tech-
nology originally comes from work
done for the military and defense in-
dustries.
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ELECTRONIC TUBE SPECIALISTS
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TOLL-FREE. (800) 422-4250:.
(800) 422-4277 (Calf. only)
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Terms and Conditions, Shipping, Return Procedures
Fuses
Matched audio tubes; Testing with Big Bertha
Receiving Tubes
Transistors, IC’s, Capacitors, Potentiometers,
Subminiature Tubes
Audio Transformers, Goosenecks,
1KW AM Station Glass Transmitter Tubes
High Voltage Vacuum Capacitors
Ceramic Air RF Transmitter Capacitors
Camera Tubes
RF Transistors
XLR Microphone Connectors (Neutrik)
Speakon Speaker Connectors (Neutrik)
D Series/Plastic XLR Connectors (Neutrik)
Switchcraft Connectors
Digital MultiMeters, Radio Design Labs Amplifiers
Canare Audio Cable, Audio Patchbays, Patch Cords
Canare Video Cable, Video Patchbay,
BNC/RCA Connectors, Video Jacks
ElectroVoice Broadcast Mics (RE Series)
Electrovoice Pro-Line Mics, Rack Mount Products
Special Offers

Amp Tubes

XLR Connectors

AC Line Cords

Celestion Speakers

14" x V4" 250V Standard Fuses

———

[ 1 [LEWTITN
! { e [
.125A 1.25A 4.0A 10.0A .25A 1.5A
.25A 1.5A 5.0A 15.0A .50A 2.0A
.50A 2.0A 6.0A 20.0A .75A 2.5A
.75A 2.5A 7.0A 1.0A 3.0A
1.0A 3.0A 8.0A 1.25A 4.0A
10-99: 10° ea. 10-99: 35¢ ea.
ELECTRON TUBE DIVISION
Amperex ITT T i
¢n§ EGeG e ﬂﬂ@’ NATIONAL ELECTRONICS

14" x V4" 250V Slow Blow Fuses

Since 1945
Same Day Shipping

* TERMS AND CONDITIONS -
MINIMUM ORDER: $50.00

PAYMENT TERMS:

First time orders are C.O.D. cash or money order; (Others CO.D.,
company check only, no personal checks).

Net terms available to rated companies upon proper reference sub-
mitted and verified. We also accept VISA & MASTERCARD.

PAYMENT TERMS INTERNATIONAL:

[ Mgl | Prepaid by money order or Bank Draft —
}wf drawn on a USA bank. We also accept T?‘
| R | V|SA & MASTERCARD. L
SHIPPING:

90% OF OUR SHIPMENTS ARE SHIPPED THE SAME DAY
ORDERED. We ship UPS next day air, 2-day air, or ground service
within their service area. All others are shipped Parcel Post (Air Mail)
or Motor Freight. Other methods on request, freight pre-paid by
customer.

WARRANTY:
All of our products carry the standard manufacturer’s warranty.

Transmitter Tubes—Most power tubes are warranted for 1000hrs
from date of purchase. Some tubes carry a 3000hr or 5000hr war-
ranty; contact ARS for more details. Power tubes are replaced for
tube failures within the first 500hrs of operating life and prorated
after 500hrs. Return authorization required. No transmitter tubes
will be replaced without the return & inspection of the tube in ques-
tion. If a tube is urgently needed the customer will be charged for
a replacement tube, and adjustments or reimbursements will be
made after the tube in question has been inspected by ARS.
Speakers—Celestion Speakers are warranted for 5§ years; E/V
Speakers are warranted for 5 years. All returned speakers are
repaired or replaced at the factory’s discretion.

It

RETURN PROCEDURE:
All returns must be approved. No returns will be accepted without
a customer invoice # and RETURN AUTHORIZATION #.

1% " Chassis Mount Fuse Holders

Chassis Mount Fuse Holder

— e

10.0A
15.0A

6.25A

1-9: 50¢ ea.; 10-99: 45¢ ea.

nen $®

(818) 997-6200; Toll-free (800) 422-4250; (800) 422-4277 (Calif. only)
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ELECTRONIC TUBE SPECIALISTS
7110 DE CEL!S PLACE
PO. BOX 7323, DEPT. C
VAN NUYS, CALIF. 91409
(818) 997-6200 * FAX: (818) 997-6158
TOLL-FREE: (800) 422-4250;
(800} 422-4277 (Calif. only)

Since 1945
Same Day Shipping

e’

3CX2500A3 .. ... ..

3CX15000A7

.. $141500

5CX1500A ..........

............. 630.00
3CX2500F3 . ............ 44000 3CX20000A3 ........... 1700.00 5CX1500B .............. 630.00
3CX2500H3. ............ 465.00 3CX20000A7 ........... 1785.00 5762/7C24 . ............. 77500
3CX3000A1 . ........... 44500 3CX20000H3 .. ......... 1700.00 7894 ... Call
3CX3000A7 ............. 525.00 4CX1500A .............. 568.00 8806 .................... Call
3CX3000F1 ............. 435.00 4CX3000A . ............. 745.00 8807.............. ... . ... Call
3CX3000F7 ............. 555.00 4CX3500A .............. 730.00 8891......... ... ... ... Call
3CX5000H3 . ........... 1240.00 4CX5000A . ............. 848.00 8916........ ... .. ... ... Call
3CX10000A1 .. .......... 1415.00 4CX10000D . ........... 1810.00 8976. .. .......... . ... Call
3CX10000A3 ........... 1295.00 4CX15000A ............ 1165.00 8977 ... ... Call
3CX10000A7 ........... 1290.00 4CX20000A . ........... 1510.00 8984 ... .. ... ......... $1370.00
3CX10000H3 .. ......... 1290.00 4CX20000B . ........... 1510.00 8990/4CX20000A .......... Call
3CX15000A3. ... ........ 1415.00 4CX20000C . ........... 1510.00 9011 . ... Call
3CX15000H3 .. ......... 1295.00 4CX35000C . ........... 4270.00

Prices assume the return of a rebuildable dud. if a dud must be supplied from ARS,
n additional 20% of the rebuilding price will be added t

4-400C/6775

T

o the price of the tube.

5840

7558

6BA6 813
2E26 4-1000A/8166 6BE6 872A 4876A 7580W
3-400Z 4CX250B/7203 6C4 4055 5886 7586
3-500Z 4CX250BC/8957 6CW4 4631S 5894 7587
3B28 4CX300A 60DJ8 4691 5902 7609
3CX1000A7 4CX350A/8321 6L6GC 4847 6005 7645
3CX1500A7/8877 4CX600J 6SN7GTB 5636 6012 7649
3CX2500A3/8161 4CX1000A/8168 6SL7GT 5639 6072A 7650
3CX2500F3/8251 4CX1500A 6V6GTA 5651 6080 7651
3CX2500H3 4CX1500B/8660 6X4 5654 6111 7801
3CX3000A1/8238 4CX3000A/8169 7C24/5762/7459 5670 6112 7895
3CX3000F1/8239 4CX5000A/8170 12AT7 5675 6136 7898
3CX3000A7 4CX100000 12AU7A 5686 6146B 8106
3CX3000F7/8162 4CX1500A/8281 12AX7 5687 6201 8122
3CX5000A3 4CX20000A/8990 12AY7 5687WA 6205 8156
3CX5000H3 4CX35000C/8349 12BH7A 5702WA 6386 8791
3CX10000A18158 4X150A/7034 12BZ6 5702wWB 6442 8792
3CX10000A3 8159 4X500A 25L6GT 5703WA 6688 8794
3CX10000H3 5CX1500A 25Z6GT 5703WB 6883B 8806
3CX10000A7/8160 5CX15008 26C6 5718 6939 8807
3CX15000A3 5CX3000A VA220 series 5719 7034 8890
3CX15000A7 5R4GB VA221 series 5721 7059 8891
3CX15000H3 5U4GB 356/5771 5725 7060 8916
3CX20000A3 5Y3GT Y572BAL 5726 7077 8976
3CX20000H3 6AK5 575A 5727 7167 8977
4-65A/8165 6ANS 673 5749 7289 8984
4-125A/4D21 6AQ5W/6005W 678 5750 7486 8986
4-250A/5D22 6AS7GA 810 5751 7543 8988
4-400A/8438 6AUBA 811A 5763 7551 9007
4-400B/7527 6AZ8 812A 5814A 7554 9011
4,000 ELECTRON TUBE TYPES IN STOCK!!

(818) 997-6200; Toll-free (800) 422-4250; (800) 422-4277 (Calif. only)
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4 3-400Z 4-125A 5-500A 872A

. f 3-500Z 4-400A 575 6146
- 4CX250B 4-400C 807 7527A

7,’“ b ud 4CX250BC  4-500A 810 8122

4-65A 4-1000A 833A 2E26

833A 4-400A

e GLASS OR CERAMIC
e FIXED OR VARIABLE
e CAPACITANCE BETWEEN 5pF - 5000pF
* * VOLTAGE RANGE: 22KV - 55KV
* AMPS RMS MAX 10A - 1000A (Water Cooling)

PN Series VOLTAGE CAPACITANCE |KVA SIZE

RANGE RANGE L DIA.

| HT50/HT58 5-7.5KVDC 25-700pF 10 | .890 | .813

e HH58 5-7.5KVDC 500-2500pF .6 .890 | .813
. HT53 5KVDC 7-45pF 7 | 31/64 | 9/16
. | HT54 5KVDC 1-40pF 5 |27/64 | 716
HT55 5KVDC 1-15pF 3 | 25/64 | 5/16
| HTs7 10 + 15KVDC 10-1500pF 35 | 1.890 [ 1.187
HT59 15 + 20 + 25KVDC 50-1500pF 50 | 3.000 | 2.000

4380 4911 P8130 P8420 P8491 XQ1085
4837 BC4917 P8131 P8421 P8496 XQ1410

4389 BC4922B,G,R P8132 P8436 P8497 XQ1413
BC4390B,G,R BC4923B,G.R P8133 P8438 P8498 XQ1415
BC4391B,G.R BC4927B,G,R P8135 P8452 P8499 XQ1427
BC4396 BC4937B,G,R P8142 P8453 80XQZ XQ2170
BC4532U BC4992B,G.L.R P8144 P8454 83XQ XQ2175
BC4592B,G.R BC4993R P8146 P8455 XQ1020R,B,G,L XQ2177
BC4593B,G.R BC4994G,L,R P8147 P8456 XQ1023 XQ3070
BC4594B,G,R,L BC7735 P8148 P8457 XQ1025 XQ3075
BC4809B BC8134B P8160 P8460 XQ1070 XQ3077
BC4892B,G.R BC8480 P8161 P8461 XQ1071 XQ3410
BC4893B,G.R BC8507 P8199 P8462 XQ1073 XQ3415
BC4894B,G,R BC8541 P8197 P8463 XQ1075 XQ3427
BC4908B,G,R P8022 P8400 P8474 XQ1076 XQ4500
BC4909 P8024 P8401 P8490 XQ1080

ELECTRON TUBE TYPES IN STOCK!!
(818) 997-6200; Toll-free (800) 422-4250; (800) 422-4277 (Calif. only)
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2N3375 BFR92 BLV20 BLX69A  F2009H MRF1946A  MRF342  MRF641 SD1149 SD1520-1  TH2001
2N3375 BFR92 BLV21 BLX919A F2012H MRF2001 MAF344  MRF644 SD1219 SD1520-8 TH2003
2N3553 BFR96 BLV25 BLX92A F2013H MRF2001B  MRF401 MRF446 SD1219-5 SD1520-8  TH2005
2N3553  BFR99 BLV30 BLX93A  F2015 MRF 2003 MRF402  MRF6A8 SD1220 SD1522 TH2302
2N3570 BFS22A  BLV3t BLX94A  F3001 MRF2003B  MRF406  MRFA52  SD1222-5  SD1522-1  TH2304
2N3571  BFS23A BLV32F  BLX94C F3002 MRF2003M  MRF421 MRF652 SD1222-6  SD1522-2  TH2307
2N3572 BFTS0 BLV33 BLX96 F3003 MRF2005 MRF422 MRF&53 SD12229-1  SD1522-3  TH244
3632 BFWisA  BLV3SF g x97 F3004 MRF20058B  MRF422A MRF454  SD1224-10 SD1522-8  TH3000
3632  BFW92 BLV34 BLX98 F3005 MRF2005M  MRF424  MRF&640 5D1224-2 SD1522-9 TH300i
2N3733  BFXER BLVS7 BLYB7A F3006 MRF2010 MRF426A  MRF750 SD1232 SD1524 TH3003
2N3866  BFYF0 BLV59 BLY87C F3007 MRF2010B  MRF427  MRF752 S§D12345D12 SD1524-1  TH3005
2N3846  BGYZ2 BLV75/12 BLYBBA  F3008 MRF2010M  MRFA27A  MRF754 SD1272-2  SD1526 TH415
2N3924  BGY22A BLVB0/28 p| ygaC F3009 MRF2014M  ™MRF428  MRFB003 SD1278 SD1526-1 TH41&
2N3924  BGY23 BLV90 BLYB9A  F3010 MRF207 MRFA28A MRFS004 SD1285 SD1528 TH417
2N3926  BGY23A BLV90/SL BLYB9C F3011 MRF208 MRF432 MRFE38 SD1290 SD1530 TH430
2N3926  BGYI2 BLV91 BLY?0 F3012 MRF209 #MRF433  MRF83BA  SD1300 SD1530-1 TH476
2N3927 BGY33 BLV91/8L BLY91A F3013 MRF212 MAF449  MAFB40 SD1301 SD1532 TH478
2N3927  BGY35 BLV92 BLY91C F3014 MRF215 MRFA49A  MRFB42 $D1303 SD1532-1  THAB0
2N4427  BGY34 BLV93 BLY92A F3015 MRF216 MRFA50  MRFB843 SD1309 SD1532-8  TH513
2N4427  BGYA0A BLV94 BLY92C F3016 MRF221 MRFAS0A  MRFB43F  SD1375 SD1534 TH518
2N4428  BGYAOB BLV95 BLY93A  MHW710-1  MRF222 MRF453  MRFB44 5D1401 5D1534-8  TH519
2N4429  BGY41A BLV96 BLY93C MHW710-3  MRF223 MRFA53A  MRFB46 SD1402 SD1536 TH525
2N4430 BGYA1B BLV97 BLY94 MHW7100-2 MRF224 MRFA54  MRF870 SD1405 SD1536-1 TH524
2N4431  BGY43 BLV98 ESM249  MHWB20-1  MRF225 MRFA54A MRF870A SD1407 SD1536-8  TH531
2N4440  BGY45A BLV99 ESM&90 MHWE20-2  MRF226 MRFA55  MRF901 SD1407-8  SD1538 TH532
2N4957  BGYASB BLW27 ESM&91 MHWB20-3  MRF227 MRF455A MRF901A  SD1409 SD1538-1  TH550
2N4958  BGY44A BLW29 ESM791 MMRF240A  MRF229 MRF458 MRF904  SD1410 §D1538-2  THS52
2N4959  BGY44B BLW31 ESM794 MRF1000MA  MRF230 MRFA58A MRF905  SDi410-3  SD1538-8  TH553
2N5016  BGYA7A BLW32 F1001 MRF1000MB  MRF231 MRF460  MRF911 SD1412 5D1540 TH560
2N5070  BGYA7F BLW33 £1001 MRF1002MA. MRF232 MRF464 MRF9i4  SD1412-3  SD1541 TH596
2N5090 BGY4BA BLW34 F1001B MRF1002MB  MRF233 MRF464A  MRF931 SD1414 SD1541-1  TH597
2N5109 BGvY48B BLWSOF  F1002 MRF1004MA MRF234 MRF466  MRF961 SD1415 SD1542 TH598
2N5589  BGY48C BLW&O F1002B MRF1004MB  MRF237 MRF475  MRF962  SD1414 SD1543 TH9021
2N5590  BGY90A BLW6OC  F1003 MRF1008MA MRF238 MRF476  MRF965  SD1418 SD1544 THAL3
2N5591  BGY90B BLW76 F1003B MRF100BMB  MRF239 MRFA77  RF412A SD1421 5D1545 THALS
2N5635  BGV93A BLW77 F1004 MRF1015MA  MRF240 MRF479  SD1005 SD1422 SD1546 THA93
2N5636  BGY93B BLW78 F1004B MRF1015MB  MRF243 MRFA85 SD1006 SD1428 SD1546 THB13
2N5637  BGY93C BLW79 F1005 MRF1035MA  MRF245 MRF484 SD1007-1 SD1429 SDi1546-1  THBS98
ON5441  BGY94A BLW8O F10058 MRF1035MB  MRF247 MRFA92  gp{p12-3 SD1429-3  SD1546-1  THB94
2N5642 BGY94B BLWB1 F1006 MRF1090MA MRF248 MRF492A SpD1012-4 SD1430 SD15446-2  THX15
2N5643  BGY94C BLWB3 F10046B MRF1090MB MRF250 MRF497 SD10173 SD1433 SD1546-2  THX98
2N5849  BGY95A BLWB4 F1007 MRF1150MA  MRF250A MRF501 8D01013-3 SD1434 SD1547

2N5942  BGY9SB BLW8S F1008 MRF1150MB  MRF240 MRF502  gp1014-1 SD1438 SD1547

2N5944  BGY96A  BLWBS F1009 MRF1250M  MRF261 MRFS511  SD1015  Sp143g8-2  SD1547-1

2N5945  BGY94B BLW87 F1012 MRF1325M  MRF262 MRFS515  SD1018-15 SD1441 8D1560

2N5946  BLF14é BLWSS F1013 MRF134 MRF 2628 MRFS517  SD1018-4 SD1444 5D1560-1

2N5081  BLF242 BLWB9 F1014 MRF 136 MRF264 MRF5174 SD1019 SD1444 SD1561

2N6082  BLF244 BLW90 F1015 MRF136Y MRF309 MRF5177  SD1078 5D1450 SD1561-1

2N4083  BILF245 BLW90 F1016 MRF138 MRF313 MRF5177A SD1080-2 SD1451 SD1562

2N40B4  BLT90/SL BLW9i F1018 MRF140 MRF313A MRFS525  SD1080-& SD1451-1  SD1562-6

2N&093 LT91/SL BLW9S F1020 MRF141G MRF314 MRF526  5D1080-7 SD1455 SD1562-7

2N6980  BLT92/S5L BLW96 F1021 MRF148 MRF314A MRFS531 SD1089 SD1457 331563

2N918 BLU20/12 BLW97 F1022 MRF150 MRF315 MRF555 SD1098 SD1458 1564

BFP10  BiLU30/12 BLW98 F1027 MRF151G MRF315A MRFS57  gpi115-2 SD1459 SD1565

BFP91 BLU45/12 BLW99 F1028 MRF153 MRF316 MRF559  gpii27 SD1440 SD1574

BFP94 BLUS0 BLX13 Fi201 MRF154 MRF317 MRF603  SD1132-4 SD1448 SD1575

BFG22 BLU51 BLX13C Fi202 MRF156 MRF321 MRF604  gp1132-5 SD1477 8D1576

BF@42  BLUS2 BLX14 F1207 MRF1461 MRF323 MRF&06  SD1133 SD1478 THOG4

BF@43 ELUS3 BLX15 F1208 MRF162 MRF325 MRF607 SD1134 SD1479 TH1002

BFG43S  FELUAO/12 BLX39 F1260 MRF163 MRF 326 MRF626  SD1134-5 SD1480 TH1005

BFG@63 ELUS7 BLX45 F2001 MRF171 MRF327 MRF627  gD1135 SD1482 TH1010

BFR38 ELU9S BLX&SE  F3002 MRF172 MRF328 MRF628  gD1135-3 SD1484-10 TH195

BFR90 BLU99 BLX&SFS  F2003 MRF174 MRF331 MRF628 SD1134 5D1487 TH196

BFR91 BLV10 BLX&7 F2004 MRF1946 MRF338 MRF629 SD1143 SD1488 TH197

BLVI1 BLX48 F2005H MRF340 MRF&30 SD1143-1 SD1499-1
F2008H '5D1520
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As part of the modular connector system, ARS offers miniature Neutrik audio transformers for use at
2 microphone levels. All three have the same dimensions and are designed to be used with the VM module
to facilitate mating with other modules. They may also be potted in mu-metal cans. Lead lengths are
i J approximately 1 3 in. (45mm), stripped. Brief technical specifications are listed below.
NTE-1

s WHT RED WHT RED WHT RED oL 20K
> 20003“@ ) NTE-4 .~ o 3 \g e NTET03 . 00 3 @\;3(‘ 2v@)
NTM/NTL (red) o —— (yellow) — (orange) o H —0 Com NTE-Series

Series BLACK

[[Tvee [ Colour cose Price | Tums-rato Frequency response at 200 ) source | max Input level 1% THD/S0 - ]
NTE 1 | rea $950 | | 4 30-20K + 050dB | &
NTE 4 ellow 950 | ¢ . 30 20K * 10dB
NTE 6 green — |16 30-20K + 10dB 0
NTE 103 orange 9.50 | 1-3 10 30-20K * 10dB l 450
NTM 1 2400 | | \ 15-25K + 0.5dB l I
NTM 4 2400 | 1 15-25K + 0.5 dB £

_1_1 - 1 Depends ma'c_ui - 4,2 24 dBu J_e - ]

NTL 1 26.00 1

™ | Ffemale XLR
Module with locking

ring for tight and

theft-proof mounting

and securing of

microphones.

M 17 x 17 Thread Adapter
Male thread MX 17 x 1-5/8" Male

Thread Adapter with
Cable Outlet

M 17 x 1-5/8” Female
and for mounting on
panels up to 7 MM

LOCKING
Female XLR

A unique design in microphone holders, the Neutrik “GNS" series Goosenecks have been designed with a maximum
of versatility and user comfort in mind. Standard sets are available in 3 different lengths. By using the adapters and modules
Table or Male XLR  that are included with each set, the user can select any one of the following combinations:

c.(ms°|e Mount One End-Attach to a table or console
Fixed Mount v Attach to a microphone stand (5/8" Threaded adapter)
Attach directly to a 3MX or FX connector
* COMPLETE SETS (Available separately)
Part Number Length Price Other End-Attach to a microphone holder (5/8” Threaded adapter)
GNS-18 .. .. ......... 7 $19.20 Attach to a 3FX - special connector (XLR-Module)
GNS-36 . ........ ... L $23.00 (Contact factory for complete mounting information).
GNS-50 ............ 20" ... ... $33.40 All components are made of Stainless Steel with a matte-
black finish. Goosenecks are also available separately.

110 10+
120 VoIt AC Line Cord, 8, 10amp............... $2.95 —
25’ Molded Straight Guitar Cable . ............. . $2.75 —
25' Male/Female Extension Cable . ........... ... $3.95 —

" Stereo Phone Plug, Shielded
Molded Midi Cable, 6 Cable .. ... ............... $2.10 $1.95
Molded Midi Cable, 10" Cable . ... ......... ... .. $2.40 $2.25

(818) 997-6200; Toll-free (800) 422-4250; (800) 422-4277 (Calif. only)
6
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LIST 1-10 11-24 25+
LIST 110 1124 25+

— < 5651 ........1500 6.00 6.00 Call

OA2 ... ... . ... ... 940 5.00 5.00 Call MATCHED POWER TUBES 5691/6SL7TWGTA . . . .. 2200 15.00 1500 Call
OA3 ........ .. ... .. 1600 950 950 Call TUBE MP MQT MSXT 5692/6SN7WGTA .2200 15.00 15.00 Call
oC3............ 1600 500 500 Call 6BQS/EL84 (Tungsram) .13.00  26.00 — 5751 : ....1200 650 575 Cal
OoD3............... 1600 5.00 500 Call 6L6GC (Ching) . . d 25.00 39.00 5879 . -.....1800 9.25 850 Call
SAR4/GZ34 .. ... .... 2300 795 795 Call 6LBGC USA sTR-307 .. .. gg.% 99.0_0 5881/6LEWGB USSR 2850 675 625 575
5AR4/GZ34 USA. ...2400 15.00 Call Call EL34 (Siemens) y 23.00 *Matched Pair ... .. .. 5600 16.50 16.50 Call
5R4GB .. .. ........ 2325 10.00 10.00 Call EL34 (China) I 27.00 “*Matched Quartet .. 11200 33.00 Call Call
S5U4G CHINA ... .. ..2400 895 Call Call KT88 (China) d 62.00 5965 . ....1200 10.00 10.00 Call
5U4GB USA .. ... . .. 2350 15.00 15.00 Call ! 33.00 6080 . .. ....2400 1400 1400 Call
5Y3GT ............. 1995 495 495 Call : 128% e o el e
6ANBA ... ... ... ..., 2215 10.00 10.00 Call 7027A (GE) ! 78.00 g;g;;;/:lzwc a ”11;'(1)8 g.gg g.gg gall:
6AQ5A ... ... ... ... 1545 850 750 Call SR : ! : a
6AQ8A . ... ... ... . .. 1610 6.00 6.00 Call PR&:?’IJIEES ?550A(GE). ..3600 25.00 25.00 25.00
6AU6 .......... .. .. 1520 4.40 400 Call R - Matched Pair. .. ...72.00 50.00 50.00 50.00
6BABISTA9 ... 1560 6.00 500 Call LM12AX7A (China) 7.25 **Matched Quartet . . 144.00 100.00 100.00 100.00
6BHE . ... ... ... .. 2175 625 625 Call LM-6DJ8 (Yugo) ....................... 7.25 “**Matched Sextet. . .216.00 150.00 150.00 150.00
6BMS/ECL8B2 . .. . ..1710 650 6.00 Call LM-6922/E88CC d 6550 (China) .3500 995 930 Call
6BQS/ELB4 (lungsram) . . 1845 5.50 5.00 Call *Matched Pair .. ... 7000 25.00 25.00 Call
*Matched Pair . . .. ... 3700 13.00 13.00 Cali A Iy oL **Matched Quartet .. 14000 50.00 50.00 Call
Matched Quartet .. 7380 26.00 26.00 Cail Lol 1-10 11-24 i ey
6C10 ... ... .. 2100 1500 1500 Call 6S5K7 ... ...........2840 990 990 Cail 6922/E88CC ....... .1500 850 775 Call
6Ca . ... ... ... .. 1920 6.25 575 Call 6SL7GT ... .. .. .. 1910 550 5.00 Call LM-6922/E88CC ....22.00 12.00 Call Call
6CA4/EZ8Y .. ... .. ... 1710 650 650 Call 6SN7GTB ... .. .. ..2000 550 500 Cal 6973 ........1600 17.00 1700 Call
6CA7USA. .. .. .. . .. 3500 18.00 18.00 Call 6UBA ... ... .. ..1800 500 450 Call 7025M2AX7A ... .. .. 1700 375 345 325
Matched Pair . . . . .. 7000 36.00 36.00 Call 6V6GT .2345 450 350 Call ey e
**Matched Quartet . .14000 72.00 72.00 Call *Matched Pair . .. . .. 4700 11.00 11.00 Call *Matched Pair . ... ... 7400 42.00 42.00 Call
6CG7/6FQ7 USA . . . .. 1400 950 950 Call **Matched Quartet . . .94.00 22.00 22.00 Call ~—*Matched Quartet .. 14000 84.00 84.00 Call
6CL6 ... ... .. .....2600 7.70 7.70 Call 6X4. .. ... ... .. 1800 650 6.50 Call 7044 BB0a00aG0a0 1500 10.00 10.00 Call
6CWS/ELBE .. ... .. 1665 6.00 550 Call 6X5GT ... .. ... .. ... 2150 6.00 550 Call Z1BOATEFTFTFERRERE 1600 700 7.00 Call
6CX8 ...... ... ... 1700 9.00 9.00 Call 12AT7/ECCST .. .. . .. 1580 395 395 350 8. 3800 23.00 23.00 Call
6DJ8 ... ... ... ... 1300 325 325 Call 12AU6 .. ...........1730 500 450 Cal 7247120W7 .. ... ... .21.10 11.80 11.80 Call
LM-6DJ8 .......... 19.00 7.25 Call Call 12AU7AJECCB2 . . . .. 1425 360 3.00 Call 7586 ~.........Call  Call Cal Cal
6DJB JANP . . . . 1300 825 750 Call 12AX7/ECC83 1430 350 275 2.15 {£:1/56650000a00000005 Call  Call Call Call
6EU7 ... . ... .. ..... 1850 12.00 12.00 Call LM-12AX7 ......... 19.00 7.25 7.25 Call 7591A ....3600 17.00 17.00 17.00
6FQ7/6CG7 Foreign ..1400 6.50 6.50 Call 12AX7A/7025 1715 375 335 3.15 = _.3600 17.00 17.00 Call
6GWS/ECL8E . ... ... 1920 6.00 6.00 Call LM-12AX7A ........ 19.00 7.25 Cali Call 8417 (GE) .. ... ....3680 25.00 25.00 Call
6HBS ... ... . ... .. 3100 19.00 19.00 Call 12AY7/6072A (GE) . ...1800 750 6.85 Call ‘Matched Pair .. ....7400 50.00 50.00 Call
6J5GT ........... .. 2000 8.00 800 Call 12BH7A 1850 10.00 10.00 10.00
67 . 2000 10.00 10.00 Call 12BY7A ... ... 2300 12.75 1275 Call il SM'L"S.';:R:"TYPE TUBE SH'EL?SSO o
K1 2000 10.00 10.00 Call 12DW7/7247 . . 1900 11.80 11.80 Call Mll-s:c Chrgme Twistoon . e
6K6GT ... ..... ... .. 2000 9.90 9.00 Cal EL34 Siemens 3575 675 625 575 TUBE SOCKETS
6L6GC China 3600 475 425 385 *Matched Pair . . ... .. 6000 1650 1650 Call 9pinPCMount ... ......................... 195 ea.
*Matched Pair. .. .. .. 6200 1250 1250 Call **Matched Quartet . 12000 3300 3300 Call 9 pin Chassis Mount Solder............... ... 2.50 ea.
**Matched Quartet ..124.00 2500 2500 Call EL34 China 3000 570 480 455 :::: g:;*'*::hm:;;'ﬁm'ﬂ:ﬂ Tube Shietd ....... gg 6a.
CLL . v andn 1280 12en ~an 9 pin Uctat Piastic/Phenolic .. ... ... ... .. ..., U 8a.
Matched S:::;:t 18600 39.00 39.00  Call Lt ls il U000 e e U 8 pin Octal Ceramic. . ........................ 450 ea.
6LEGC USA sRaer ...3600 14.90 14.90 Call **Matched Quartet .. 12000 2700 2700 Call
“Matched Pair. .. .. .. 62.00 33.00 33.00 Call 36KD6 ... ... .. ....3670 1800 1800 Call
“*Matched Quartet . . 12400 66.00 66.00 Call KT66/7581A .. .. .. .. .— Call Call Cal
“**Matched Sextet ..186.00 99.00 99.00 Call EL84/6BQ5 (Tungsram) . . 1845 550 5.00 Call
6L6WGB/5881 USSR . .3500 6.75 6.25 5.75 ECL86/6GWS .. . . .. 1920 6.00 6.00 Call
*Matched Pair . ... .. 7000 16.50 Call Call EF86/6267 . ... ... .. 1300 550 5.00 Call
6LF6GE ... ... .... 3500 19.50 19.50 Call KT88 (China) 5000 14.00 1250 Call
6Lus ... .. 3000 15.00 15.00 Call *Matched Pair .. .. .. 10000 31.00 31.00 Call
65C7 .............. 2710 9.00 9.00 Call “*Matched Quartet . .20000 62.00 62.00 Call .
6S7. .. ... ... 2710 9.00 9.00 Cal 3008 ... . . — 2250022500 Call Call for prices on 50 or more pcs.

7
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'NEC  TOSHIBA Tansistor Pricing  MOTOROLA RCA

P/N 1-9 10+ P/N 1-9 10+ P/N 1-9 10+ P/N 1-9 10+
1805 ........ 750 7.00 2N6609 . . .. .. 400 3.70 410 RCA ... .. 450 4.00 MJ4502 . .. .. 2.60 2.25
2N3055 .. ... .. 90 .80 2SA909 . .. .. 4.25 3.80 MJ15001 toworots) . 3.55 3.30 MJ802 . ... . .. 230 2.00
2N3440 ... .. .. 85 .75 25B554 (toshiva) . 4.05 3.75 MJ15002 mooron) . 3.05 2.85 MJE15030 . .. .250 2.25
2N3441. . . . 85 .75 2SB600 vecy . .4.80 4.45 MJ15003 paowros) . 3.15 2.90 MJE15031 ... .260 2.35
2N3772 ... 1.80 1.60 25C1586 . . . . . 4.25 3.80 MJ15004 morois) . 3.55 3.30 TIP29C.. .. .. .. 80 .70
2N3773 ... ... 200 1.75 2SD424 ... . 390 3.90 MJ15015 Moo . 1.95 1.65 TIP30C...... .. 80 .70
2N5231 ... .. 5.60 5.25 25D425 . .. . .. 265 2.25 MJ15016 mowrois . 2.40 2.25 TP31C .. .. ... 80 .70
2N5634 . .. .. 480 4.50 28D555 (nvec) . .4.35 4.05 MJ15022 mowrots) . 3.05 2.85 TIP32C. ... ... 80 .70
2N6284 . .. . .. 4.25 3.90 28J50 . ... ... 9.00 9.00 MJ15023 mowrots; . 3.05 2.85 TIP33C........ 80 .70
2N6287 .. .. .. 4.25 3.90 28056 .. .. .. 12.50 12.50 MJ15024 ponros) . 3.35 3.15 TIP34C... . .. .. 80 .70
2N6553 ... .. .. 95 85 28K135 . ... .. 8.00 8.00 MJ15025 mMowron; . 3.35 3.15 TIP41IC ... .. ... 80 .70
2N6556 ... .. .. 95 .85 2SK176 ... ... 990 9.90 MJ2955 . ... .. 1.50 1.25 TIP42C ... .. ... 80 .70
1.C. Pricing

P/N 1-9 10+ P/N 1-9 10+ P/N 1-9 10+ P/N 1-9 10+
4558 .. ... ... 1.00 .90 7815 ... ... ... 95 .85 LF356......... 90 .80 TLO71 ....... .. 95 .85
4559 .. .. ... ... 95 .85 7905.. . ... ... 95 .85 LF356H .. .. .. 1.80 1.70 TLO72 .... ... 1.25 1.25
6632 ... ... .. 1.75 1.50 ™12 ... ... 90 .80 LM337 ....... 2.70 2.25 TLO74 . ... ... .. 95 85
5534 ... .. ... 1.75 1.50 LM317T ... ... 1.00 1.00 LM339 .. ... ... 90 .80 TLO82. .. ...... 95 .85
7805 .......... 95 .85 LF351H ... . .. 1.80 1.70 LM386-100 ...1.00 1.00 TLOB4. .. ... ... 95 .85
7812 ... 95 .85 LF35IN. ... ... 90 .80 LM393 . ... ... 1.60 1.40

Due to fluctuations in availability A _ n availability
and price, please call for stock
% DUAL SECTION CAPACITORS 250K Ohm Audio Taper (%" thread, %" shaft) 175
50MFD 50MFD/500V $8.00 250K Ohm Linear Taper (%" thread, %" shaft) ...175
(Marshall/Laney) 250K Ohm Audio Taper (%" thread, %" shaft) 1.75
250K Ohm Linear Taper (%" thread, %" shaft) 1.75
500K Ohm Audio Taper (%4¢" thread, %" shaft) 175
500K Ohm Linear Taper (%¢" thread, %" shaft) 1.75
% SINGLE SECTION CAPACITORS 1 Megohm Pushpull Audio 300
110 11-48 S0+ 1 Megohm Linear. 1.75
20MFD/450V (Fender) Call Call Cail 5 e o u e .
| 22MFD/450V (Fender) . . ... 150 145 125 | (PSP ESIVERENESA R k=
‘ 35MFD/A50V . .. .. e 150 145 1.25 P/N DESCRIPTION PRICE a\:
40MFD/450V (Ampeg) . . . Call Call Call | 5702 Pentode $12.00 e
§703  Medium My Triode $12.00 - ——
70MFD/450V (Ampeg) . . . Call Call Call 5718 Medium My Triode $12.50 :
BOMFD/MS0V .. .. . . .. 250 225 200 5719 Hi My Triode $11.00 !
100MFD/450V (Ampeg) . . .. 275 250 225 | 5899 zemgge :1 3-28 f
. 5906 entode J }
320MFD/450V (Marshall Major) .. Call Call Call 5977 Medium My Triode $10.00
6111 Medium My Twin Triode  $12.00
6112 Hi My Twin Triode $16.00
ACTUAL SIZE
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Same Day Shipping

Female XLR 1-49 50+ 100+
NC3FX . ... ... . . . 192 1.79 168
255 2.40

Male XLR 1-49 50+ 100+
NC3MX. ... . ... ... .. . 1.75 163 1.54
NC3MX-B (Black Shell with Gold Contacts) 2.48 2.29 2.16
Phone Plug, 2 Circuit 1-49 50+ 100+
NP2C .. ... . 190 1.76 1.66
NP2C-BAG (Black Shell) . . . ............. 190 1.76 1.66

1N0 4
NP3C ... . . . 281 261 2.4¢
NP3C-BAG (Black Shell) 281 26 245

Cable Connectors 1-49 50-99 100+
NL4FC (4 pin) 499 Call Call
NL8FC (8 pin) 740 Call Call
Square Panel Mount

NL4MP (4 pin) 247 Call Call
Round Panel Mount

NL4MPR (4 pin) 323 Call Calt
NL8MPR (8 pin) 532 Call Call
Module (Not Pictured)

NL4MM (4 pin) 519 Call Call
NL8MM (8 pin) 9.23 Call Call

ALL PRICES SUBJECT TO CHANGE

Female XLR with On/Off Switch 1-49 50+ 100+
NC3FX-S .. ... .. . 6.80 6.38 Call
NC3FX-S-B 710 6.45 Call

Female XLR—Right Angle
NC3FRC

NC3FRC-B (Black Shell with
Gold Contacts)

Male XLR—Right Angle

NC3MRC . ...................
NC3MRC-B (Black Shell with
Gold Contacts)

Phone Plug, Right Angle 1-49 50+ 100+
NP2RC ... . ... ... 379 350 330
i NP2RC-BAG (Black Shell) ... ... 4.47 4.16 390
-~ e
Male Panel Mount XLR 1-49 50+ 100+
NC3MP . ... .. ... ... ... 185 1.78 1.71
NC3MP!B (Black Shell with
Gold Contacts) . ............ 246 2.28 214 ¢ )
Female Panel Mount XLR 1-49 50+ 100+
NC3FP-1 .. ... ... . ... 192 1.79 1.68
NC3FP-1-B (Black Shell with
Gold Contacts) . ... . ...... .. 2.51 233 219
LOCKING
Panel Mount Jack 1-49 50+ 100+
NJ3FP6C ................ ... 4.29 399 375
~ NJ3FP6C-BAG (Black Shell). . . .. 4.29 399 375



ARS ELECTRONICS SinC 1945
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i .
Same Day Shipping
TOLL-FREE: (800) 422-4250;

(800) 422-4277 (Calit. only)

’b'\i ; 3
“ L}
N § NC3FD-H . NC3FDv NC3FD-L

L AN NC3MD-H NC3MD-V NC3MD-L
N/ Horizontal PC Mount Vertical PC Mount Solder Lug Version
= Note: ‘‘BAG’’ suffix denotes Black Chrome Shell.
Lock and/or unlock connector insert as illus- R .
trated to remove from connector shell. Black Plastic Shell Solder Cup Version

¢ Contact assembly removes from rear of housing via turn latch; NC3MPP
housing remains fastened to panel. Optional front or rear panel 149 50-99 100+
mounting. 145  — —
« Optional locking or non-locking styles.

« Satin Nickel or Black Chrome finishes available.

NC3FPP
1-49 50-99 100+
151 — o

#280 (2 circuit) #279 (3 circuit) ' #228 #3502

149 50-99 100+ _1-49 50-99 100+ _1-49 5099 100+ 1-49 50-99 100+
108 108 99 243 234 225 202 194 186 88 80 80
<1l R -&uu p—r ©
= _" 4 \;\
LA #12B #12A #151, #1528
cs e TR D A 1-49 50-99 100+ 1-49 50-99 100+ 1-49 50-99 100+
10194 .90 101 94 90 101 94 90 #151 ... .338 325 313

#1528....338 325 313

-

#EAC-303 #EAC-309 #70
1-49 50-99 100+ 1-49  50-99 100+ #RAN111PC #RN112APC #1138 1-49 50-99 100+
100 — — 100 — — 149 50-99 100+ 149 50-99 100+ 149 5099 100+ 555 269 248
101 — — 101 — — 32 - -
-~
t 3 " P & - -
M‘i‘ ""Qi."“"" & E' - v-ga—--u:w"
#RAPC3FG #RAPC3MHG #80 #128 #121 Banana Plug
1-49  50-99 100+ 1-49 50-99 100+ 1-49  50-99 100+ 1-49 50-99 100+ 1-49  50-99 100+ 1-49 50-99 100+
150 — — 150 — — 260 260 — 295 — = 299 295 282 165 160 155

(818) 997-6200; Toll-free (800) 422-4250; 422-4277 (Calif. only)
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EWIDE- RANGE DIGITAL MULTIMETER

DM3000 ........$42.50

1 YEAR

DM3000/DM3050

¢ 114" DIGIT HEIGHT

e OVERLOAD PROTECTION
¢ 10MQ INPUT IMPEDANCE
e HEAVY DUTY, 20 AMP

e CAPACITANCE TEST

e TR hFE TEST

¢ DIODE TEST

¢ LOW BATTERY/OVER
RANGE MARK

e TILT STAND

DM3050 Only:

* FREQUENCY TEST
* CONTINUITY BEEPER

'RADIO DESIGN LABS

STICK-ON AUDIO PRODUCTS

Miniature Size: 29" x 1.5” x 5”0
Mounting: 2-sided adhesive tape

Mounting features: Compact size allows mounting where
larger units don't fit

Power Requirements: 12-36V DC (external power supply)

LIMITED WARRANTY

ACTUAL SIZE

DM3050 ........$49.50

SPECIFICATIONS (at 23°C + 5°C, <80% R.H.)

Model DM3009 DM3050
| FUNCTION/RANGE 8 Function/24 Range |10 Funcuon/27 Range
DC Range 200m, 2. 20. 200. 1000V |
VOLTAGE | Accuracy +(0.5% + 2 dats) |
AC Range 200m. 2. 20. 200. 750V |
VOLTAGF | Accuracy +(1 2% + 2 dgts J‘
RESISTANCE Range | 200. 2K. 20K. 200K. 2M. 20MQ 'i
| Accuracy | +(0.8% + 2 dgts) |
DC Range L 200y, 2m. 20m. 200m. 20A 2m. 20m. 200m. 20A
CURRENT | Accuracy +(C 5% + 2 dats)
AC Range 200p. 2m. 20m. 200m. 20A 2m. 20m. 200m. 20A
CURRENT | Accuracy +(1 2% + 3 dgts) |
CAPACITANCE | F2nge | 2n. 20n 200n. 2u. 20uF 1
| Accuracy +(3.0% + 3 dgts} |
FREQUENCY Range 2K 20K, 200KHz |
\ccuracy | +(2 0% + 5 dats) |
DIODE TEST Test Current 1 5SmA MAX
TR hFE TEST 10uA 2.8V l
CONTINUITY CHECK | Audible Beeper |
GENERAL | ACCESSORIES |
Power One 9V (NEDA 1604) 9V Battery |
Dimension 34" x75"x 14 Test Lead 1

Werght 1060z Operating Manual |

ST—SH1 -- STICK-ON

STEREO HEADPHONE AMPLIFIER

P/N PRICE DESCRIPTION/APPLICATIONS
. . 1—LINE AMPLIFIER * 2—_TRANSFORMER BALANCED-UNBALANCED * 3—TRANSFORMER UNBALANCED-
STA-1 Electronics Transformer/Line Amp ... .. $96.00 BALANCED * 4—600 OHM AMPLIFIER « 5—BRIDGING AMPLIFIER » 6—10K OHM AMPLIFIER
WITHOUT POWER SUPPLY .. ... ....... $81.60 7—-MONO COMBINER « 8—STEREO SPLITTER » 9—DC AMPLIFIER
STDA-3 Distribution Amplifier............... $87.60 1—BALANCED OR UNBALANCED INPUTS » 2—BALANCED OR UNBALANCED OUTPUTS
3—BALANCED IN AND BALANCED/UNBALANCED/600 OHM OUPUT  4—600 OHM INPUT & DISTRIBUTED
WITHOUT POWER SUPPLY........... $79.20 OUPUT » DUAL STDA-3 USED IN 3 CHANNEL (left) & 3 CHANNEL (right) OUTPUT
STM-2 Preamp Mic to Line Level ............. $96.00 1—PHANTOM POWER HOOKUP SUPPLIED « 2—BALANCED-UNBALANCED MIC TO LINE LEVEL *
WITHOUT POWER SUPPLY . . ... ... ... $81.60 O "\ERCOMINTERCOM NETWORKS
STSH-1 Stereo Headphone Amp . ............. $84.00 1—STUDIO APPLICATIONS * 2—LIVE APPLICATIONS + 3—HOME APPICATIONS
WITHOUT POWER SUPPLY ... ... ... .. $75.60
ALSO AVAILABLE » ALSO AVAILABLE x ALSO AVAILABLE
P/IN DESCRIPTION P/IN DESCRIPTION P/N DESCRIPTION
STA-3 3 WATT POWER AMP ST-DA3D DISTRIBUTION AMP, STEREO ST-VCA1 VOLTAGE CONTROLLED AMP
STA-6 6 WATT POWER AMP STM-DA3 MIC DISTRIBUTION AMP ST-GCA1 GAIN CONTROLLED AMP
ST-MX3 LINE LEVEL MIXER STM-1 MIC PREAMP ST-GCA2 FAST GAIN CONTROLLED AMP
ST-MMX3 MIC LEVEL MIXER ST-PH1 STEREO PHONO PREAMP

(818) 997-6200; Toll-free (800) 422-4250; 422-4277 (Calif. only)
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7110 DE CELIS PLACE
PO. BOX 7323, DEPT. C

VAN NUYS, CALIF. 91409
(818) 997-6200 * FAX: (818) 997-6158
TOLL-FREE: (800) 422-4250;

(800) 422-4277 (Calif. only)

ARS ELECTRONICS

ELECTRONIC TUBE SPECIALISTS

Since 1945

Same Day Shipping

* OXYGEN-FREE * HIGHLY FLEXIBLE

L-4E6S

* LOW NOISE « LOW HUM ¢ FLEXIBLE » DURABLE

55—

GS-6
Guitar/Instrument Cable Microphone Cable (Star Quad) Quad Speaker Cable (16AWG)
#1 Choice For Many Microphone Applications Py
L = i Vﬂ’—:’-\e,/\‘— —

2 Conductor, Aluminum Tape Shield
Hook Up Wire

* PATCH BAYS
*MIC & LINE LEVEL SIGNALS

* MIXING CONSOLES

656 ft. (200 meters)
$10400

(2-32 Pairs)
Multi-Channel Microphone Cable

s

* HIGH SOUND QUALITY ¢ INDIVIDUAL JACKETED
* DRAIN WIRE » ALUMINUM TAPE (FOIL) SHIELD
* FOR FIXED INSTALLATION

Call for PER FOOT or PER ROLL price

(2-conductor)
Multi-Channel
Microphone Cable

* LOW CAPACITY » OXYGEN FREE COPPER * LOW LOSS * FLEXIBLE * LOW CAPACITY
ote | aaEl CORRER GREATER THAN 95% BRAID SHIELD * 4 CONDUCTOR® BRAID SHIELDING
Colors: Black, Biue, Green, Orange, Purple, Red, Yellow, White * OXYGEN-FREE COPPER
328 ft. (100 meters) 656 ft. (200 meters) 500 ft. 1000 ft. 328 ft. (100 meters) 656 ft. (200 meters)
$12100 824200 820000 840000 $15400 $30800
L-2B2AT MR-202-AT Series L-4E3 & L-4E4 Series

Star Quad Cable (2-24 Quad Channels)

(4-conductor) y ‘& Multi-
_ 147 Channel
: = Microphone
Cable

* HIGH CROSSTALK REJECTION »
¢ HIGH COVERAGE BRAIDED SHIELD ¢
* SOUND REINFORCEMENT e
* L -4E4 IS HEAVY DUTY VERSION OF L-4E3

Call for PER FOOT or PER ROLL price

@0000000000000C0000000000 06

CQO0OO000O0O0O00O0

‘Langth Catalog Number Price
2 PJ81 ... ... $12.00
2 PJ8B2 .. ... 1850
3 PJ8B3 ... ... 1990
4’ PJga4 .. ... .. .. 19.90

OOOOOOOOOOQ

000

Bantam Single

oo

12

Length Catalog Number Price
1o PJ712 .. ... ... $11.50
2' PJ714 ... . .. 11.50
3 PJ716 ... .. ... 1250
a'. PJ718 ... ... ... 12.70
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LV-61S

* Braided Copper Shield with Stranded Conductor

¢ RG598/U Style ¢ Tnin Profile ¢ O.D. .24 in

e For studio applications ¢ Video Patch Cords
Colors Available: Black, Bive, Green, Red

500 Feet $175.00

500 Feet

LV-778

s “Double’* outer braid high density outer shield
* High Flexibility ¢ Good for Long Runs
¢ Low Loss ¢ O.D. 303 in

Colors Available: Black. Blue, Green, Red

$318.00

...............

V4-3C
Multi-Channel Coaxial Video Cable
(4 conductor) > Available in

p——m 3,405
= Conductor
{4 conductor

shown)

¢ Maintains circuit phase * Neat cable runs

* High density shield blocks RF leakage and
electrostatic noise ¢ O.D. .46-56 in.

* Use with Canare BCP-C3 75 Ohm BNC Connector
Colors Available: Red, Green, Blue, Sync/White or Yellow

328 Feet $582.00

£ L P —
SO )

241U-VJ22W-

C
Size: 32" x 19" 4

Jacks: 24 pcs VWJ2-W

$93700

i

PANEL MOUNT BNC PLUGS
BCJ-RU (XLR Panel Mount Style)

$410

e Panel Mount

* Rack Mountable

« Recessed ¢ Fully isotated
¢ Eliminates crosstalk & ground problems

201U-VJ22W-C
Size: 13" x 19"
Jacks: 20 pcs VWJ2-W

$82600

DUAL-VIDEO
PATCHBAY JACKS—75 Ohm

VIDEO PATCH CABLE & PATCH PLUG

\ =~
e |
i S $1560

* Uses Canare VWP-C4 plug and will accept LV-61S

Canare Cable or any RG 59U cable * Can pass 600 MHz
with less than 1.1 VSWR * Nickel plated outer and gold
plated inner pin ¢ Solder center and crimped outer shield

BLANK PATCH BAY PANELS

19" x 175" ........... 40 Patch Points
19" x 1.75" ... ...... 48 Patch Points
19" x 350" .......... 48 Patch Points

BNC CABLE CONNECTORS
R N

CRIMP TYPE -
P/N Cable Type Price
BCP-C3 V-Series Multi Conductor $2.80
BCP-C4 LV-61S/RG59U $2.80
BCP-C7 Lv-778 $2.80

VWJ2-W .. ........... $32.00
Normaled through 75 Ohm terminated
VWJ2-S ............. $32.00

Straight through 75 Ohm terminated
* Switching done by micro switch
* High bandwith
¢ Superior Channel Isolation
* 600 MHz @ 1.1 VSWR with

45dB channel isolation

13

RCA VIDEO CABLE CONNECTORS
* For High Frequency Applications ¢ Rugged Design

e .irwww

-

P/N Cable Type Price
RP-C3 V-Series Cable $_2.80
RP-C4 LV-61S/RG59U $2.80
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Ey ELECTROVOICE Broadcast Microphones

“--..;_

635A
DYNAMIC OMNIDIRECTIONAL
SHAPED RESPONSE

The most popular ENG microphone in the world.
Rugged, bright and natural for vocal quality.

DEALER NET....$93.00 -

Case: Steel
Polar Pattern: Omnidirectional

Fhz: 80-13000 Hz
Impedance: 150 ohms
Output: -55 dB

LIST..........$139.00

RES0
* SHOCK MOUNTED *

DYNAMIC OMNIDIRECTIONAL
SHAPED FREQUENCY RESPONSE

Designed for hand held ENG applications. Shock
mounted ‘‘mic-within-a-mic’’ design for high
shock noise isolation. Built in wind screen for P-
POP filtering.

Fhz: 80-13,000 Hz
Impedance: 150 ohms
Output: -55 dB

Case: Aluminum
Polar Pattern: Omnidirectional

DEALER NET ...$13800 =+ LIST..........$207.00

RESS
* WIDEST BANDWITH RESPONSE
DYNAMIC OMNIDIRECTIONAL

pressure levels greater than 160 dB.
Fhz: 40-20,000 Hz

Widest frequency response of any E/V
microphone (40-20,000 Hz). Ideal for spaced-pair
stereo recording of concert music where shaped X
response is not necessary to solve acoustic pro- |mpeda.nce. 150 ohms
blems. Free from distortion at high sound  Output: -57 dB

DEALER NET...$22600 -+ LIST..........$339.00

Case: Steel
Polar Pattern: Omnidirectional

(T

RE20
« VARIABLE-D »
DYNAMIC CARDIOID

One of the finest studio announcers/voice-over microphones in the
world. Provides undistorted output at extremely high sound pressure
levels such as bass kick drum, up close vocals and other instrument
applications. The Variable-D design reduces bass boosting proximi-
ty effects caused by high sound pressure levels. Also available is a
bass frequency roll off switch for conditions where low frequency
response would be detrimental.

DEALER NET...$35000 -

Fhz: 45-18,000 Hz
Impedance: 150 ohms
Output: -57 dB

Case: Steel

Polar Pattern: Cardioid
Steel Shock Mount Available

LIST..........$525.00

RE27 N/D

VARIABLE-D N/DYM TECHNOLOGY
MICROPHONES

The RE27 N/OYM Microphone incorporates all the features of the
RE20 with added output gain (6 dB higher), frequency response and
uniform sound quality at 90 degrees of axis. Uniform sound is pro-
vided at close or far distances from the microphone. One high Fhz
roll off switch and two low Fhz roll off switches are provided. The
Variable-D Microphone design reduces bass boosting proximity
effects.

DEALER NET ...$41700 -

Fhz: 45-20,000 Hz
Impedance: 150 ohms
Output: -51 dB
Equalization: 4 Position
Case: Steel

Polar Pattern: Cardioid

LIST..........$625.00

The RE38 N/D has extended frequence response and a 16 position
equalization switch which allows great flexibility in attaining the desired
sound. This enables the user to adjust for many different types of
proximity effects. The microphone also employs an advanced shock-
mounting system.

RE38 N/D DEALER NET ...$307.00 -

VARIABLE-D N/DYM TECHNOLOGY
MICROPHONES

LIST....

Fhz: 70-20000 Hz (far)  Egqualization: 16 Position
25-20,000 Hz (close) Case: Aluminum & Steel

Impedance: 150 ohms  pglar Pattern: Cardioid
Output: -53 dB

«e 0. $460.00

OTHER ELECTROVOICE MICROPHONES ALSO AVAILABLE:

Mic Description Mic Description Mic
649B Lavalier Mic DS35 Single-D Cardioid RE18
DL42 Cardiline Dynamic Shotgun RE10 Variable-D Supercardioid RE45 N/D
DO54 Omnidirectional RE11 Variable-D Supercardioid RE8S
DOS6 Omnidirectional noiseless RE15 Variable-D Supercardioid CS15P
DOS6L DOS6 with extended handle RE16 Variable-D Supercardioid RE98

for ENG applications

Description

Shock Mounted Variable-D Supercardioid
N/DYM Cardiline hand held dynamic shotgun
Noiseless Lavalier

Single-D Cardioid; 8-15V Phantom Power
Miniature Omnidirectional Lavalier;

1.35V battery

14
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¢ o
PL50-N/D PL60-N/D PL70-N/D PL68 Lo-Z PL80O PL20 BK-1 PL10
PL68S Lo-Z
PL68SH Hi-Z
N/D-PL SERIES / PRO-LINE MUSIC MICROPHONES
MODEL DESCRIPTION LIST DEALER NET
PLS0-N/D Cardioid N/DYM® vocal microphone with switch $172.00 $ 96.00
PL60-N/D Supercardioid N/DYM® vocal microphone with switch $226.00 $126.00
PL70-N/D Hypercardioid N/DYM® vocal microphone with switch $294.00 $164.00
PL68 Lo-Z Dynamic cardioid vocal microphone, no switch $ 96.00 $ 85.00
PL68S Lo-Z Dynamic cardioid vocal microphone with switch $112.00 $ 99.00
PL68SH Hi-Z  Dynamic cardioid vocal microphone with switch $112.00 $ 99.00
PL80 Dynamic supercardioid vocal microphone $196.00 $115.00
PL10 Dynamic cardioid instrument microphone $314.00 $184.00
PL20 Dynamic cardioid instrument microphone $630.00 $350.00
BK-1 Condenser cardioid vocal microphone (uses EV 523 4.5V battery
or 24/48 external DC) $198.00 $116.00

$B-Series BLACK STEEL PANELS U-Serles UTILITY SHELVES
RK-Serles RACKS (1 to 6 spaces available) R aasacalrodels)

High quality, inexpensive, quick assembly equipment '

racks. Made of 5/8” high density particle board. Rack

rails are tapped and all
screws are provided. Rear VT-Series VENTED STEEL PANELS

Model U-1

rack rails are optional. (1 to 10 spaces available)
Wheels are optional. ‘ ..h‘ '\
PRICE LIST
PART  DESCRIPTION DEALER PRICE LIST Model U-2
D-2 2 space drawer $104.00 $144.00
D-3 3 space drawer 116.80 162.00
D-LK  Specify ‘LK’ for keylock on any drawer 2200 3300 D-Series ENCLOSED RACK DRAWER
U-1 1 space utility shelves 3050 4180 (Keylock avatliable)
u-2 2 space utility shelves 40.00 55.60
VT-1 1 space vented panel* 8.80 12.20
VT2 2 space vented panel* 1056 14.66
*For VT-1 & VT-2, 1-10 space vented panels available
SB-1 1 space black steel panel 860 12.00
SB-2 2 space black steel panel 10.00 14.00
RK-12 12 space equipment rack** 85.00 117.50
RK-16 16 space equipment rack"** 89.60 124.00
“*For RK-12 & RK-16, 2-20 rack spaces are available.
**Rear rack rails are optional. Heavy duty wheels are optional

15
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Marshall

CAP

50-50MFD
500V

$§00

TRANSISTORS

TOSHIBA ¢ NEC
MOTOROLA « RCA/GE

KILLER TUBE PRICES!!

I

EL34 Slemens»
100 pcs. . ..
12 MP
6QT .

<EL34C China

100 pcs. . . .. $3.95 ea.
12 MP .. .. .$11.00 ea.
6 QT 522 00 ea.

.$5.25 ea.
.$13.50 ea.
$27.00 ea.

AC Line Cord: 120V - 10 AMP
12 pcs. or more . . . .$2.45 ea.

CELESTION

Speaker Cabinet
Designer’s Handbook

$§00

NEUTRIK®

<6L66GC China CONNECTORS

100 pes. .. .. $3.85 ea. m
12MP .$10.50 ea.
<6L6GC-STR387 QT $21.00 ea, | NCIFX, 100 prs.+ .. . .5168 en.
Philips-USA  '"m : * | NC3FX-B (Black and Gold
Each .. .. ... .. $14.90 12AX7 > - contacts), 1CO pcs.+ . .$2.40 ea.
MP . $33.00 100 pcs. . $1.99 ea. c
ar .. $66.00 12AUTAS "
3 NC3MX, 100 pcs.+ ..$1.54 ea.
00 (55 < Uk G ﬁ' NC3MX-B (Black & Gold
contacts), 100 pcs.+ ..$2.16 ea.

-

NP2C, 100 pcs.+ . ...... $1.66 ea.
NP2C-BAG, 100 pcs.+ ..$2.45 ea.

7110 DE CELIS PLACE
PO. BOX 7323,
VAN NUYS, CALIF. 91409

ARS ELECTRONICS

ELECTRONIC TUBE SPECIALISTS

ATTENTION:

Owner
Chief Transmitter Engineer
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This is the third in a 10-part series called
DC Fundamentals. Northern Virginia
Community College will offer 1.2 CEUs
(Continuing Education Units) to registered
students who successfully complete the
course and an examination mailed at its
conclusion.

To register, contact the Director of Con-
tinuing Education, Annandale Campus,
8333 Little River Turnpike, Annandale, Va.
22803, or call 703-323-3159. The fee for
the course is $30.

by Ed Montgomery
Part Il

ANNANDALE, Va. We have dis-
cussed the development of the sym-
bols and terms used in the world of
electronics. The development of poten-
tial, current, power and the opposing
force of resistance also have been
presented.

Voltage is necessary to produce cur-
rent; however, resistance is ever-present
in the electric circuitry.

A mathematical relationship between
voltage, current and resistance exists
and can be used to predict what will
happen in various situations. This rela-
tionship was discovered by George
Ohm in the 19th century. Ohm
researched the relationship between
voltage, current and resistance and dis-
covered what is now known as “Ohm'’s
Law of Resistance.”

Ohn's Law states that voltage is equal
to the product of current and resistance.
Stated mathematically: V=(I)x(R),
where “V” is in volts, “I” is in amperes,
and “R” is resistance measured in ohms.

If a conductor has a current flow of two
amperes and a resistance of 500 ohms,
then how many volts are creating this
current flow?

V=(I)(R)=(2 Amperes)(500 Ohms)

=1,000 volts

Using basic principles of algebra,
Ohm'’s Law can be rearranged to solve
for current or resistance. This is illus-
trated in Figure 1.

An example of solving for current
would be having a conductor containing
a resistance of 40 ohms and a potential
of 100 volts applied across it. The
amount of current flowing in the con-
ductor can be found by dividing voltage
by resistance:

I=(V)/(R)=(100 Volts)/(40 Ohms)
=2.5 Amperes

An example for solving for resistance
when voltage and current are known
would be as follows: A conductor has a
current of 1.5 amperes through it with
a potential of 60 volts across it. The re-
sistance of the conductor can be deter-
mined by dividing the voltage by the
current flow.

R=(V)/(I)=(60 Volts)/(1.5 Amperes)

=40 Ohms

Often the values for voltage, current
and resistance are expressed in multi-
ple and sub-multiple units. The prefixes
previously discussed are used to sim-
plify the values being stated.

When using these prefixes, it is neces-
sary to convert all values to unity to
obtain the correct answer. For example,
if a current flow of 2.5 mA (milliamps)
and a resistance of 40K (thousand)
ohms are present, determine the volt-

age across the circuit. To do so, 2.5

The Principles of Ohm's Law

It is extremely important to always

milliamps must be changed to 00025 recognize what your prefixes are stat- V=120 Volts
amperes and 40K ohms must be ing about the numbers you are work- R=40K
changed to 40,000 ohms. I=
V=(I}R) Fi
=(0.0025 Ampere)(40,000 Ohms) igure 1. V=288 Volts
=100 volts V = (I)R) I=6 mA
If the prefixes were not recognized R=
when applying these figures to the | = _V__
Ohm’s Law formula, an erroneous an- -~ R R=335 Ohms
swer would result. I=2 mA
Another example of using prefixes R = _V_ V=
would be with a battery that had a |
potential of 35 volts. A conductor con- , Ed Montgomery is a communications
taining 7K ohms of resistance is con- Ohm’s Law teacher at Thomas Jefferson High School

nected across the battery terminals. De-
termine the current flow:
A=(V)/(R)
=(35 Volts)/(7,500 Ohms)
=.005 Amperes

=5 milliamps Ohm’s Law.

ing with before applying Ohm’s Law
or any other formula.

Here are some problems to check
your achievement in understanding

for Science and Technology. He has taught
broadcast engineering at Northern Virginia
Community College and worked as a
broadcast engineer for several radio
stations. He can be reached at 703-
750-5090.

A New World of Multitracking

by Ty Ford

BALTIMORE During the 17 years I spent working at radio sta-
tions, I cut a lot of spots. It was part of the reason I was hired.

First, all T had was a good voice. Later, I started to enjoy creating
and assembling the various elements of a spot into a finished
production. I was so busy working in the production studio, I
didn't realize that many of my less interested co-workers quietly
slipped away after their airshifts.

There were basically two schools. The first school consisted
of “cut and splice” artists. Although some were better than
others, the best of these people could do amazing things with
quarter-inch tape, a blade and an Editall block.

A concept

Within their genius existed the ability to come up with a
concept that could not be laid down on one pass of tape. With
the concept in mind, they would then record all the parts and
assemble a finished master by splicing all of the parts together.

The best of these people frequently worked with edits that
called for sections of tape as short as one-sixteenth of an inch
(sometimes less) to be removed or added. It was not unusual
to see sections of master tape almost completely covered by
splicing tape pass across the heads.

The other “school” did most of its work with multiple cart
machines. Their genius was in knowing how to override cart ma-
chine stop and start cues, which allowed them to sequence sec-
tions of continuous audio on a single cart. In addition, they
achieved amazing complexity with only two cart machines by
careful “programming” of the order of cuts.

In case you haven't run into this before, dialogue copy can be
created by one person simply by having all parts of one charac-
ter on cart. After the “live” person reads his or her lines, the cart
cued to the appropriate recorded line is played.

With abit of practice, even complex conversations can be made
to sound very natural. Tricks like letting the voices overlap
slightly at times and making sure the copy is written in a con-
versational manner make a big difference.

The next evolution of production rats combined the two
schools. Longer sections of voice, sound effect or ambience tracks
could be cut and pasted together and then dubbed onto cart.
Also known as the “knee, nose, finger and toe” method for the
sometimes un-ergonomic placement of remote start buttons, this
technique produced spots of increased complexity.

Tricky timing

Timing became even tricker due to the “guesstimation” in-
volved in trying to get the correct sections of different edited sec-
tions to line up with each other.

Multitrack tape machines put an end to the madness (excite-
ment and fun) of on-the-fly production. There are those who be-
lieve that the production world sold its soul to the devil when
it accepted multitrack tape machines.

Sure, you could lock up sound against sound as close as
you wanted. But there were times when something special
and unexpected happened during an on-the-fly mix; some

combination of levels and timing that made that mix ... well,
magical.

In some cases the work in progress became so complex that
a track sheet was used to show, on paper, where the different
parts of a spot were, according to track number and time.

While the track sheet seems a rather simple and logical tool,
it offered one very
powerful advan-
tage. In addition to
knowing where
everything was on
the tracks, you also
were made aware of what spaces were left open. To the true
production rat, an “open” or unrecorded track is heady stuff. It
begs the question, “What else?”

The cheaper multitrack was a terrible tease. You could see the
open parts of a track, but you couldn’t run the risk of filling the
space for fear of missing the punch and recording over what you
already had laid down—until accurate and quiet auto punch
in/out came along.

Track bouncing, the process of mixing many already
recorded tracks to a one-track (mono) or two-track (stereo) des-
tination, was the analog version of data compression. Mixing
three recorded tracks of a four-track machine gave you three
tracks left to play with.

Only four tracks

The Beatles’ “Sgt. Pepper” is an excellent example of what can
be done with only four tracks. The main limitations, of course,
are multi-generational tape hiss and having to mix as you go.

The ability to see tracks and fill their unused portions safely,
and being able to bounce mix to infinity without noise are ma-
jor advantages that digital audio workstations offer over any of
the aforementioned methods of production. If you have real-time
fader controls, you can see when the audio on a particular track
is about to change and be there to make your move.

After using a workstation a while, additional options begin to
occur to you. These new options are the direct result of being
able to see the audio in graphic form. Having options doesn't
necessarily guarantee that your work will be any better.

The true strength of your message will still be in the writing
and the performance of the read. However, the increased per-
spective that visual cognition allows, in conjunction with the abil-
ity to move audio around, undoubtedly increases the impact of
your work.

As the new workstations with automated mixing begin to be-
come available, there will be no excuse for missed or sloppy mix
moves. Like the SSL Series “G” console automation, if your mix
is perfect except for one move, you'll be able to rewrite that one
move, hit the button and get coffee while the computer does the
remix. The future is here.

aen

Although Ty Ford s now considered a workstation ‘‘power user,”’
he still enjoys the craft of cutting tape, and has been stropping the same
blade for 20 years. Contact him at 301-889-6201 or via MCI Mail
347-6635.



The contemporary 210 console contains exactly those features and qualities
your on-air people tell us they need to do their best work. Nothing more,

: P thing less.
Why Auditronics’ =
The Auditronics 210 has the best record for up-time of any radio console.
2 I o c?ns OIe o It just plain works, elegantly, all day, every day, all year, every year.
d [/
r?mulns ru Io s And, most important in this age of cost concern, we've made our production
V| r'ual more efficient, so we can deliver today’s 210 console at a price less than that

of over a decade ago.
standard

It's no wonder the 210 console continues to be the on-air mixer of choice
among quality-conscious broadcasters. Choose the Auditronics 210 for
your next console replacement or upgrade. Call 901-362-1350 today for
complete information.

This Auditronics 210-18 in KPFA-Berkeley's on-air studio is one of four 2105 in use at
the Pacifica Foundation station.

M A B ]

N (. 3750 0id Getwell Road, Memphis, Tennessee 38118 - 901-362-1350 FAX 901-365-8629
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by John Bisset

FALLS CHURCH, Va. John Rohwer, sta-
tion manager at WSSQ-FM in Sterling,
M., writes that one of the most oft-quoted
corollaries of Murphy’s Law—that the ex-
pensive parts will blow in order to protect
the relatively inexpensive fuse—was being
proven with stubborn consistency at his
transmitter shack.

Time after time, he'd enter the building,
only to be greeted by the distinctive smell
that only International Rectifier is capable
of producing.

Inspection would reveal one or two rec-
tifier stacks blown, a wire harness with a
crunch that would make Kellogg’s proud,
and toasted wire wound resistors now of
interest only to collectors of semiprecious
minerals. Just as invariably, John would
find three nonType 30 Amp fuses intact—
shiny and new as a kid's bike on Christmas
morning.

A phone call to an electrician buddy got
John alate-model catalog from the folks at
Bussman. Among the many types of fus-
ing that this firm offers are its LPN-RK
LowPeak and FRN-R Fusetron dual ele-
ment fuses.

These two section fuses have the ability
to virtually ignore most moderate over-
loads and transients, yet will blow on the
first cycle when confronted with a brick-
wall dead-load short.

Plus, the current limit feature prevents
the equipment from trying to find some-
thing to do with 200,000 RMS symmetri-
cal amps of short circuit current (as if sym-
metry were important to those one ohm
bleeders).

Books have been written on the subject
of high voltage short circuits, and what
happens to your equipment during the
few milliseconds it looks directly into the
gaping jaws of the Edison grid—it’s not
pretty reading.

Your time is better spent reading the
latest brochure from Bussman. For appli-
cations information and catalog sheets,
call 314-394-2877. If you have crispy com-
ponent tales to swap with John, he can be
reached in the afternoon at 815-625-7527.
He can even tell you which leads light up
the filament on the OA2 tube.

LA 8 1

While we're on the subject of transmitter
site fuse boxes, the next time you visit the
shack, take along ablack indelible marker.
Open each fuse box—carefully—and note
the type fuse used in each. Write this on
the front of the electrical box with your
marker.

At a site where several different types of
fuses are used, the identification can as-
sist with stocking requirements as well as
making sure the right fuse gets replaced.
By the way, if you're a contract engineer
new to a station, check the spare fuses.
Not long ago I was called to a station after
a storm to restore power due to blown
fuses. There were perhaps 10 fuses lying
around the electrical boxes and on shelves
—and you guessed it, every one was
blown. After installing the second one, I
got smart and checked all the others. So
much for spares.

Our freebie for this issue is a useful
VSWR calculation chart, provided by a

voidin Short Fuse

new (to the U.S.) transmitter company.
Elenos manufactures a variety of FM trans-
mitters, in use throughout the world. It
has opened a United States office in the

Figure 1.
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USING THE VSWR CHART

1) Calibrate transmitter VSWR meter.

2) Read VSWR from meter and locate corresponding
diagonal line on chart.

3) On horizontat axis, locate transmitter output power.

4) At the intersection of the VSWR/Forward Power
coordinate, locate the Reflected Power along the
vertical Reflected Power axis.

For optimum stereo performance, the VSWR on an FM
antenna transmission line should be maintained at
1.1:1 or less.

Northeast, and intends to display at the
NAB show.

The VSWR calculation chart helps you
determine VSWR when you know the for-
ward and reflected power. For your copy
on heavy stock cardboard, circle Reader
Service Number 102.

Tom McGinley, director of engineering

for Cook Inlet Radio, and RW's technical
advisor, passed on a procedure he uses for
tuning an FM transmitter for optimum
performance.

Tom writes that recent studies suggest
that tuning an FM transmitter for mini-
mum synchronous AM noise does not
necessarily achieve the best results. A bet-
ter method involves tuning for the most
symmetrical group delay response across
the FM passband (+100 kHz).

This would be most easily accomplished
using a spectrum analyzer. If such equip-
ment is unavailable, an alternative method
uses the station’s stereo generator and
SCA subcarrier generator, and any good
companion SCA modulation monitor—
either 67 kHz or 92 kHz. The procedure
is as follows:
¢ First, use a line section sample on the
transmission line at a point beyond all low
pass filters and/or combiners to feed the
FM and SCA monitor inputs. Do not use
the dummy load for this procedure. The
transmitter must be connected to the sta-
tion’s main antenna for best results.
¢ Next, turn on the 67 kHz or 92 kHz sub-
carrier generator to about five percent in-
jection. Do not modulate the SCA.

Use a pink noise generator (available in
the Sidekick SCA generator, off the NAB
Test CD Volume 1 or Delta’s Stereo Noise
Generator) to feed the input of the station’s
stereo generator left or right channel only.

Modulate the single channel to 100 per-
cent (remember that total modulation will
be less than 100 percent). If no pink noise
source is available, a stereo L-R signal con-
sisting of a 3.5 kHz sine wave modulated
to 100 percent will do.
® Now, monitor the demodulated output
of the SCA modulation monitor. Most of
these monitors have a calibrated noise me-
ter built in, which is the easiest to use.
What you are looking at is residual main
and stereo subchannel to SCA subchan-
nel crosstalk.

Tune each stage of the transmitter for
minimum indicated crosstalk. On a well-
tuned system, you should be able to
achieve at least 45 dB. Modern transmit-
ter and antenna combinations can pro-
duce levels to —55 dB or better.

Minimum main-to-subchannel cross-

ULTRAMOD®
A GENERATION AHEAD

eyl . P S ) o » oy o
¢ ok e ‘.‘. [secseesess s o v s 2 . v @
[} < N ) L)

Noise reduction

* Ultrafast, digitally snythesized stereo generator
* Split band AGC and peak processor

* Dual composite outputs
*
*

Separate Pilot out for composite processor phase lock

1-800-482-LOAD
AVOID THE RUSH « CALL NOW .
) PO.Box 249
(HNAT |HINDES Jinc Yellville, AR 72687
42 Elaine St. » Thompson, CT 06277 « (203) 935-9066 * (203) 935-9242 » FAX (203) 935-9919 (501)449-4093
\ J

talk performance always coincides with
the most symmetrical group delay re-
sponse under these test conditions. This
may or may not correspond to minimum
synchronous AM noise. If a good null is
achieved, you will notice cleaner SCA per-
formance, enhanced stereo separation
and reduced multipath degradation.

Tom McGinley can be reached at WPGC
in Washington. His number is 301-441-
3332.

new

John Bisset is a principal with Multiphase
Consulting, a contract engineering and
projects company. He can be reached at
703-379-1665.
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Air Cooled
Dummy Loads
now in power

ratings of
5kW, 10kW,
15kW, 25kW,
35kW, 50kW,

and 75kW
with low VSWR
that is stable
under power
with a
frequency range
of 60hz to
240Mhz.

QUIET
COMPACT
PORTABLE

(R

L

ALTRONIC
RESEARCH
INC.

A For (OMEGALINE) RF
Coaxial Load Resistors

WATER AND AIR COOLED
MODELS FROM 5 to 200KW

CALL TOLL FREE

» Circle (19) On Reader Service Card «

» Circle (47) On Reader Service Card «



STOP AT THIS SPOT..

...and take advantage of this sensational new
program that will save your station hundreds

to thousands of dollars!

e 27 1/2% DISCOUNT

RAMKO RESEARCH is introducing a new
product line and marketing strategy that
will enable you to enjoy new station equip-
ment of uncompromised quality atamaz-
ingly iow cost.

Examples: An 8 mixer stereo/mono on air
console foronly $2,204; ora 12 mixer con-
sole for only $84/month; or a dual 1 x 4
audio DA at anunheard of $171! And there
are 91 different broadcast products ( over
600 variations) in our line from preamps to
audio DAs thru full switching systems: all
available with super discounts and/or monthly
mini financing.

NET 30 DAYS

What microprocessors did for computers, RAMKO's
doing for broadcast.

Over three years ago we @ed a trend that told us broadcasting

was headed for some very rough times. With this premise, we set out to
develop a product line that capitalized on all the latest technology to provide
performance & quality exceeding any broadcast requirements and, deliver a
dramatic cost advantage. The xL SERIES is the result of this intensive
product development program with pricing, performance & quality that will
put all other manufacturers on the @ and get you off of it.

EXAMPLE #1
MODEL: xL4S/8M: Dual 1 x 4 audio DA. XLR in
& barrier strip out, Balanced in & out.

® 3 year lease w/20% discount
LIST PRICE §............... ﬁfﬁ § J
10 MONTHLY PAYMENT....| $6.87
4 (Minimum $1,500 package required)

@®Payment with order
LIST PRICE §.............. $236
YOUR COST............

EXAMPLE #2
MODEL: xL12/1S: Twelve mixer, 31 input,
stereo/mono broadcast console.

® Payment with order ® 5 year lease w/20% discount

LIST PRICE $.....$4,043 LIST PRICE §............... $4,043
YOUR COST.....[$2,831.18 | MONTHLY PAYMENT..| $84.09
EXAMPLE #3

MODEL: DC38-10S: Ten mixer, 40 input, dual channe! out, stereo/mono
broadcast console w/ alpha numeric & custom backlighted readouts.

® 5 year lease w/20% discount
LIST PRICE §............... }6.,8;
MONTHLY PAYMENT..  $142.08

@® Payment with order
LIST PRICE $.....$6,831 )
YOUR COST.....| $4,852.48

EXAMPLE #4
MODEL: RS-1616FP ( 8 stereo in by 16 out):
Audio switching, mixing system expandable from

8 in 2 out to 250 by 250, stereo/mono. Remote, computer & front panel controlls.

® Payment with order
LIST PRICE §.....$3,850
YOUR COST..... $2,791.25

@ 5 year lease w/20% discount
LISTPRICE §............... $3,850
MONTHLY PAYMENT..| $80.08

« 20% REBATE

LEASING FROM 1 TO 5 YEARS

PAYMENT WITH ORDER

e 25% DISCOUNT

e 20% DISCOUNT

LEASING FROM 1 TO 5 YEARS

OFFER EXTENDED
TO NOVEMBER 24,1991 !!

With 91 products you're bound to ® many other items to improve

your stations performance & your bottom iine

MIXERS |- Portable, battery operated[CONSOLES|---- Mini production/news
room | CONSOLES |----Studio 4,6,8,12 channels [AMPLIFIERS] ---- Audio
interfacing/consumer matching |AMPLIFIERS ---- Audio power SWITCHERS
--- Audio switching, routing, & mixing PREAMPLFIERS| ---- Turntable
/AMPLIFIERS |---- Line level| AMPLFIERS|---- Microphone (AMPLIFIERS -
- Modular distribution/special function | AMPLIFIERS|---- Audio distribution
MIXERS }--- Studio & sound systems

Put uson the @. Call TOLL free today (800) 678-1357, for your
free information package & product literature.

Then compare prices, features and performance with anything else on
the market. And, we are so confident of our products quality, every-
thing is offered with a 2 year warranty, 2 week free trial period plus,
we'll ® you UPS ground charges both ways if you are not wholly
satisfied for any reason!

Don't delay as this is the only ® where you will see this offer
advertised and is for a limited time only.

This is part of a world wide marketing test and, although RAMKO
reserves the right to extend this offer, the discounts and.-financing
options outlined herein are for a limited time.

TOLL FREE (800) 678-1357
FOR ADDITIONAL INFORMATION
& LEASE QUOTES.

OR FAX: (916) 635-0907

3501-4 SUNRISE BLVD,,
RANCHO CORDOVA, CA 95742

-1

Winner of the 1990 Arthur Anderson fast track 25 award for
the 25 fastest growing companies in Northern Calif.

RAM KO RESEARCH

» Circle (117) On Reader Servite Card «



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

Econco
REBUILT POWER TUBES
et

s'!g

Approximately One Half
the Cost of New
3,000 Hour Unconditional Guarantee
Call for Our Price List

Econco 1318 Commerce Ave. Woodland, CA 95695
Phone: 916-662-7553 Fax: 916-666-7760 Telex: 176756
Toll Free: 800-532-6626 From Canada: 800-848-8841

READER SERVICE NO. 108

Who Says Ycu Can't Get
Good Help Anymore?

IUVE cASSISTANT

The Ultimate Live Assist Controller

Save $300 when you
order now 'til New Year's

(800) 336-8004

or call your favorite dealer

[ Y

Broadcast Automation Inc Dallas, Texas 76244
READER SERYICE NO. 61

QWHY LEAVE
Q. THEM IN THE

DARK. ..

. . .when you can reach over
18,000 radio professionals
with your product showcase

4125 Keller Springs

ad? Gain valuable exposure
for your products or services
at minimal cost.

For more information
Call Simone at

1-800-336-3045
or
FAX 1-703-998-2966

CONSOLE UPGRADE
WITHOUT THE BIG

$10,000

NEW
5,000 CONSOLE

RETROFITS
COST COMPARISON

If you own one of these
consoles and can't afford
a new console with
similar capabilities, BDI
has the answer. Our
updated electronics
retrofits can make that
old workhorse sound like
today's best!

Harris Executive,
Diplomat, Ambassador,
President, Stereo
Statesman, Gatesway Il
and Dualux Il Consoles
RCA Consoles
McMartin Consoles
McCurdy Consoles

If your console isn'tlisted - call us, we may be able to help
Most retrofits are plug-in and ready to go with no hassle.
A typical console can be upgraded for as littie as $1,000!
Call today for details!

Peekskill, NY 10566

L}
bdl (914) 737-5032

5 Crestview Avenue

Broadcast Devices, Inc.

READER SERVICE NO. 93

CHECK OUT THESE
ENERGY - ONIX
TRANSMITTER

FEATURES!

Automatic power level control

Automatic VSWR foldback & protection
“User Friendly” controller with manual
override panel*

8X automatic fault recycling*

Solid state IPA (with “E” patch)

Solid state exciter

Remote control interface
opto-isolated circuits

Built-in line surge protection*
No neutralization required!
No proprietary parts!

panel with

*Available only on Energy-Onix transmitters
(Allows emergency on air patching)

A, EnergyOni.
A Lher nix
752 Warren Street, Hudson, NY 12534

S (518) 828-1690 Fax (518) 828-8476

READER SERVICE NO. 89

Digital DJ~

New Features, Lower Pricing
CALL vow!

SMN - DRAKE - UNISTAR - Moody - Etc
Digital DJ replaces all your old audio Cart sources with
hi$ quality dZgsra/audio from a computer hard disk.

Complete Satcllite Systems From $250.00 / Mo
Multi-day Satellite programming is a smap. Full ID,
Jingle, Magic Call & Liner rotation and live assist
options. Auto spot Set fill, Subs for illegal spots. Real
Time operation. Easy operation. Eliminate your paper
Log. I’s all on the screen including live rotating tags &
copy, news and lists. Call for new Demo disk.

Traffic & Billing System Special (Limited Time)

New Low Prices: Soccial Original

EZ Log: $ 695.00 $995.00
Simple Log: 1,295.00 1,995.00
Super Log: 1,995.00 2,995.00

All Traffic systems Zmerface to Digital DJ
Call for 60 page brochure - Our 11th Year
1000+ Stations
The Management
1-800-334-7823 - 1-817-625-9761 - Fax 817-624-9741
P.O. Box 1-36457 Ft. Worth, Tx. 76136

READER SERVICE NO. 53

LDL COMMUNICATIONS INC

For your full turn-key or individual component
needs...LDL supplies a full range of product
and services for the FM broadcaster. RF
transmission products include low power,
side-mount antennas as well as high power,
broadband, multi-channel antennas and
combiners.

CONTACT:

LDL COMMUNICATIONS INC
14440 CHERRY LANE CT, #201
LAUREL, MD 20707
Telephone: 301-498-2200
Fax: 301-498-7952

Louder Cleaner Audio

Great Sound!
Q

QQ Great Price!
Vers. 0.0 ready now!

$1,795.00 List

Reserve a trial

Broadcasters General Store
1-904-622-9058

_JC alifornia Digital
— 1-805-523-2310
Law cast upgrade far existing users avaialable

READER SERVICE NO. 127

UNLEASH YOUR
ITC DELTA

The Audio Dynamics
retrofit card can up-
grade your Delta to
an unprecedented
level of cartridge
audio performance.

® DNR® Dynamic Noise Reduction
provides up to 14dB of non-encoded
noise reduction.

® An exclusive equalization trim network
design provides a playback frequency
response of 32Hz—16KHz +0.7dB.

® The on-board three-tone cue detector is
based on an asynchronous progammable
logic device for quieter audio.

® Full compatibility is assured—just plug in
and go!

Call for complete specifications
137 W. Buckingham Circle, Suite B

(804) 296-4111
Audio
fD Dynamics  Charlottesville, VA 22901
DNR® is a registered trademark of National Semiconductor Corporation

READER SERVICE NO. 15
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! Modulation :R@adlings
i You Can lTrust.
|
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With its new internal DeModulator,
ModMinder is calibrated at our factory
and certified accurate for two years.

~ odMinder’s advanced digital circuitry makes
it the most accurate, temperature-stable mod-
- ulation monitor ever made. Now it has a front
end that maintains the same level of precision, reliability
and stability.

When you order a ModMinder™ with the internal DeMod
Board, or have Modulation Sciences upgrade your
ModMinder, we actually seal the modulation calibration
control. We also send you a certificate of calibration
valid for the next 24 months.

How can we do that? DeMod™ is the first and only
demodulator whose calibration is traceable to an NBS
(NIST) reference. Modulation calibration is totally stable
from freezing to 122° F. It’s also immune to mechanical
shocks, so we certify calibration not only at our factory,
but at your station. In addition, DeMod works with an
exceptionally wide range of RF levels — from 10 mW to
1 W, without any user adjustment.

modulation scisnces

modnyinder
gigita’

ModMinder and DeMod eliminate the uncertainties that
have plagued modulation measurement. There’s no cali-
bration drift due to temperature fluctuations. No need
to calibrate for modulation and RF level before each
measurement. No meaningless moving pointers. Instead,
you get high-resolution, instantly readable, totally reliable
numerical readouts. You can get those readouts anywhere
there’s a modem-equipped PC, too — with ModMinder
Remote software. It’s free with every ModMinder, and
it includes a unique Modulation Histogram that gives you
important insights into your station’s modulation.

ModMinder has revolutionized the way hundreds of
stations measure modulation. Now the optional internal
DeMod card turns it into a standalone dynamic modula-
tion measurement and analysis system — the most accu-
rate ever made. Of course, for precision, convenience
and reliability, ModMinder has been standing alone from
the very beginning.

modulation sciences, Iinc.

12A World’s Fair Drive e Somerset, NJ 08873
Tel (908) 302-3090 ¢ Toll Free (800) 826-2603
Fax (908) 302-0200

©1991 modulation sciences, inc.
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Do Microwaves Cook S-Band?

by Steve Crowley

WASHINGTON Satellite DAB propo-
nents have long preferred operationin L-
band around 1500 MHz because of lower
power requirements and operating costs.
The prospect of microwave oven interfer-
ence is another factor they point to in sup-
port of an L-band allocation.

Operating in the S-band, (around 2500
MHz), the ovens emit energy that might
cause interference to nearby DAB
receivers operating in that band.

In earlier recommendations for the
World Administrative Radio Conference
(WARC-92), the FCC decided to continue
consultations with the Executive Branch
before choosing specific recommenda-

tions for the United States’ position at
WARC-92.

Taken from S-band

The FCC felt that since it might not be
able to come up with enough spectrum
in L-band, it might have to take some

CONSULTANTS
CORNER

spectrum from S-band. It proposed tak-
ing S-band spectrum from the 2300
MHz to 2390 MHz band as required
to satisfy DAB requirements, selecting
a portion of the band that would not

EIA Holds DAB Meeting

{continued from page 12)

Brunts said the expectation was to
reach some sort of consensus on a DAB
standard, and that while disagreements
over standards may prove to be a chal-
lenge, they will help drive the process
as well.

Stay focused
“We want to stay focused on our over-
all objective,” Brunts said, “There’s
a real opportunity here and we don't
want to lose sight of that!”
expected

Brunts the committee’s

work to last for the usual duration
of standards setting efforts—between
two and five years—but said no time-
table has been set yet.

For the next meeting, Brunts said
the DAB committee hopes to formally
invite representatives from Canada
and Mexico, complete the definition
of the working groups, develop some
initial time lines, and solicit broader
industry participation.

The committee will meet next in
Washington, D.C., on Nov. 18. Another
meeting is scheduled for Jan. 20, 1992.

be subject to interference from indus-
trial, scientific, and medical equipment
(ISM) interference.

ISM equipment includes industrial
radio-frequency plastic sealing devices
and equipment for medical diathermy.
The biggest problem satellite DAB
proponents see, however, is microwave
ovens. They feel that background radi-

ation levels generated by microwave ov-
ens might interfere with S-band DAB.
There are government emission stan-
dards for microwave oven emissions,
but they are apparently not strict
enough to prevent interference. Within
the 2400 MHz to 2500 MHz band, for
instance, emitted power density can-
not exceed 1 mW/cm? at a distance of
five centimeters when the oven is tested
at the factory, and cannot exceed 5
mW/cm? at the same distance over the

life of the oven.
{continued on page 33)

THE BIGGEST
PENNY PINCHER
INRADIO
SINCE JACKBENNY.

Mr. Benny certainly knew a great
bargain when he made one. And we think
hed appreciate the brilliance of the bargain-
priced Tascam BR-20 Broadcast Production

Recorder.

The BR-20 is built to do one thing—
broadcast production—and to do it exceed-
ingly well. it's a rugged, reliable 2-track with
features that make every job easier and
more efficient. Like independent reel-size
selection. Splice block. Built-in monitor

speaker. Independent L/R record for monitor-
ing on one track while recording in sync on
the other for overdubs and voiceovers. Fader
start. And Quick Cue with Auto-Repeat.

The $2,299* BR-20. It's got everything
you need in a broadcast production recorder.
Including a price even your station manager
can live with.

Come see it today at your nearest
Tascam dealer.

TASCAM.

Always the leader in Quality...
Always the leader in Engineering
Always the leader in Galvanizing and Warranty

and now...

The New Leader In
Affordable Pricing!

for towers and equipment shelters
direct to the end user on turnkey |
installations I

Including the ROHN 20 year warranty! |

ROHN.

Division of UNR Industries, Inc.
6718 W. Plank Road, P. O. Box 2000
Peoria, lilinols 61656 USA
Phone: 309-897-4400 FAX: 309-697-5612

©1990 TEAC America, Inc., 7733 Telegraph Road
Montebello, CA 90640 213/726-0303.
*Manufacturer’s Suggested Retail Price.

43 years of service to broadcasters |
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Product Introductions for the Computer Industry
Offer New Applications to Make Your Job Easier

by Barry Mishkind

TUCSON, Ariz. During the past de-
cade, changes in the broadcast industry
have accelerated on many fronts.
Deregulation has created a new business
and work environment for most of us.
Also, advances in ICs and microproces-
sors have brought new approaches to the
technical side of the industry.

Of course, broadcasting is not the only

TLLLLL E

Nautel

industry undergoing change. The com-
puter industry also experiences innova-
tion virtually every week.

As I write this, the computer industry
is preparing for COMDEYX, its equivalent
of the NAB show. Press releases are fly-
ing left and right announcing the new
products and upgrades that will be
shown. I'll be telling you about many of
these in the months ahead.

This year, one of the hottest areas

is in applications that work in connec-
tion with Microsoft Windows. Over the
past year, since the introduction of Win-
dows version 3.0, software companies
have been falling over one another to
produce applications that exploit the
graphic interface.

Between the shareware and commer-
cial software houses, almost anything
you could want is available in the mar-
ket, from calendars and schedulers to
drawing and graphics programs, to
word processors and more.

Obviously, not everyone needs the
same things in a word processor. In the

The inventor of
high powered
solid-state AM
has perfected
solid-state FM

You know us as worldwide suppliers of cost-effective,
power-efficient solid-state AM transmitters.

Now we're proud to offer Nautel reliability, efficiency and
serviceabiltiy in two new solid-statc FM transmitters.

AMPFET FM4 4kW
AMPFET FM7 7kW

Get the full story on our complete line.
Call, write or FAX today.

Phone: (902) 823-2233 Canada ® Fax: (902) 823-3183 ¢ Telex: 019-22552

Nautel Maine Inc.
(Nautical Electronic Laboratories Limited) 201 Target Industrial Circle
R.R. #1, Tantallon, Halifax County,
Nova Scotia, Canada BQJ 3J0
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Bangor, Maine 04401 U.S.A.

nautel

Exploring Computer Software

newsroom, perhaps all that is needed is
a simple program to type copy and edit
it with the ability to do a block move.

In the sales department, formatting may

KEYBOARD
CONNECTION

be the main focus. The ability to use vari-
ous type fonts and effects, include charts
and drawings and merge with mailing
lists, are likely to be essential.

At home, your needs may be a combi-
nation of the things you use at work, but
on a smaller budget.

Let's start at the bottom. Several basic
word processor programs are available
that allow you to knock out news copy,
memos and short, simple letters. The cost
ranges from moderate to free.

If “free” is a word that meets your
budgetary situation, start by looking at the
programs you already have. For example,
if you upgraded to MS-DOS 5.0 this sum-
mer, you will find the old EDLIN program
replaced by the MS-DOS Editor.

Where EDLIN was a clunky, if handy,
way to enter short amounts of text, the
MS-DOS Editor allows you to do most ba-
sic operations. You can enter text, edit it,
cut and paste, even do a search and re-
place. Printing also is supported, but if
you want lots of enhancements, it helps to
know how to use those odd buttons on
the printer.

You bring up the MS-DOS Editor by
typing “Edit” at the command prompt.
Whether you use it to modify the AU-
TOEXEC.BAT or CONFIG.SYS files or the
morning weather report, the price is right,
and it's one more reason to upgrade to
DOS 50 for those of you who are un-
decided.

If you are in the Windows environment,
there are two simple word processors in-
cluded free: Notepad and Windows
Write™, Like the MS-DOS Editor, nei-
ther is an extremely sophisticated word
processor, but they get many jobs done.
Try them both. One may work for you.

Speaking of Notepad, that is a name
used by word processors included in
many utilities such as Central Point Soft-
ware’s PC Tools™, Borland’s Sidekick™
and others. If you have Xtree Gold™,
look for 1Word. Each has similar basic fea-
tures.

Nevertheless, what works in the news-
room or production room may not be ef-
ficient for other departments. So next time
we'll start looking at programs with more
features. If you're planning to buy a word
processor soon, watch this space for some
information on these features, as well as
news of some of the newer items shown
at COMDEX.

Before leaving, I'd like to mention a few
of the recent upgrades that have been
released for programs we've talked about
recently: PC Tools version 7.1, Symantec’s
The Norton Utilties™ version 6.01, and
Fifth Generation’s Fastback Plus™ 3.02.
All are being shipped to registered users
to cure some reported problems.

LN )

Barry Mishkind, aka RW's "’Eclectic En-
gineer,”” is a consultant in Tucson. He can be
reached at 602-296-3797, or 1:300/11 on Fido-
Net, or "’barry@coyote.datalog.com’’ on In-
ternet.




If You Thought You
Couldn't Afford ITC
Quality. ..

. . . Think Again!

The new ITC Series 1 cart machine has all the features and durability ITC is
famous for, with a price that’s realistic for any budget. Pound the buttons, ram the
carts in, give it your worst. The Series 1 is designed to take anything you can dish
out, play after play. Don’t be fooled by the price tag, this is not a cheap “‘economy
model”. The newest advances in mechanical and electrical technology have been
incorporated into the Series 1 to provide premium quality and faultless operation.
Call Broadcast Supply West today and find out how easy it is to purchase a quality
Series 1 machine.

®
BROADCAST SUPPLY WEST

America's Full-Time Broadcast Supplier

7012 27th Street West Tacoma, WA, 98466 CALL 800-426-8434 or FAX 206-565-8114
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TRUE BLUE
FOR THE NEWS.

For top reliability, put your news cuts on
the cart more stations count on.

audiopah
BROADCAST ™ CARTRIDGES

P.O. Box 3100 « Winchester, VA 22601
Tel: (800) 522-CART or (703) 667-8125
Fax: (703) 667-6379

More stations play their music on the
world's best-selling tape cartfs.

P.O. Box 3100 e Winchester.VA 22601
Tel: (800) 522-CART or (703) 667-8125
® Fax: (703) 667-6379

BROADCAST ™ CARTRIDGES

by Alan Peterson

Great Grumbyisms

Dear Alex,

Fairly quiet November here in Con-
necticut. Halloween was fun, Thanks-
giving should be pleasant and there’s
just a month and change left until
Christmas.

No obligation, you understand, but
I really like blue wool sweaters.

Two winters back, I dropped RW a
little note about the death of AM radio
(RW, Jan. 24, 1990, "Saving the Corn
Crib”), and how WSBS-AM Great Bar-
rington, Mass., came through with
several tons of clothing for fire victims.
Well, good ol” Amplitude Mod has dood
it again, and offered me the opportu-
nity to witness one of the greatest
“Grumbyisms” of all time from my p.m.
news anchor Lisa Romanello.

First, I'd better explain a Grumby-
ism. The late Alan Hale, Jr., perfected
a comic “take” on Gilligan’s Island:
when Gilligan pulled some bonehead
move, the Skipper (Hale’s character)
would go through the following
ritual ...

+ He'd start to say something and stop,
then go "Yeegh” ...

+ Turn briefly away to absorb exactly
what Gilligan said or did ...

+ Finish with “Exactly, little buddy,”
or swat him with his hat.

This was all accomplished in a sin-
gle, liquid motion I call a Grumbyism,
named after Skipper Jonas Grumby

WIRELESS CABLE

® WIRELESS WITHIN STUDIES
m EARLY WARNING (FLAG) DATA
= TERRAIN SHADOWING PLOTS

® POPULATION COUNTING-
1990 CENSUS (With Ethnics
and Demographics)

® FULL CONTACT DATA (Nanme,
Address & Telephone Number)

8 TRANSMITTER-ANTENNA
(Manufacturer and Model Number)

® DIRECTORIES-STATE AND
REGIONAL

® ON-LINE REMOTE ACCESS

— dataworld’

A service Of DW, INC. cmemm——
P.O.Box 30730, Bethesda, Maryland 20814
[ _FAX (301) 656-5341 |
(301) 652-8822  (800) 368-5754
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piloting the Minnow (one of my favor-
ite trivia questions of all time).

End of setup, now on with the story.

WLAD—Ilike a good number of full-
service AMs—airs a swap show on Sun-
days we call “The Vinnie James Bar-
gain Express.” Two hours of buying,
selling, bartering and more. It is ex-
tremely popular, as this anecdote rev-
eals.

Lisa had just moved into a new apart-
ment and was very much in need of
a gas stove. She found nothing in the
stack of 3x5’s from last week’s show,
so she went to the classifieds in the
paper. Strike two.

I suggested she give a ring-up to
the Salvation Army folks across town.
They've always got some old range
knocking around by the loading dock,
so why not call up to see if it's a
gasser?

Well, it wasn't, and it was nearly
strike three for Lisa until the voice at
the other end offered her a suggestion.

Lisa never told them she was with
our station, which is why it was so
hysterical when she was told, “No, we
haven't got one. But there’s this show
on 'LAD called ‘Vinnie James.! Give him
a call on Sunday. Ever hear of it?”

Ever hear of it? Yeegh ... turn ... no-
body to swat with a hat!

Who cares? It was still among the
finest Grumbyisms ever executed. And
it happened because of the widespread
popularity of a show on a Sunday on
my station.

Back in October, I read an account
of many AMers that have gone dark
(including several I was familiar with).
Add to this list WSPR-AM in Spring-
field, Mass., pulling the plug only re-
cently. Sorry to know we are still in
a period where the only way to make
money with an AM is to screw a 75
W light bulb into a transmitter and sell
it as a Kenner Easy Bake oven.

But for me, it is most gratifying to
know an AM station can still be the
best friend of a community (not a bad
way to position oneself against those
12-in-a-row boys). Danbury’s mayor did
his own survey to find out who listens
to us ... he actually found out who
depends on us. Big difference.

So, to all the folks looking in on this
note to you, Alex, AM is still very much
alive and doing fine by me. Talk to
you, say, Christmastime?

—Exactly, Little Buddy.
—Al
L

Al writes from WLAD/98Q) in Danbury,
Conn., and would like to hear from any
other believers in AM. By the way, he
always did have the hots for MaryAnne
and not Ginger.



Satisfaction is not a luxury.

When you've handled the tough situations
and made them look easy. When you've built
a solid record of excellence. That's the time
to appreciate the satisfaction of real achieve-
ment. It's also the time to acknowledge the
tools that helped you do the job a little
better than it might have been done. For
many of today's leading broadcast profes-
sionals, a BMX Series Ill on-air console is
right on top of that list.

That's because Pacific Recorders engineers
aren't satisfied with a console design unless
it meets all of your requirements. The BMX
III handles complex programming, acquisition
and communication tasks simultaneously—
and brings superb audio performance to all

This satisfied

BMX III user is Herb Squire,

Chief Engineer at WQXR-FM/AM,
New York, N.Y.

of them. The exceptionally broad range of
mainframe sizes and module types lets you
configure the board for your particular appli-
cations. Yet the functional layout is always
easy to understand and learn.

At PR&E, we build consoles for the long
term. So while you will certainly be pleased
with your purchase of a new BMX III, you're
likely to'be even more satisfied with each
passing year. Which is one more reason so
many station groups and networks specify
BMX III on-air consoles—time after time.

For more detailed information on the many
advantages of owning a BMX Series III on-air
console, call PR&E direct at 619-438-3911.

Pacific

Recorders &
Engineering Corp.
2070 Las Palmas Dr.
Carlsbad, CA 92009
Tel 619-438-3911
Fax 619-438-9277

©Pacific Recorders & Engineering Corp.
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KSRR Occupies Osmond Legacy

by Dee McVicker

OREM, Utah It might not be so sur-
prising, on any given night, for KSRR-
AM General Manager Bob Morey to hear
a faint chorus of “One Bad Apple” or Yo
Yo’ emanating from the station’s new
studio walls.

The station's new complex, after all,
had originally been built for the famous
singing Osmond family. And Jimmy Os-
mond himself previously occupied
Morey’s new office.

Formerly called Osmond Studios, it
was the site of a good many of the
group’s recording gigs in the "70s and
early ‘80s. Now owned by Ventura Me-
dia Inc., the complex is the new home
of KSRR-AM, along with five indepen-
dent companies specializing in the vis-
ual or sound mediums.

FACILITIES
SHOWCASE

The Ventura Media Center has under
its roof video and audio services rang-
ing from 24-track audio production to
the construction of studio sets for tele-
vision. Original audio and video produc-
tion studios built by the Osmond group
have been parceled out to these various
companies, including two for AM station
KSRR.

“The production studio we're in was
the master audio control for the Os-
monds’ TV show;” says Morey, who used
to work for the Osmond group at the fa-
cility and is now glad to be back. The
AM station also has taken over a former
Osmond dubbing/announcer studio for
its on-air control.

Surrounded on all fronts

Coming from a studio complex else-
where in Orem, where an expired lease
had encouraged the station to pursue a
new location, KSRR-AM had, like most
established stations, a full inventory of
equipment. Most of this, however, was
in need of repair—or would be soon.

Relates Morey, "After we bought the
station in 1985, we worked steadily to
upgrade the equipment, if for nothing
else than because it kept breaking
down.” Now surrounded by leading-
edge technology on all fronts in Ventura
Media Center, Morey was determined to
complete equipment upgrades without
digging too deep into the AM'’s budget.

Morey cites the station’s new Technics
cassette decks as an example of equip-

ment resourcefulness. “We use the cas-'

settes mainly for ABC affiliate playback
of Paul Harvey,” he says. Instead of the
more traditional reel playback of the sat-
ellite feed, with its cumbersome thread-
ing of tape, KSRR's staff plugs in a cas-
sette.

Technics compact disc players are also
used for the station’s esoteric mixture of
adult contemporary and religious pro-
gramming. “We're doing something that
is kind of unique—an AC format and a
lot of locally-produced LDS (Church of
Jesus Christ of Latter Day Saints) music
featured as well”

The market appears to be receptive to
the marriage of formats, if KSRR's recent
Arbitron is any indication. “Half of the
FMs here have a lower listenership in

Utah County than we do,” reports
Morey.

Why is this strange combination of
music such a hit? “The area has become
a mini-Nashville in this country for
(LDS) music,” he replied.

With AC hits and a good majority of
the LDS cuts each available on compact
disc, KSRR-AM elected to air its pro-
gramming directly from CD. This made
it mandatory that the station purchase
CD machines with Auto Cue.

"We like the Technics for this reason,”
Morey says. “You don’'t have to worry
about cueing, which of course with some
operators—when they’re busy trying to
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figure out what their next comment is
going to be on the air—is a very difficult
thing to do.”

On-air console

Where Morey and his staff elected not
to cut corners was with the station’s new
on-air console. They purchased an Ar-
rakis six-channel board, choosing a ste-
reo model. “We've been trying to go ste-
reo on everything,” says Morey.

Being located in the Ventura Media
Center, KSRR-AM is able to take advan-
tage of its many facilities. One of the
most prestigious and useful, Morey says,
is Jazz-Ranch, the 24-track studio just a

‘.- ‘:1! -

short stroll down the hall.

“If we have a client that wants a lot of
music tracks, we just walk down the
hallway,” he says, naming digital delays,
a MIDI and the Eventide Harmonizer as
some of the equipment the recording
studio has to offer.

Jazz-Ranch, Morey is quick to point
out, also is fully staffed with talent such
as part-owner and jazz artist Sam
Cardon, known for his albums “Im-
pulse” and "’Serious Leisure.”

This alliance, as well as others in Ven-
tura Media Center, has enabled KSRR-
AM to focus on what it does best: as
Morey puts it, “bringing people to our
edge of the dial”
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Dee McVicker is a free-lance writer and
regular contributor to RW. She can be
reached at 602-899-8916.
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Convert Leads into Customers

Include the Components of a Sales Presentation
When Developing a Sales Information Package

by John Cummuta

DOWNERS GROVE, Ill. Over the past
few months, we’ve put together a basic
marketing strategy and process for con-
tract or free-lance engineers to use in
building their businesses.

In this issue, we'll take up with the
next component of that process. What
we're going to cover also may be of in-
tawneb tg your favorite station managers

RADIO'S TOP TEN!

and sales managers.

In past columns, we've discussed the
steps necessary to running a successful
lead-generation campaign. Now it’s time
to consider what to do with those leads
once they start showing up.

And whether you’re a contract en-
gineer looking to develop new accounts
or an advertising sales manager hoping
to generate new clients for the station,
your leads are just that: leads. Now be-

OTARI GIVES

YOU BETTER CHOICES.

Otari’s new audio recorders for
radio give you features to fit any
application or budget. This means
you’re not forced to make compro-
mises when choosing a recorder, so
your station sounds better to listen-
ers, and is more efficient. And, of
course, Otari’s legendary reliability

means less down-time.

On the forefront, there’s a line
of digital disk recorders including the
new 2-track DDR-10, and the
ProDisk 464 with up to 64 tracks for
multitrack production.

» Circle (50) On Reader Service Card «

gins the process of converting leads into
customers.

If you're responding to leads you've
developed through the mail or over the
phone, your first response to them could
either be back through the mail or in per-
son. In either case, you'll need more
than a smile to make your presentation.

Responding through mail

If you're responding through the mail,
you can call it your sales information kit.
If you're making an in-person response,
you could call it your leave-behind infor-
mation package. If you're selling spot

B - ]

Then, Otari’s famous “work-
horse” 5050 BII machine, the choice L
of radio professionals the world over,
has become the Bll1 - just as tough,
and twice as easy to use. And it has
all the things you asked for, like a Q
speaker, independent left/right reel
size select, dynamic breaking, and
much more!

A new line of 2, 4 and 8-track
machines, the 5050 MKIV Series,
delivers state-of-the-art perfor- ‘
mance, plus features that will make
your life easier, like a built-in .
autolocator with 3 one-touch, cue- ?
point memories and return-to-zero.

Don’t forget the MX-5011; a \
professional 2-track with a price that
will astound you, and the MX-55
with all the features you’ll ever need
today, or tomorrow. (The “50I1” and
the ““55” both offer a Voice Editing
Module for normal pitch at twice
play speed.)

Then there’s our multi-tracks, |
from 32 tracks on down, at almost
every price level — 8 machines, 12 |
different versions! And, of course,
the CTM-10, a high performance
cart machine we built for perfection- '
ists, and an automated radio station
reproducer.

Before you purchase any audio
machine, look into Otari’s line-up
for the broadcaster. We think you’ll l
find exactly what you need, at a price
that fits your budget. Call Otari at [
(415) 341-5900 for more information.
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time on a station, you might call it your
media kit. It’s all the same thing: a sales
information package designed to make
a self-contained sales presentation.

MANAGER

And since it is a sales presentation in
every sense of the word, let’s make sure
that it has all the components of a sales
presentation.

The first component of any sales
presentation is “image.” Many so-called
professionals don't think that they need
any type of formal sales materials. They
can give presentations off the cuff and
be as impressive as anyone else. But that
just shows their ignorance of marketing.

Burn these words into your mind:
“Perception is reality”” However your
prospect perceives you to be is how you
are—whether or not it’s true.

They will act based on their percep-
tion. So the only chance you have to get
them to do what you want them to do
is to give them the best possible percep-
tion you can.

If you have credible materials, along
with an equally credible personal pres-
ence, you will have a better chance than
someone with as good an in-person ap-
peal as you ... but no sales support
materials to give credibility to the sub-
stantiveness of their business.

7 Q1

Better chance

If your initial response is a complete
information package through the mail,
you will have a hundreds-of-times bet-
ter chance than someone just writing a
letter or scribbling a note.

The first component of any through-
the-mail presentation is the sales letter.
We covered sales letter writing basics a
few issues back, but suffice it to say that
the sales letter represents the live
salesperson in print. The letter is the hu-
man element and should have that nat-
ural, “un-business” feel to it. Do not try
to impress a reader with your businessy-
sounding language. You'’re communicat-
ing with a regular person. Make it com-
fortable.

The sales letter also is where you want
to stress the benefits of your services.
Many of these benefits will be restated
in other components of the package, but
in your sales letter, you can take the
gloves off and really blow your own
horn. And remember, shyness and hu-
mility don’t put bread on the table.

The next part of your sales information
package is the brochure. A brochure is
the visual aids element of your presen-
tation and is more fact-based than pitchy.
Brochures generally will have fewer ad-
jectives than sales letters, but not a com-
plete absence.

The one thing your brochure should
not be short of is benefits for your pros-
pect. Beware of the tendency to write
about “features” of your service without
tying them back as benefits to the reader.
Near the end of your brochure you want
to park any credibility-enhancing infor-
mation like licenses, scholastic accom-
plishments, certifications and so on.

If possible, put pictures in your

{confinued on page 33)



They say that during
a recession you can
get some great buys.

(It's true.)

Take advantage of the recession
and buy a superb Radio Systems
console at unprecedented savings!
This is a limited time offer.

LOWEST PRICES EVER!

Model Factory Direct Sale

RS-6 53996, $3495.
RS-12 $4995.
RS-18 $6995.

OPERATIONAL FEATURES

Stereo & mono ready

Three output busses including mono telco feed
Digital and automation ready

Remote control, pulse/holding for A/B inputs
Remote channel on/off control

Adjustable peak LED indicators

Full stereo & mono metering

"Headphone foliow monitor" logic

Talkback circuitry internal

Programmable muting busses

Timer on all models

Clock on 18-channel console

Full cue and headphone

Assignable DA outputs*

Total cart machine logic interface*
Tumtable synchronizer interface*

Four auxiliary inputs*

Extemal tally-lamp control *

Available Option

TECHNICAL FEATURES

Microphone / consumer / line level on any input
.02% distortion (20 to 20kHz)

-88dB noise THD (+4dB out / 0dBv input)
Excellent overload headroom & RFI rejection
Penny & Giles faders

Quick disconnect input connectors

I. C. socketing throughout

Fully connectorized sub-assemblies and switches
Plastic overlay captioning

Total DC/VCA control

Metal wrap-around case

Insert patch points on every channel

Jumper set logic

Outboard power supply

2 year parts and service warranty

- BEEEREESEENSEEENEEEER

RQDIO SYSTEMS nc.

110 High Hill Road m P.O. Box 458
Bridgeport, NJ 08014-0458
609/467-8000 » 800/523-2133
FAX 609/467-3044
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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.

ACOUSTICS

Want to Sell

ROSATI Acoustics
Acoustic Design e Consultation
Architectural, Engineering &
Analysis Services, Since 1976,
Solutions for Audio Monitoring
Anomalies, Vibration, Isolation
& HVAC Noise Control Problems.
Select Booth’s Aural Contributions

“ISn't it about sound?"”

617-423-5546 o Boston, MA
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AMPLIFIERS

Want to Sell

Heath W-7-A tube pwr amp (2), vg & excel
cond, $150/pair +shipping; Scott 121-C mono
hi-fi preamp, mint cond, minor input mod for
stereo cartricge, $75+shipping. B Leslie, Pro
Rerdng Service, 13709 Maple Leaf Dr, Cleve-
land OH 44125. 216-662-1435.

Marti PGM-20 fine amp, $40. P Wells, KJOY
San Diego, 619-238-1037. FAX: 619-238-6157.

Henry Eng INF-Pro/Pro-INF interface amp,
never used, $85. J Lee, JL Prod, 208 Hamp-
ton Circle, Jupiter FL 33458, 407-575-1828.

Crown Micro-tech 1200, 2 rack stereo pow-
er amp, 320 watts per chnl at 8 ohms, 495
watts per chnl at 4 ohms, excel cond w/bal-
ance of 3 yr transferrable warranty remain-
ing. B Fisher, KPOK, POB 477, Bowman ND
58623, 701-523-3883.

Altec 361 & 1593A, need fuse holders, $100
both/BO. M Muderick, 101 Eardington Rd,
Havertown PA 19083. 215-449-6970.

Mcintosh MA-320 preamp & amp w/7591 out-
put tubes, wrkng cond, cracked glass,
$225frade; Leak Point 1 stereo vacuum tube
preamp, classic English sound, $125/rade. J
McLane, Oddeo Eng, 115 W Gutierrez, San-
ta Barbara CA 93101. 805-963-3941.

Mcintosh MC2500, black, factory sealed,
$3975; (2) MC240, $1175 ea; (3) MCA40, (2) MC-
225, $575 ea; (2) Krell Altair wioutboard pwr
supply, $3375 ea; (2) Spectral DMAS0, $1475
ea; Spectral SMA100 Mk Il, $2975; Thresh-
old $500, vry sim to S550E, $2475/80#rade.
R Katz, Allegro Sound, 15015 Ventura Bivd,
Sherman Oaks CA 91403. 213-859-5543.

WE tube mono amp (2), made by Mcintosh,
19” rack mounting, service info, gd cond,
$200. R Glenn, WTGR, 1718 Shandoha,
Wimauma FL 33598. 813-834-1940.

Halco PB-2T R/PB amp, BO; Aftec 1569-A 75

W amp tube, like new, BO; United Audio/UREI

176 tube type, excel cond, $450. F Virtue, Vir-

tue Studios, 8809-11 Rising Sun Ave, Philadel-
phia PA 19115, 215-763-2825.

RCA BTE-15A wi2) SCA gen, extender board

& book. D Lang, 503-774-0459.

HH Scott LK-150 150 W stereo pwr amp, tube

type, gd cond, new capacitors & 7199 tubes,

$175. D Kromquist, D&D Prod, 7028 W 70th
Ave, Arvada CO 80008. 303-425-6851.

McGohan MS1006 4-chnl 100 W amp, vgc,
$250; Mclntosh MC-250 pwr amp, vgc, $250.
D Lundy, POB 408, Heidrick KY 40849, 606-
546-6650.

Soundcraftsman 5002 (2), 750 W, excel

Phelps-Dodge FMHP-8 8-bay on 933 MHz.
C Springer, KSEC, Box 890, Lamar CO 81052.
719-336-2206.

Jampro 2-element panel antenna, custom de-
sign, up to 10 kW, on 939 MHz, (4) cabies,
never used, BO. B Kingman, KRLT/KOWL,
Box 15460, S Lake Tahoe CA 96151. 916-541-
6681.

Rohn 8R-4R self-standing 100" tower, 1 yr old,
new cond; RCA 5BTFD 5 kW tuned to 92.7
MHz, gd cond; Shively Labs 6613 3-bay tuned
to 92.7 MHz; 70’ 1-5/8 air coax. C Hall, KCDH,
POB 165, Nephi UT 84648. 801-623-4010.

Liberty tower, 900', 20" face, on grnd in 6
pieces, $10/foot; (6) Gates & (6) Collins an-
tenna tuning units; (1) Gates & (1) Collins 6-
tower phasing cabinet; BO. F Weinberg,
KTRT, 11330 E 21st St, Tulsa OK 74129. 918-
234-1270.

Phelps-Dodge 20 kW 3-1/8” 5-port direction-
al coupler, $350/B0; Shively 58260-E 1-5/8”
10 kW 4-port directional coupler, $200/80. J
Robitlard, WYLD AM/FM, 2228 Gravier St,
New Orleans LA 70119,

Jampro JHPC 4-bay tuned to 1025, wrkng
when removed, $4500. D Miller, KYTE FM, 906
SW Alder, Newport OR 97365. 503-265-2266.

ICE KRACKERS, INC.

cond, $500 ea. A St John, WLKI FM, POB
999, Angola IN 46703, 219-665-9554.

Inexpensive permanent protection of guy wire
anchor hardware from guy wire ice slides.
Average cost $400 for 400-foot tower.

Russco DA-2418 dist amp; Bogen C-20A mo-
no 20 W amp; (2) McMartin B-200B TT
preamps; call for info & pricing. M Cooney,
Radio 1,610 N Kiwanis, Sioux Falls SD 57104.

605-336-2706.

Want to Buy

Denon POA8000 (2); Sansui B2301, BAS000,
C2301; Marantz x-overs; Crown DL2 phono
module; Burwen TNE7000; Hartsfields. R
Katz, Allegro Sound, 15015 Ventura Blvd,

Sherman Oaks CA 91403, 213-859-5543.

Langevin AM-101 series pwr amp (tube)

schematic & data. B Leslie, Pro Rerdng Serv-

ice, 13709 Maple Leaf Dr, Cleveland OH

44125, 216-662-1435.

Mcintosh, Marantz, Harmon-Kardon & Dy-
naco tube amps, preamps, tuners, tubes &
manuals. R Glenn, WTGR, 1718 Shandoha,

Wimauma FL 33598. 813-634-1940.
Tube amps & remote mixers, inct RCA OP-6,

OP-7, WE 22-D & RCA T3A series. B Davies,

Virgo Prod, 5548 Elmer Ave, N Hollywood CA

91601. 818-761-9631.

ANTENNAS & TOWERS

Want to Sell

Dielectric 6-1/8” xmission line, rigid copper,
75 ohm w/EIA flanges, (25) pieces of 20’ line
on gmd now, BO by 1015. FAX: 419-229-7091.

Solid dielectric coax, 200', 1-5/8”; also, 3-
bay CP antenna, tuned to 939; negotiable.
D Jordan, WOTM Inc, POB 3417, Jackson TN
38303. 901-668-1153.

Andrew HJ8-50B 3" Heliax air dielectric
xmission line, 350", wigas pass connector &
gas barrier connector installed, slight leak
may be traced to faulty connector O-rings, call
for details, BO. K Eilert, KWED, 609 E Court
St, Seguin TX 78155. 512-379-2234.

Phelps-Dodge CFM-LP4 4-bay circ FM an-
tenna on 959 MHz, gd cond, $1500. J Ingram,
WBLE, Box 73, Batesville MS 38606. 601-563-
4664.

ICE KRACKERS sized by guy wire diameter.

All sizes available.

273 Circle Drive, Springfield. IL 62703
(800) 747-8921 or at WSSU-FM (217) 786-6516
Ask for Jim Newbanks

»Cirde (57) On Reader Service Card«

World tower, 240" standing, 60’ on ground,
24" face, excel cond, BO. L Smith, WCSS, 6
Genesee Ln, Amsterdam NY 12010. 518-843-
2500.

Rohn 45G tower, 300’ wflighting kit, guys,
EQs, beacon, $8000; ERI Rototiller antenna
on/near 975 MHz, 3 bays. R Wright, WLLX,
Lawrenceburg TN 38464. 615-762-2916.

Gates FMC 4A 4-bay antenna, tuned to 103.1,
$1000; guy wires for Rohn 55 tower, 200/,
$250. B Dierking, KNDY AM/FM, RR3, Marys-
ville KS 66508. 913-562-2361.

Cablewave 1/2” foam, 130 $130; Andrew
FHJ4-508 170" 1/2” foam, $170; 60’ 1/8” foam
wi(1) female 75AN, $150; 7/8” Andrew foam,
50, no fittings, $100. L Bawinkel,
WWJQWJIQK, 5658 143rd Ave, Holtand MI
49423, 616-394-1260.

Rohn Tower 80, 492' wheacons & guys,
standing, BO. O Eatmon, WAHD FM, 19 W
Hargett St, Raleigh NC 27601, 919-833-6259.

Galvanized tower, 500, 30" face wiubuiar
side rails, chnl horizontals & bar diagonals,
complete wibase insulator, set for 7 levels for
guy wire, reasonable. B Gibson, Seacoma
Comm, POB 5086, Kent WA 98064. 206-228-
4393,

CSP 5 kW d4-tower phaser. V Baker, WKGM,
POB 889, Blacksburg VA 24063. 703-552-
4252,

Phelps-Dodge CO-LP 1-bay antenna, tuned
to 92.7, $900; 197" Andrews 1-5/8” coax,
$1100. J Sokolosky, KKBS-FM, 3125 Norcrest,
Oklahoma City OK 73121, 405-427-6869.

Andrew RG-322/HJ8-50B 3” Heliax coax ca-
ble, 40', BO. D Quinlan, KCHQ, 1415 Laverne
Ave, Klamath Falls OR 97603, 503-884-3257.

SIN
DIAL UP REM

[Z]

E SYSTEMS
OTE CONTROL

».

on Six Channels
¢ FCC Legal

e User Friendly

HALL

-

* Up to 64 Channels of Status, Control & Metering
¢ User Programmabile Dial Out Tolerance or Status Alarms

* One Year Warranty

» COMPLETE 8 CHANNEL SYSTEM STARTS AT LESS THAN $1,400!
— Call Your HE Sales Engineer Today! —

(804) 974-6466

‘Electronics cn

1305-
arlottesville, VA 22901

F Seminole Trail

»Cirde (150) on Reader Service Card«

Transmitting plant, complete 3-tower 1 kW,
wiphasing towers, (2) Gates xmirs, process-
ing, remote, 11 yrs old, will sell allpart. J Ran-
dolph, WHIR/WMGR, Box 1230, Danville KY
40422. 606-236-2711.

Want to Buy

UHF TV brdcst/translator antennas on old
¢hnl 70-83 band; Scala parapanels, any chnl;
Scala SL-8 chnls 19-23, 32-38, 60-64; Bogn-
er B series, chnls 20-30, 31-42, 55-69; Bogn-
er LPS 1, 2 & 4; Thomas UHF panels, any
chnl; Emcee DGA-10 corner reflectors. J
Powley, WIIM TV, 1536 Logan Ave, Altoona
PA 16602. 814-944-8571.

Circular FM med pwr 8-bay antenna on 1075
MHz; also, 350" tower on ground wllights. J
Ingram, WBLE, Box 73. Batesville MS 38606.
601-563-4664.

Guyed tower, 100-200', to hold 6-bay anten-
na; FM brdcst 6-bay omni-directional anten-
na tunable 1o 1039 MHz; 3-1/8 xmission line.
C Hall, KCOH, POB 165, Nephi UT 84648,
801-623-4010.

Coaxial relay, capable of handling up to 10
kW. R Osborne, WMOU, POB 667, Ravens-
wood WV 26164. 304-273-2544.

Guyed/seif-supporting tower, 180, on
ground, wfin 200 miles of S IN, 18-24” face
at top, med/hvy duty. B Hawkins, RR2 Box
232, Edinburg IN 46124. 317-684-6568.

EIA tlange xfer switch, 4-port, 1-5/8”, any
make in gd cond. R DuFault, WSBY, 1833 N
Divison St, Salisbury MD 21801. 301-742-5191.

Any Class A antenna, horiz/circ, 2/more
bays, on/near 96.1 MHz, ie Phelps-Dodge,
RCA, Shively, Collins, etc, reasonable. T Eng-
lish, WEZN, 10 Middle St, Bridgeport CT
06604, 203-366-9321.

Grid dishes, 8’ & 10/, for 950 MHz STL sys-
tem; (6) pieces 7/8 Heliax, 300’ long, w/con-
nectors, priced right. K Austin, Austin
Brdcstng, 1101 Hwy 81 N, Marlow OK 73055.
405-658-9292.

Coax flanges, 1-5/8”. V Baker, WKGM, POB
889, Blacksburg VA 24063. 703-552-4252.

Cablewave HFM-LP-4 antenna, 4 bay horiz
only, on/near 959 MHz; also, Cablewave HP-
10004 antenna, 4 bay horiz only, on/near 959
MHz. T English, WEZN, 10 Middle St, Bridge-
port CT 06604. 203-366-9321.

AUDIO PRODUCTION

Want to Sell

Tapco EX18 active x-over, 3-way mono, 2-way
stereo, new, $150. E Davison, 135 N lllinois,
Springfield 1L 62702. 217-787-0800.

Eventide 1745M digital delay line (2), need
work, $200. S Russell, 60410 Klerr Dr, Decatur
MI 49045. 616-782-9258.

Shure SE30 gated compressor mixer, gd
cond, $125. GaryMike, KFY|, Phoenix AZ.
602-258-6161.

Universal Audio 962 1/8-frame click-trk gen,
$250/80. R Rhodes, R Rhodes Music. POB
1550, NY NY 10101. 212-245-5045.

Orban 536A dynamic silibance controlier, BO.
J Miller, KGNO, 908 Frontview, Dodge City KS
67801, 316-227-4444,

Want to Buy

Sony PCMEO1ESD digital processor, vgc, will
pay cash. A LeFay, APC Prod, POB 371, Wal-
nut CA 91788.

Yamaha SPX-90 Series Il audio effects
processor, must be vgc. M Carta, KM Prod,
Austin TX. 512-218-1610.

CRL DX2/Symetrix 511A NR, excel cond; al-
$0, (2) Symetrix SX201 parametric EQ, excel
cond. B Tidwell, WAFT, POB 338, Valdosta
GA 31603. 912-244-5180.

AUTOMATION EQUIP

Want to Sell

Otari ARS 1000, in use, tone sensors, 5 yrs
old, clean; also. MW Persons Programmer 3A,
recently overhauled, $600; (4) R-R, $850 ea;
$3700/compi package. B Hickman, WMFM-
FM, POB 16928, Hattiesburg MS 33404, 601-
545-1063.

SMC 350RS Carousel, $400+freight. D Ver-
nier, KUNI, Univ N 1A, Cedar Falls 1A 50614.
319-273-6400.

SMC DP-2, (4) Carousels, (4) reels, DS-20.C
Springer, KSEC, Box 890, Lamar CO 81052.
719-336-2206.

Schafer 903-E, (4) racks, all but R-R equip,
gd wrkng order, spare parts, manuals, BO. K
Browall, KTRZ FM, Box 808, Riverton WY
82501, 307-856-2922.

SMC TG-25 25 Hz tone gen, BO. L Penke,
WKTT-FM, POB 26, Cleveland W 53015. 414-
693-3103.

Schafer 903-E Deluxe, w/Extel logger, (6) Re-
vox 1/0 cards, (3) ITC/UMOC 1/0 cards, stu-
diomet 1/O card, (2) Audiofile 2-A, (3) blue
Schafer racks, manual control panel, spare
parts, all manuals, wrkng, $4000. B Kingman,
KRLT/KOWL, Box 15460, S Lake Tahoe CA
96151, 916-541-6681.

SMC 250 Carousel (3), in rack,
$200+shipping. D Morgan, KNZZ-KJYE,
1360 E Sherwood Dr, Grand Junction CO
81501. 303-241-9230.

Harris System 9000: event controller for 12
sources, source cards, system computer
cards, pwr supply, cables for (4) Otari ARS-
1000 stereo reel decks, (4) Carousel 24 car-
tridge units which may need work, data en-
try CRT workstation, (2) standard system
equip racks, BO, cashiers check, buyer ships.
K Eilert, KWED, 609 E Court St, Seguin TX
78155, 512-379-2234.

SMC 350RS Carouset (4), fair cond, $1000;
DP1 & DP2 for parts, $500; Instacart interface,
$100; Schafer 903 w/Revox input cards,
$1500; (4) Scully R-R, new heads, $500. D
Rose, KAAA-KZZZ, 2534 Hualapia Min Rd,
Kingman AZ 86401. 602-753-2537.

Schafer 903-E, (18) sources, 3-day memory,
logger, (2) Audiofile 2-A random access ste-
reo 48-tray cart handlers, part & manuals,
$4000/80. B Kingman, KRLT/KOWL, Box
15460, S Lake Tahoe CA 96151. 916-541-6681.

Instacart, 48-hole (2), w/Sentry firing system
& IBM-PC wisoftware; Otari R-R. D Lang, 503
774-0459,

SMC DAS-12 audio switcher, MSP-12 video
programmer w/Amdex 300A video mon, (3)
BE Series 3000A cart machines, (3) SMC 452
Carousels, all mounted in (2) racks. F Earls,
WBCA, POB 426, Bay Minette AL 36507. 205-
937-5596.

SMC 350 RS Carousel, $400+freight. D Ver-
nier, KUNI, Univ N 1A, Cedar Falls IA 50614,
319-273-6400.

IGM-EC automation system: Alpha 250
UPS, (4) stereo Go-Cart 24s, (2) racks with
AC, Panduit & (2) side panels, PC422 /O
card, interconnect cabling & spare parts kit,
$10000/B0. L Martino, 714-889-2651.

SMC 350 Carousel (2), fair cond,
$225/ea +shipping; various SMC stereo au-
tomation components, call for faxed price list.
P Bammerlin, WRQK, 4111 Martindale NE,
Canton OH 44705. 216-492-5630.

Beehive Micro B2 terminal, white screen,
works, $125/BO#trade for gd mic. J Hutson,
3220 72nd Ave Ct W, Tacoma WA 98466. 206-
566-8489.

Mark Persons Programmer 3A controller; (4)
Revox AR77 R-R; BO. J Miller, KGNO, 908
Frontview, Dodge City KS 67801. 316-227-
4444,

ROSCOM GENERAL

BROADCAST EQUIPMENT SPECIALISTS

FOR ALL YOUR
AUDIO & RF NEEDS

Featuring
ENERGY ONIX TRANSMITTERS

Bob Stewart—East
(404) 992-2230
Tom Butler—Midwest
(501) 2538127
John Shideler—Rocky Mtn.
(303) 482-9254 |

»Cirde (3) On Reader Service Card«

SMC DS-20 switcher, as-is w/manual, $150;
SMC PDC3 clock, RP1000 programmer wipwr
supply & manuals, as-is, $300. E Stanley,
KBTO, Box 12, Bottineau ND 58318. 901-228-
2483,

{GM 48-tray stereo Instacarts (2), boxed &
ready to ship, incl all cables. $4200 ea/$7500
both. T Hansen, KWSP, 805-438-3221.

Want to Buy

Modulation Associates mutual network fone
decoder cards. T Fernandez, WKXY, 2500
10th St, Sarasota FL 34237. 313-366-4422.

Hazeitine/Beehive Level 1 slave terminals for
Cetec 7000 automation. R Gnad,
WOLF/MWCCY, 313 Montezuma, Hin M1 49931
906-482-7700.

BUSINESS
OPPORTUNITIES

Want to Sell

Radio vet, 23 yrs, seeks co-signer for
$110,000 note for sm mrkt AM in S GA, 40%
for signature. B Rachels, 912-228-1204.

Seeking joint venture w/person or compa-
ny that is familiar wipromoting radic music for-
mats, goal is to deliver via satellite. J Gelo,
813-642-6699.

CAMERAS (VIDEO)

Want to Sell

JVC KY-2000 3-tube camera wipwr supply &
case, $800; Hitachi FP-10 1-tube camera
wipwr supply & case, $500. J Soyk, Soyk Adv,
525 Main, Lewiston ID 83501. 208-746-8134.

Sony DXC-6000 k/1 , high resolution moto-
rized 10x f1.6 zoom lens, Iw light, pro brdcst
ENG, excel cond, wicase, tripod bracket, ca-
ble, battery pack, $5000. Jaye, Nimbus Prod,
POB 5903, Takoma MD 20912. 301-507-3358.

RCA TK-760 studio camera (2), wilens, CCUSs,
cables, cases, new tubes, complete,
$3500/pair. C Potorti, Potorti Video, 10005 La-
¢y, Morrisville PA 19067. 215-945-3990.

IVC color camera (3), (1) for parts, others w/all
access, cables, manuals, etc, nice glass,
$1000. Bud, TV40, 4237 Airline, Norton
Shores M1 49442, 616-733-4040.

Ikegami HL-79E (2), no lensipwr supply,
wimanuals, plates, cases, & Anton Bauer bat-
tery mount, w hrs, vry clean, mint, $18500ka;
(4) Ikegami TA-79E/E HL-79E Triax adaptors,
mint cond, $1600 earade for camera unit. D
Eltzroth, Ritz AV, 6620 Virginia Manpor Rd,
Beltsville MD 20705. 800-543-0582.

Want to Buy

Panasonic AG-450. Bud, TV-40, 4237 Airline,
Norton Shores MI 49442. 616-733-4040.

CART MACHINES

Want to Sell

Colling PB150 & QRK 301, both need repairs,
$50/both. M Muderick, 101 Earlington Rd,
Havertown PA 19083. 215-449-6970.
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2425 South Main Street
Bloomington,IL 61704

International Tapetronics Corporation

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

-

ITC SP (2), late model w/3 tones, 99B style
head block & improved cart hold down, re-
cently relapped, $775 ea. P Hess, 134 Dero-
vent Dr, Pittsburgh PA 15237.

Spotmaster 505, (2) R/P, (1) P only, gd cond,
$200 ea; Sparta cart delay, like new, $500. R
Meyer, Benchmark Comm, 4700 SW 75 Ave,
Miami FL 33155. 305-264-5963.

Spotmaster 500 P/B (3), all gd cond, free
shipping, $300/att; (4) Beaucart P/B, (1) needs
minor work, (1) for parts, (2) gd cond, $100
all+shipping. J Deering, Great Com, 114 Wal-
ton Ferry Rd SE #B, Hendersonville TN 37075.
615-264-2086.

UMC 11-113 mono repro, 3 tones, $295; set
LEL alignment gauges for Ampro cart decks,
$15. P Wells, KJOY San Diego, 619-238-1037.
FAX: 619-238-6157.

ITC 99-B stereo R/P deck w/manual, new,
$3600. Donovan, KSKS, 5265 W Magill, Fres-
no CA 93722. 209-233-9393.

Ampro cart tape reloader, gd cond, $150. D
Collins, 3354 Cove Lake Dr, Lexington KY
40515, 606-263-4250.

BE 5301B 3-deck cart machine, mono, all
tones, $1500; also, BE SW5E audio switcher,
combines output of all 3 decks, $250. L Fuss,
WOTL AM/FM, POB 159, Fayettevile GA
30214. 404-460-6159.

RCA BAZ7, P only, wrkng, $50+shipping. J
Cunningham, YSDA San Salvador, Rt 2 Box
113B, Stonewall OK 74671. 405-265-4496.

BE 2100RPS stereo R/P, gd cond, $995.
Gary/Mike, KFYI, Phoenix AZ. 602-258-6161.

Mono cart deck wireproduce & record capa-
bilities, 3-slot, for sale by sealed bid due 192,
call for more info. F Urtuzuastegui, Purch Of-
fice, Maricopa County Comm College. 602-
7318524,

BE 5302 mono 3-deck, '82; (2) Audi-Cord
TDS-1 mono P only carts; Audi-Cord E21 R/P
whones; Tapecaster 770 R/P sngl car;
Tapecaster 700 R/P sngl cart; Spotmaster
5000 R/P; Gates R/P; Audiolab TD-1B cant
eraser; call for info & pricing. M Cooney, Ra-
dio 1, 610 N Kiwanis, Sioux Falls SD 57104.
605-336-2706.

ITC SP mono sngl P cart (3); (3) ITC trpl-deck
mono 1 wircrd amp; (TC mono sngl R/P
whones; (2) ITC ESL-IV splice finder/eraser;
Dynamax CTR-33 mono trpl-deck wirecord,
'89; BE 5304-B mono 3-deck w/5310 record
unit, '83; call for info & pricing. M Cooney, Ra-
dio 1, 610 N Kiwanis, Sioux Falls SD 57104,
605-336-2706.

Audi-Cord series E R/P mono cart machine,
never used, new in '86, wimanual, guaran-
teed, $1200. IKE-Houston, 713-479-1614.

Gates Criterion 80 mono R/P, gd cond, $245.
G Wachter, KFY], 631 N 1st Ave, Phoenix AZ
85003. 602-258-6161.

BE Spotmaster 6058, 5-slot, 90 day war-
ranty, $450. J Von Vleck, VTECH Services,
1200+ North Henry St, Alexandria VA 22314,
703-836-4120.

CASSETTE & REEL-TO-
REEL RECORDERS

Want to Sell

Revox PR-99 MK Il 1/2-rk stereo P (5), $1200
ea FOB. D Peluso, KJUL FM, 2880 E Flamin-
go Rd Ste E, Las Vegas NV 89121. 702-732-
2200.

Magnecord PT-6, (2) stereo, (3) FT mono,
amps, cases, parts, manuals, all/part, fair-gd
cond, BO; RCA 2" tape transport compo-
nents, (1) capstan motor, (2) reel motor wiplat-
forms, brakes, guides, pinch rollers, gd cond,
BO; Shafer logging recorder, 10-1/2 reels, ¥6
ips, 1/4-trk, 2-chnl, gd cond, $200. R Meyer,
Benchmark Comm, 4700 SW 75 Ave, Miami
FL 33155. 305-264-5963.

Teac 6010 1/4-rk stereo & American Concer-
tone 605-4R 1/4-trk stereo, both need repairs,
$100/both. M Muderick, 101 Earlington Rd,
Havertown PA 19083. 215-449-6970.

Revox A77 1/2-trk stereo, 7515 ips, wood
cabinet, carrying case, needs work but gd
heads, motors & output elec, $300. P Paquin,
Sound Dynamics Assoc, Box 132, Acushnet
MA 02743. 508-763-3447.

Akai 4-chnl R/PB, 105" reels; Pioneer 2-trk
R/PB, 105" reels, 75/15 ips; Revox A-77
R/PB; all gd cond; $750/all+shipping. J Deer-
ing, Great Com, 114 Walton Ferry Rd SE #B,
Hendersonville TN 37075. 615-264-2886.

Ampex 440-B R-R in Ruslang cabinet, runs
grt, mono, $325. J Lee, JL Proc, 208 Hamp-
ton Circle, Jupiter FL 33458. 407-575-1828.

Studer/Revox HS77 Mk IV FT mono, 10 hrs
use, as new, $975/BOArade; portable case for
A77 wimon spkrs & pwr amps, excel cond,
$375; Nakamichi 1000ZXL computer-
controlled cassette deck, top-of-iine, wNR100
Dolby C, rackmount wirosewood case, w hrs,
$1375/B0Arade. R Katz, Allegro Sound, 15015
Ventura Bivd, Sherman Oaks CA 91403. 213
859-5543.

Presto 800 R-R, 75/15 ips, mono &or stereo,
perfect cond, $500. B Rose, Program
Rerdngs, 228 E 10th St, NY NY 10003, 212-
674-3060.

Otari MX 7308 1" 8-trk, 15/30 ips, w hrs, wire-
mote, excel cond, $4500. L Wagner, ARN, 407-
299-1299.

MCI JH-110B FT stereo for 14" reels, in met-
al roll-around cabinet, $1675/rade for com-
puter, etc. P Wells, KJOY San Diego, 619-236-
1037. FAX: 619-238-6157.

Ampex AG-350 in console, $400; AG-440,
$500; Sony TC-854-4S widbx 4-chnl, $300;
Crown SX-701, $250; Crown 800TX w/4-chnl
elec, lots of parts, $200; Telex 235, (1) mas-
ter, (1) slave, R-R 2-chnl duplicator, new, $500.
J Krepol, RNDL, 7 Dustin Dr, Wilmington DE
19703. 302-798-4076.

Teac X1000R 1/44-rk R-R, top shape, $600/B0.
J Messenger, KZMX, Box 611, Hot Springs SD
57747. 605-745-3637.

Tascam 112 wimanual, new, $400. Donovan,
KSKS, 5265 W Magill, Fresno CA 93722. 209-
233-9393.

Ampex AG440 wiconsole, 4-trk record, 2-trk
P/B. once in Johnny Cash studio, needs VU
meter, $450+shipping. J Deering, Great Com,
114 Walton Ferry Rd SE #B. Hendersonville
TN 37075. 615-264-2886.

Audiotronics AV123-4TS 1/4-trk; Infonics RR-
1, 73M, FT; Infonics RR-2, 74M, 2-trk: all gd
cond, allipart, $200 ea. R Meyer, Benchmark
Comm, 4700 SW 75 Ave, Miami FL 33155.
305-264-5963.

Ampex 352 (3), wiremote start; (2) 350, (1) OK,
(1) for parts; manuals incl; $50+shipping. D
Morgan, KNZZ-KJYE, 1360 E Sherwood Dr,
Grand Junction CO 81501. 303-241-9230.

EXPERT REVOX REPAIRS
Fast Tumarounds — Competitive Rates
15 1ps mod. for A&B77's $350
Capstan shatt resurfacing, $35
JM TECHNICAL ARTS
30 Music Sq. W. #5
Nashwille, TN. 37203 (615} 244-6892

Sony TC-42; Superscope C106; Martel UHER
4000L 5" R-R; $150/B0. M Muderick, 101
Earlington Rd, Havertown PA 19083. 215-449-
6970,

Systems Marketing 512 tape deck (2), rack
mounted, manuals, $50 ea; (2) Spot Master
505-8S tape decks for parts, $50 ea. Bud, TV-
40, 4237 Airfine, Norton Shores MI 49442, 616-
733-4040.

ITC 750 Series stereo R-R (7), vgc, $550 ea;
Ampex AG 440-B FT console, $450; Ampex
AG 600-B stereo, BO; Marantz 5030-B cas-
sette rrdr, vge, rack mount, $100. D Lundy,
POB 408, Heidrick KY 40849. 606-546-6650.

Ampex AG350 stereo 1/4", $650, console
avail; Ampex 354-2 stereo 1/4”, 4 heads, $975;
Ampex 01-96440-04 mic preamp, 60 db, $75
ea. T Rose, Joiner-Rose Group, 4125 Centuri-
on, Dallas TX 75244, 214-392-7800.

Crown vintage tube machines (5): LLBO2, 751,
BX801, LL822, GCSX, $250/ail. Ron, WAWZ
FM, Weston Canal Rd, Zarephath NJ 08890.
908-469-0991.
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Otari ARS-1000 DC (4), PB only, wftone sen-
sof, mounting brackets, auto rewind, excel
cond, $800 ea. B Christle, Grande Radio,
2510 E Cove Ave, La Grande OR 97850. 503
9634121

Telex 3:1 cassette duplicator, excel cond,
needs minor work, $500+shipping. S Russell,
60410 Kiett Dr, Decatur Mi 49045. 616-782-
9256.

Teletunken M15A 1/4" stereo, 15/30, in con-
sole, whext meters & remote, $4000/BO; Tand-
berg 84 /4 stereo, 75/3.751-7/8, $200/BO.
R Rhodes, R Rhodes Music, POB 1550, NY
NY 10101. 212-245-5045.

MCI JH-110B 2 trk in factory, metal roll around
cabinet. Well maintained & in great shape
wicomplete spare set of fully working trans-
port & audio boards, $1500. S Beverly, Flamin-
go Prod, 210 NE 5nh, Ft Lauderdale FL
33334, 305-537-3617, FAX 305492-9447,

Scuily 2848-8 8-trk 1" deck, 3.75-30 ips, vry
clean, less than 100 hrs, all manuals, $5500;
MCI JH110A 12" rerdr, 9 yrs old, 7515/30 ips,
analog meters, manual wischematics, gd
cond, $2500 incl crate. T Sherry, 415-969-
3030.

Scully 280 (2), for parts, $400+
shipping/both; (2) ITC 750 PB, gd cond,
$200/ea+shipping. P Bammerlin, WRQK,
4111 Martindale NE, Canton OH 44705. 216
492-5630.

Teac A-450 2-head stereo cassette deck (5),
top load, new heads, rebuilt motor & trans-
port recently serviced, $140 ea; Sony TC-580
7" reel bidirectional R/P, vgc, recent service,
$200; Revox A77 MKIH, 75/375 ips, 1/4-trk ste-
reo amps & speakers version, vgc, recent
service. $260; you pay shipping. A LeFay,
APC Prod, POB 371, Walnut CA 91788

Sculty 280 4-trk, in console cab, gd cond, BO.
F Virtue, Virtue Studios, 8809-11 Rising Sun
Ave, Philadelphia PA 19115. 215-763-2825.

Revox A77 stereo R-R wibuilt-in Dolby NR,
some spare parts, wimanual, excel cond, vry
clean, $400+shipping. C Wagoner, Vision
West, 12410 12th Ave S, Seattle WA 98168.
206-242-2042.

Ampex 600 series recorders (6). V Baker,
WKGM, POB 889, Blacksburg VA 24063. 703-
5524252,

Otari ARS 1000, new. J Phillips, WZOM-FM,
408 1/2 Clinton St, Defiance OH 43512. 413-
784-1059.

Tascam 40-4 1/4" 4-rk, gd cond, BO. S Win-
throp, Winthrop Prod, 156 W 94th St, NY NY
10025, 212-682-8685.

Recortec ACD automatic audio cassette dup
system, wibi-directional master R-R
reproducer & cassette slave recorder/loader,
inc! parts, supplies & manual, lw use & well
maintained. C Wagoner, Vision West, 12410
12th Ave S, Seattle WA 98168. 206-242-2042.

MCI JH110B 2-trk R-R, mounted, excel cond,
several avail. B Massey, WKHX, 360 Interstate
N, Atlanta GA 30339. 404-955-0101.

Technics RS1500 2-trk deck; also, SonyMC}
JH110C on roll-around metal cabinet; both ex-
cel cond. J Gelo, 813-642-6899.

Want to Buy

Stellavox SP7 stereo; ABR large reel adapt-
er for SP7; Stellavox TD88. R Cummins, 212-
219-3670.

Rheem Califone SS 70-TC in gd wrkng or-
der. E Ford, KBPK, 321 E Chapman, Fuller-
ton CA 92634. 714-992-7418.

ITC-750 stereo R-R PB, gd wrkng order. K
Browall, KTRZ FM, Box 808, Riverton WY
82501. 307-856-2922.

Webcor 80 wire rerdr; Magnecord PT-6 thru
PT-63AX; Brush BK-401 Soundmirror rcrdr;
Ampex 200 & 300; any Fairchild tape rerdr.
D Igou, KMMX/KCHL, POB 1067, San Anto-
nio TX 78294, 512-359-3167.

MCl/Ampex 1/2" 4-rk rerdr, vgc; also, remote
PK & dbx; other 4-rks considered. M Carta,
KM Prod, Austin TX. 512-218-1610.

CD’s

Want to Sell

Denon 950FA CD cartridge player, working
when removed, $700/BO. R Rogers, KSKG-
FM, 1217 S Santa Fe, Safina KS 67401. 913-
825-4631.

COMPUTERS

Want to Sell

Laser Compact XT, 640K RAM, 10 MHz, 5.25
& 35 drives, CGA color mon, DOS, all manu-
als, like new, $400. M Martin, 507-454-2918.

TI Silent 700 electronic data terminal, $50.
Bud, TV40, 4237 Airline, Norton Shores MI
49442. 616-733-4040.

Wang CPU, (2) terminals, modem, elc, ran
Computer Concepts Business System, BO.
AMcCarthy, KUIC, 600 E Main, Vacaville CA
95688. 707-446-0200.

CONSOLES

Want to Sell

Shure SE30 mixer, mic/line inputs, gated
compressor, VU meter, gd cond, $225; Ram-
ko DA R/E audio DA 1x6 processing mixer,
clean & perfect, $65. E Davison, 135 N Hlinois,
Springfield L 62702. 217-787-0800.

Autogram AC-6 stereo console, never used,
mint cond, $3500/BO. W Blackwelder, 903-
581-0606.

Yamaha PM-700 12x2 x2 stage mixer, $400;
Shure 8x1 rack mount audio mixer, $200; Au-
dix MXT-1000 8x2 recording studio board,
$1400; UREI Cooper Time Cube, vintage, de-
lay line & mixer flanger doubler, $500/both.
JKrepol, RNDL, 7 Dustin Dr, Wilmington DE
19703. 302-798-4076.

McCurdy SS 8500 custom 10 mixer dual ste-
reo brdcst console, excel cond, $4500. D Ver-
nier, KUNI, Univ N [A, Cedar Falls |A 50614.
319-273-6400.

Harris Executive 8-chnl, '81, needs work, fair
cond, BO; QRK-CCA Futura 6, slide pots
rebuilt to half stereo, xtra parts, $300. G Er-
way, KKSB, POB 40309, Santa Barbara CA
93140. 805-568-1444,

Classic British Helios 24/16/24, circ 70s, ma-
ny updates/models, widocumentation, dis-
crete mic preamps, (9) sep pieces, wiwood
rack cab, mahogany desk, $9500/BOfrade.
R Katz, Allegro Sound, 15015 Ventura Blvd,
Sherman Oaks CA 91403. 213-859-5543.

Ramsa WRB8816 16x 4 x2 mixing console, iw
hrs, like new, $2950/B0. G Jones, SW Medi-
acast, 110 Sierra Rd, Kerrville TX 78028. 512-
3674587,

Micro Trak Sport Ill remote, great for remote
widial pad wimanual, $100. Donovan, KSKS,
5265 W Magill, Fresno CA 93722. 209-233-
9393.

Otari MX-5050 Mark HI 1/2" 4-trk, compact
table top console rerdr, dynamic braking mo-
tion sensing & transport logic, DC servo cap-
stan system, 15/75 ips, excel cond w/road
case, $4250. G Fern, POB 2366, Van Nuys
CA 91404. 818-778-6756.

Collins 808A-1 disco/remote brdcst console,
{2) TT, $50+shipping. D Morgan, KNZZ-
KJYE, 1360 E Sherwood Dr, Grand Junction
CO 81501. 303-241-9230.

Opamp Labs 2008-4E, 20 inputs, 8 subs, ste-
reo mix out, gd prod board, vry clean, $3500.
L Wagner, ARN, 407-299-1299.

Ampro AC6SB 6-chnl control board, ste-
reo/mono, vgc, $475. J Lee, JL Prod, 208
Hampton Circle, Jupiter FL 33458. 407-575-
1828.

Shure M67 mixer (2), vge, rack mount, $100
ea; (2) Shure M610-2E feedback controller,
vge, rack mount, $100 ea. D Lundy, POB 408,
Heidrick KY 40849. 606-546-6650.

Ramsa WR-8210 10x4 mixing console, 3
band EQichnl, effects, sub-mix, solo XLR mic
ins, RCA line I/0, like new, $950/BO; Arrakis
mic preamp mixer, (5) /O, will mix inputs to
sngi output, requires +15 VDC, $75/B0. M
Friend, WTJU, Box 711 Newcomb Hall,
Charlottesville VA 22904. 804-924-0885.

Wheatstone 3224: 32-chnl mainframe, 24
chnis installed, many spares & xiras, 2.5 yrs
old, $4000. Falk Rerdng Studio, 502-239-1044.

LPB M-8S-03, '85; Shure M63 mixer; Shure
M64A stereo mixer; Shure M675 prod mixer;
call for info & pricing. M Cooney, Radio 1, 610
N Kiwanis, Sioux Falls SD 57104. 605-336-
2706.

McMartin B-501 Schnl mono mixer, gd cond,
$325. G Wachter, KFYI, 631 N 1st Ave, Phoe-
nix AZ 85003. 602-258-6161.

Shure M67 & M675 mic mixer & prod mas-
ter, excel cond, $300/BO. M Saady, 1st City
Rec, 141-60 84 Rd 3E, Briarwood NY 11435.
718-846-2062.

McCurdy $S8500 custom 10 mixer/dual ste-
reo brdcst console, excel cond, $4250. D Ver-
nier, KUNI, Univ N IA, Cedar Falls 1A 50614.
319-273-6400.

Want to Buy

Shallco stereo pots wicue. B Arnold, 700
Prod, 105 Dorado Court S, Midde Island NY
11953. 516-924-9020.

PHONE: 703-998-7600 FAX: 703-998-2966
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CONSOLES ... WTB

Collins 212B; Alteck 230B. R Osborne,
WMOU, POB 667, Ravenswood WV 26164.
304-273-2544.

Sunn mixing board, 8-chnl. S Russell, 60410
Klett Dr, Decatur Mi 49045, 616-782-9258.

Howe 10,000 parts, any/all, piease no 10K se-
ries. A McCarthy, KUIC, 600 E Main, Vacaville
CA 95688. 707-446-0200.

Pacific Recorders BMX series mic modules,
need (2) in wrkng order. B Larson, WUSN, 875
N Michigan Ave, Chicago IL 60611. 312-649-
0099.

Tascam/Teac/Yamaha 8-12 chnl stereo con-
sole. T Crockett, Hot Tracks, Box 10501, Black-
sburg VA 24060. 703-953-0222.

DISCO & SOUND
EQUIPMENT

Want to Sell

Studio Sound $-305 passive filter sets,
matched pair, consec 4, rack mount, very rare,
$375 ea. R Katz, Allegro Sound, 15015 Ven-
tura Blvd, Sherman Oaks CA 91403. 213-859-
5543,

EMT 240 Gold Foil reverb, needs work, you
ship, $500. S Russell, 60410 Kierr Dr, Decatur
M1 49045, 616-782-9258.

RCA BCM-2A aux mixer, {5) pots & (6) preamp
cards, no pwr supply & upper front panel, orig
RCA blue paint & vry clean, $500/B0; RCA
243471 PA tuning screw for BTF-10E, black
nylon, new, $75/BO. K Eilert, KWED, 609 E
Court St. Seguin TX 78155. 512-379-2234.

Snake 16 phantom-pwrd inputs wiext ps, 250"
Belden 19-pair cable w/mil connectors &
stnlss-steel strain reliefs, 10’ Neumann XLR
snake mates wibox or Belden snake, excel
cond, $775/BOfrade. R Katz, Allegro Sound,
15015 Vientura Bivd, Sherman Oaks CA 91403,
213-859-5543.

Shure SR-107 graphic EQ, 10 band, rack
mount, excel cond, $125; DOD-Digitech 831-
C 31-band graphic EQ, as new, $150; DOD-
Digitech 855 4-chni mixer, as new, $150; Rane
PE-15 5-band parametric EQ, as new, $250;
buyer pays shipping. B Leslie, Pro Rcrdng
Service, 13709 Maple Leat Dr, Cleveland OH
44125. 216-662-1435.

Gemini 6-chnl stereo mixer (2), aimost new,
$250/both +shipping. J Deering, Great Com,
114 Walton Ferry Rd SE #B, Hendersonville
TN 37075. 615-264-2886.

Fairchild 658 spring/rack mount reverbs (2
ea), BO. B Arnold, 700 Prod, 105 Dorado
Court S, Middle Island NY 11953 516-924-
9020.

Dolby 361 Type A NR, new stereo pair, $1400;
dbx K9-22 cards for above, $250 pair. E Davi-
son, 135 N lllinois, Springfield IL 62702. 217-
787-0800.

Nova NCM 508 8 chni PAR & RAIN light con-
troller wimemory, audio chase, program
chase, fade, blackout, etc. includes pair of
Sunn PS-300 1200 watt digital dimmer packs,
BO. B Fisher, KPOK, POB 477, Bowman ND
58623. 701-523-3683.

Bose 802 Series il spkrs & 802/302 EQ, Ul-
timate 12’ stands, like new, excel cond, orig
cartons, lifetime warranty, $1600 firm. P Pa-
quin, Sound Dynamics Assoc, Box 132,
Acushnet MA 02743. 508-783-3447.

Aphex Type C aural exciter, $75. Fatk Rcrdng
Studio, 502-239-1044.

Kenwood system: integrated amp, 90 W
RMSichnl, tuner, tape deck, T, spkrs, rack,
shipping xtra, $300. M Starin, WGOT TV60,
457 Varney St, Manchester NH 03102. 603-
625-1165.

Altec N501-8A 2-way crossover networks,
new in orig box, never used, $60/pair. S
Lawson, KAK Prod, 928 Hyland Dr, Santa Ro-
sa CA 95404. 528-4055.

URE! 529 EQ (2), excel cond, BO. F Virtue,
Virtue Studios, 8809-11 Rising Sun Ave,
Philadelphia PA 19115. 215-763-2825.

UREI 527A 113 octave graphic EQ {2), excel
cond, $250 ea; Eventide H949 Harmonizer,
works perfectly, $1200. G Guarino, Sorcerer
Sound, 19 Mercer St, NY NY 10013. 212.925-
1365.

Radio World 29

SAE 5000 impulse NR, removes clicks &
pops, $125; JBL 4312-A 12" 3-way studio
mons, 035T.1 tweeter, 3 yrs old, grt cond,
$500/B0. R Glenn, WTGR, 1718 Shandoha,
Wimauma FL 33598, 813-634-1940.

Audio Arts Eng 4200 parametric EQ/preamp,
like new, $225+shipping. C Wagoner, Vision
West, 12410 12th Ave S, Seattle WA 98168.
206-242-2042.

Want to Buy

SAE 2800 EQ, vgc. B Glenn, WTGR, 1718
Shandoha, Wimauma FL 33598. 813-634-
1940.

LIMITERS

Want to Sell

Quad-8 Cleg compressor/limiter/
expanderigate modular units, consolefrack
mountable, not used, $150 eaftrade. J
McLane, Oddeo Eng, 115 W Gutierrez, San-
ta Barbara CA 93101. 805-963-3941.

dbx 165 comp/limiter stereo pair (2), new,
$350 ea. E Davison, 135 N lllinois, Springfield
IL 62702. 217-787-0800.

Gates Solid Statesman, needs parts, $50.
G Muse, KMRF, POB K, Marshfield MO
65706. 417-468-6188.

Optimod 8100A/ST audio processor, BO. L
Penke, WKTT-FM, POB 26, Cleveland Wi
53015. 414-693-3103,

CRL FM4 system, SPP-800, SEP-400A (2),
SMP-800, Dynafex DX-2 NR unit, $2600; Val-
ley People 440, gd cond w/manual, mic
processor, $250; UREI 535 stereo EQ
wimanuals, gd cond, $200. Donovan, KSKS,
5265 W Magill, Fresno CA 93722. 209-233-
9393,

Optimod 8000A
$1495 & UP
414-482-2638

CRL SEP400B, iw hours, clean, excellent
shape, wimanual, $350. P Hess, 134 Derovent
Dr, Pittsburgh PA 15237.

Pacific Recorders ML-FM mutti-limiter, works,
BO; CBS Volumax 400, BO. B Schloss,
KRRO, Sioux Falls SD. 605-335-6500.

Gates Solid Statesman, $275. P Wells, KJOY
San Diego, 619-238-1037.

Texar Audio Prism (2), for stereo use, (2)
RCF-1 cards, brand new, never used,
$1500/BO. L Martino, 714-889-2651.

Orban 9000-A Optimod, AM stereo compati-
ble. D Lang, 503-774-0459.

dbx 166 dual gated compressoriimiter, like
new, $500. B Dierking, KNDY AM/FM, RR3,
Marysville KS 66508. 913-562-2361.

Orban 8000A, excel cond, $1300. Ron,
WAWZ FM, Weston Canal Rd, Zarephath NJ
08890. 908-469-0991.

Valley People 610 limiterfexpander, call for in-
fo & pricing. M Cooney, Radio 1,610 N Kiwa-
nis, Sioux Falls SD 57104. 605-336-2706.

Gates Solid Statesman, gd cond but AGC
needs new pwr xformer, $45. M Knight, 339
New Kent Rd, Blacksburg VA 24060. 703-552-
5809.

Optimod 8000, clean. J Phillips, WZOM-FM,
408 1/2 Clinton St, Defiance OH 43512. 419-
784-1059.

Want to Buy

Orban 81004, fairigd cond, will pay cash. F
Vobbe, WLIO TV, 1424 Rice Ave, Lima OH
45805. 419-228-8835.

Greg Labs 2530 tri-band compressorfiimiter,
check your junk rooms. J Mauk, KMJ/KSKS,
110 E Olive Ave, Fresno CA 93744, 209-266-
5800.

Gregg Labs 2530 tri-band compressor/limiter,
check your junk rooms. J Mauk, KMJ/KSKS,
1110 E Olive Ave, Fresno CA 93744. 209-266-
5800.

MICROPHONES

Want to Sell

EV 635A, as new, orig box & access,
$50+shipping. B Leslie, Pro Rcrdng Service,
13709 Maple Leaf Dr, Cleveland OH 44125.
216-662-1435.

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

15-yr host of oldies show on college FM lost
time slot, seeking weekends win radius of St
Louis. D Hogenmiller, 4612 Theiss, St Louis MO
63128, 314-894-8194.

Run it lean, exper radio pro knows how to Iwe
overhead, increase saleslaudience, former own-
erbperator lkng for new challenge, reply in stric-
test confidence. MMAS, POB 77, Spotford NH
03462. 603-256-6929.

Medium/major market wanted, 22 yrs exper,
i.e. KFYI-Phoenix & KQIP-Odessa TX, TVVO,
prod director. R Lane, POB 2764, Odessa TX
79760.

Attn N Mich FM owners, want long term mar-
ket dominance, untapped nat'| accounts, pro im-
age, reduced overhead, spin of income, nat'l
recognition? Joseph, 517-379-4803,

Straight anncr wi20 yrs exper seeks On-Air pos
wimature station, NW AR, SW MO,NEOK. T
Horne, 501-337-7218.

Blues & jazz hostiproducey, in depth collection
& knowledge, PT OK, San Francisco/North Bay
area. S Lawson, 928 Hyland Dr, Santa Rosa CA
95404. 707-528-4055.

General Manager, experienced all phases.
Sales manager, salesman, trainer, 25 yrs in ra-
dio, prefer Florida or Georgia. Write to: Radio
World, POB 1214, Falls Church VA 22041. Attn:
Box #91-11-01RW.

We'd like to be your morning team, funny,
creative & professional. J Reynold, 919-671-1162,
Engineer w/20+ yrs major mrkt exper in all
phases of radio. Cecil, 214-544-3799.

Top 40, AC college & sm market prod, DJ, 6 yrs
exper, will refocate anywhere in US, any market,
FT only. M Allyn, 708-673-0783.

it PT eng is needed for older tube-type equip,
have tubes & can travel in N New England.
Mark, 603-625-1165.

Maint eng, CET, FCC gen wiradar, NABER,
NARTE certified, CE college station, NBN chief
eng & MDS exper, FT/PT, contract work. M
Rakoff, 114-41 Queens Bivd #148, Forest Hills
NY 1375,

Music volunteer, college professor for 32 yrs
w15 yrs radio exper looking to help collegeioom-
merical station wimusic & programming, no pay,
Philadelphia/S NJ. 609-784-5782.

Radio veteran, 20+ yrs, seeks mgt pos in
sm/med SE mrkt, BS degree, exper GM, Ops
Mgr, Bus Mgr, all on-air & sales. Bob, 803-536-
1491.

CE wibig prod voice & over 15 yrs hands-on eng
exper, seeks CE pos wiprod or air shift in com-
pefitive top 100 market. G Morgan, 704-563-
8676.

Leading country music TViradio personality
has 50 TViradio shows of national C&W celebs,
looking for TViradio showsicable to air them.
908-271-8244.

Combo eng/anncr, exper in AM/FM/SAT, 20+
yrs exper, General Class License, prefer TX
area. P McKaig, 512-664-1106.

Chief engineer top 100 mrkts/20 yr vet, you will
get high integrity routine audio & xmir main-
tenance, exper in all phases, high pwr AM direc-
tional & high pwr FM, plus super audio. 516-265-
5372.

Group Chief wi20 yrs+ exper seeks eng mgmt
position. SBE Senior cert. FCC license. AMIFM
dir exper, const maint FCC compliance. Send
responses to: Radio World, POB 1214, Falls
Church VA 22041, Box #91-11-02RW.

Announcer w5 yrs exper seeks FT posin N CA
area, all formats, orod exper, any shift. Clint, 318-
B847-4635.

HELP WANTED

BROADCAST ENGINEER at
30,000 W, NPR affilliate WMUB,
Miami University, Oxford, Ohio.
Reports to the Director of
Engineering & performs studio &
xmtr maintenance to the compo-
nent level. Supervises all out-of-
studio broadcasts. FCC General
Class or SBE certificate preferred.
Competitive salary wifull benefit
package. Review of applications
will begin November 22, 1991 &
continue until position is filled.
Send resume & 3 letters of refer-
ence to General Manager, WMUB,
Miami University, Oxford OH
45056. Miami University is an
Affirmative Action/E.O.E.

If you are looking for
broadcast professionals
to work for you, the people
you are looking for are
looking through Radio
World. For information on
Help Wanted ads, call
Simone at 703-998-7600.

Audio Manufacturer, Supplier to Major
BBC TV & Radio Broadcasters seeks
Sales Representatives in the U.S.A.
You must be established in the Broad-

cast Field. We are an award winning company in the U.S. Recording & Sound
Reinforcement Industries and are expanding into the U.S. Broadcast market.
Come grow with us. Please apply by FAX to to 805-379-2648. All inquiries

will receive a prompt response.

OF DENMARK

t.c. electronic

EMPLOYMENT SECTION

HELP WANTED: Any company or station can run ‘‘Help Wanted"” ads for $1.50/word
or buy a display box for $55/column inch. Payment must accompany insert, use
your MasterCard or VISA; there will be no invoicing. Blind box numbers will
be provided at an extra charge of $10. Responses will be forwarded to listee,
unopened, upon receipt. Call 800-336-3045 for details.

POSITIONS WANTED: Any individual can run a *‘Position Wanted'’ ad, FREE of
charge (25 words max), and it will appear in the following 3 issues of Radio World.
Contact information will be provided, but if a box number is required, there is
a $10 fee which must be paid with the listing (there will be no invoicing).
Responses will be forwarded to the listee, unopened.

Mail To: BROADCAST EQUIPMENT EXCHANGE
PO Box 1214, Falls Church, VA 22041

ACTION-GRAM

Equipment Listings

Radio World's Broadcast Equipment Exchange provides a FREE listing service for all broad-
cast 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: I would like to receive or continue receiving Radio

Contact Name: World FREE each month. YES NO
Title Signature Date
Company/Station Please circle only one entry for each category:
Address: I. Type of Firm

City ___ State __ Zip _ D. Combination AM/FM station F. Recording studio

A. Commercial AM station G. TV stationfteleprod

facility
B. Commercial FM station H. Consultant/ind engineer
C. Educational FM station I. Mfg, distributor or dealer
E. Network/group owner J. Other

Il. Job Function

Phone Number: _ - -
Brokers, dealers, manufacturers and
other organizations who are not legiti-
mate end users can participate in the
Broadcast Equipment Exchange on
a paid basis. Line ad listings & dis-

play advertising are available on a A. Ownership D. Programming/production
per word or per inch basis. Call 1-800- B. General management E. News operations
336-3045 for details. C. Engineering F. Other

WTS: [] WTB: (] Category:

Make: o Model #:

Brief Description: _

Price:

WTS: (1 WTB: [] Category: .

Make: _ Model # _

Brief Description: -

Price:

*Closing for listings is the first and third Fridays for the next month's issue.
All listings are run for 3 issues unless pressed for space or otherwise notified by listee.

Broadcast Equipment Exchange
703-998-7600 PO Box 1214 e Falls Church VA » 22041 FAX: 703-998-2966
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W. LEE SIMMONS
& ASSOC,, INC.

BROADCAST
TELECOMMUNICATIONS
CONSULTANTS

1036 William Hilton Pkwy
Ste 200F
Hilton Head Is., SC 29928

(803) 785-4445

Moffet,
Larson &
Johnson, Inc.

Engineers

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

EVANS ASSOCIATES

Consulting Communications Engineers

FCC Applications, Design
& Field Engineering

Broadcast Engineering Software
216 N. Green Bay Rd.
Thiensville, Wl 53092

(414) 242-6000

Member AFCCE

* AM-FM-CATV-ITFS-LPTV

(3\ OWL ENGINEERING, INC.

1306 W. County Road. F,
St. Paul, MN 55112
(612)631-1338 Member AFCCE"

Member AFCCE
Consulting Communications SOFTWARE ’_l Don’t
Engineers b
« FCC Data Bases [FM_CHANNEL SEARCH | e gamble
* FCC Applications and Field FM Database pool ”a\—*y‘% ith your
Engineering -
* Frequency Searches and MSDOS . .
Coordination EGA Graphics-Color advertising dollars.

Broadcast Technical
Consulting
Doug Vernier
Broadcast Consultant
1600 Picturesque Drive
Cedar Falls, 1A 50613
319-266-8402

Advertise in Radio World
and reach 18,000 +
subscribers. Call
1-800-336-3045 today!

F
&' Teletech,inc
BROADCAST CONSULTANTS
AND ENGINEERS

® FCC Applications & Field E
* Frequency Searches & Coordination
® Tower Erection & Maintenance
* Facility Design & Construction
CONTACT:
Kenneth W. Hoehn
23400 Michigan Ave
Dearborn. MI 48124

(313) 562-6873

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

RADIO SYSTEMS
ENGINEERING
FCC Applications ® Design
¢ Installation ¢ Field Service

Experienced & Affordable

4289 Roanridge
Las Vegas, Nevada 89120

24 Hr: (702) 454-2085
FAX: 702-898-8731

We Now Accept

Visa &
MasterCard

Lahm, Suffa & Cavell, Inc.
Consulting Engineers
@ Interference Resolution
® Coverage Improvement
® RF Huazard Studies
® Custom Software
® AM Antenna Improvement
o Former Chief Engineers
® Suburban Washington Based
3975 University Dr.. Suite #450
Fairfax. Virginia 22030
Phone 703-591-0110
Fax 703-591-0i15

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

blished

census data

recently p

® On-Line Services

1990 POPULATION COUNT for PC /) 2

Our 1990 POPULATION COUNT for PC program utilizes the most
quired for FCC filings for the next
decade. Call today for more information. We also offer:

* Real World Propagation™ Studies

¢ 3 Second Terrain Data on CD-ROM
¢ FCC's AM, FM & TV Databases

Communications Data Services, Inc.

Richard L. & Richard P. Biby,
Principals

6105-E Arlington Blvd. e Falls Church, VA 22044  (800) 441-0034

MIRKWOOD
ENGINEERING

Rural & Remote Site
Field Engineering

50 Park Ave.
Claremont, NH 03743

603/542-6784

REMOTE EQUIPMENT

RENTALS

Hear 50-8000 Hz audio response from
your next remote tor much less than
cosdy TELCO loops by renting the

GENTNER EFT-3000

or

COMREX 3XP/3XR
3-hine frequency extension system
MARTI and TFT-8888 RPU
equipment also rented. Calt Dwight
WELLER AUDIO-VISUAL

ENGINEERING
410-252-8351

¢ High Quality RF Components
¢ Custom Antenna Tuning Units
* Custom Directional Feeder Systems
¢ Field Installation Services
* Replacement Parts for CSP Inc, and
Vector Technology Inc. Components and Systems
¢ Limited Supply of VTI FM Transmitters and Accessories

PHASETEK INC.

PO. Box 193 Fountainville, PA 18923
Phone: 215-249-1977

YOUR NUMBER ONE SOURCE!

°
Spanish?
Check on SCPC
Westar IV - TR |
3704.7 Mhz - IF 54.7
24-Hour feed—Low, low Cost!

PromoSat, Inc.
12655 N. Central, Ste. 423
Dallas, TX 75243
(214) 991-0388

Eastern Tower Erector
“We climb anywhere, anytime!”

PO. Box 007
Sharptown
Maryland 21861
Erection
Maintenance

1-800-832-2366 or 1-301-883-2030

RADIO & TV

Painting, Lighting,
Maintenance & Repair
INTERSTATE
TOWER SERVICE

Todd Callahan
5913 Bermuda Dr.
Boise ID 83709

208-385-0896

Contact Radio World Newspaper for availabilities.

P.O. Box 1214 ¢ Falls Church VA « 22041
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MICROPHONES ... WTS

Shure SM57, special made 12" dynamic, per-
fect, $75; (2) Shure 548 special made 11", as
new, $75 ea; Shure SM82 12" interview cardi-
oid, line level out, new, $100; Shure wireless
hand-held WISHT/58/W20R, 1000" range,
1778 MHz, new, $525; {2) Shure SM54 dy-
namic quality mic, mint cond, $150 ea. E Davi-
son, 135N Hlinois, Springfield IL 62702. 217-
787-0800.

Altec M-11 pwr supply system for '48 era
tube mic, $125trade. J Mctane, Oddeo Eng,
115 W Gutierrez, Santa Barbara CA 93101.
805-963-3941.

AKG D224E (8), all need about $200 in
repairs, $150 ea/BO. G Tyson, AMP Rcrdng,
307 W Main St, Maple Shade NJ 08052.
609-667-1667.

Beyer 101 omni mic, gd cond in case, $100.
P Paquin, Sound Dynamics Assoc, Box 132,
Acushnet MA 02743, 508-763-3447.

Sennheiser 441-U new in box, $200.
Donovan, KSKS, 5265 W Magill, Fresno CA
93722. 209-233-9393.

Telefunken/Schoeps CM-61 tube mic, very
rare, uses std 6AUG plug-in tube, wio ca-
bles/pwr supply, mint cond, $975/80. R Kaz,
Allegro Sound, 15015 Ventura Bivd, Sher-
man Oaks CA 91403. 213-859-5543.

Shure Uniron 330 vintage late 40s-early
50s ribbon mic, excel cond, wioriginal box
& spec sheet, $275. J Lee, JL Prod, 208
Hampton Circle, Jupiter FL 33458, 407-575-
1828.

EV 1776; RCA 44DX; Altec Salt Shaker;
$225/all +shipping. J Deering, Great Com,
114 Walton Ferry Rd SE #B, Hendersonville
TN 37075. 615-264-2886.

Neumann U-67, excel cond, pwr supply,
$3000; Sony C-35P, excel cond, pwr sup-
ply, like new, $325. F Virtue, Virtue Rerdng,
8809-11 Rising Sun Ave, Philadelphia PA
19115, 215-763-2825.

Electro Voice 666 (2), gd cond, $40 ea.
T Rose, Joiner-Rose Group, 4125 Centuri-
on, Dallas TX 75244. 214-392-7800.

EV 635A dynamic mic, fair cond, $40/BO.
M Saady, 1st City Rec, 141-60 84 Rd 3E,
Briarwood NY 11435. 718-846-2062.

RCA classic ribbon mics, others, send for
list. B Davies, Virgo Prod, 5548 Elmer Ave,
N Hollywood CA 91601. 818-761-9831.

Neumann U-87, excel cond, BO. S Win-
throp, Winthrop Prod, 158 W 94th St, NY
NY 10025. 212-662-8685.

Electro Voice RE-20, gd cond, no stand
adaptor, $175. T Crockett, Hot Tracks, Box
10501, Blacksburg VA 24060. 703-953-0222.

Want to Buy

Telefunken/Schoeps CM-61 tube mic pwr
supply & cable. R Katz, Allegro Sound,
15015 Ventura Blvd, Sherman Oaks CA
91403, 213-859-5543.

American Mic D-33 & DR-330, gd cond,
also, Shure 333 & Greybar heavy boom
stands. D Igou, KMMX/KCHL, POB 1067,
San Antonio TX 78294. 512-359-3167.

WE/RCA tall boom stand, over 15 tall for
field prod, any cond. P Jacoby, 803-881-1160.

RCA 44s & 77s, WE 639, olher ribbon mics,
working or not; also, dynamic & other types
of mics. B Davies, Virgo Prod, 5548 Elmer
Ave, N Hollywood CA 91601. 818-761-9831.

MISCELLANEOUS

Want to Sell

Several audio xformers: Ampex 15095 &
4580116-20, Triad A10J & A1\, $15kea. S
Lawson, KAK Prod, 928 Hyland Dr, Santa
Rosa CA 95404. 707-528-4055.

Blower, BVD B25A, rack mounting, 2 speed,
gd cond, $35. E Davison, 135 N lllinois,
Springfield IL 62702. 217-787-0800.

Radio Design Labs pods to make up (2)
audio control boards, modular design, new,
unused, $10000 FOB; Sparta Elec Corp
misc audio & RF tech manuals; calliwrite
for compl list. D Peluso, KJUL FM, 2880
E Flamingo Rd Ste E, Las Vegas NV 89121.
702-732-2200.

GKI K80 17/2" tape eraser, rack mount, top
shape, $450. Gene Sive Prod, 619-749-7662.

¢ Exciters

Joe McClish
Corpus Christi, TX

¢ Towers
e STL's
e Transmission Line

¢ and lots more

Let us be your one-stop shopping.
We have used towers from 100’ to 1000".
We also have all your AM needs.

Economy RF Construction Company

We Have Access To
NEW & USED

e Antennas
¢ Transmitters

Stan White
(512) 892-1126

>Crde (130) On Reador Sorvice Card«

Sony RMM501 rack mount kit (5), new Type
5, never used, (2) in orig boxes, $800. D
Jordan, WDTM Inc, POB 3417, Jackson TN
38303. 901-668-1153.

Digital LED up timer (5), 2", resels to 0
when 9:59 is reached or momentary clo-
sure made, self-pwrd, $5750 ea prepaid,
UPS. D Peluso, KJUL FM, 2880 E Flamin-
go Rd Ste E, Las Vegas NV 89121. 702-
732-2200.

COMREX

RENTALS

1, 2 and 3-Line Systems
Call Steve Kirsch for details
Silver Lake Audio

(516) 623-6114

Electro Impulse DPTC 10 kW FM dry dum-
my load, wattmeter incl, $450. Ron, WAWZ
FM, Weston Canal Rd, Zarephath NJ 08890.
908-469-0991.

Onan series OT pwr sentry/automatic xfer
switch, #0TUDD225-4/12028, 225 amp,
120/208 3-phase, d4-wire, wrkng when re-
moved, BO. D Culp, WRQX, Washington
DC. 202-686-3100.

TV station surplus equip: Drake 2220 sat
revr freq agile; cassette decks, Scala CL-
1483 antenna UHF; Scalla chni 35 xmit an-
tenna; Sony VO-4800 3/4” rcrdr; Wegener
1601 mainframe; (3) Unicom 2 W 2-way ra-
dios; call for lis¥BO. John, 509-826-0100.

Xmas tree terminal block (18), ADC, A-66,
6x20, $350 ea; (12) PJ318 dbl row jack
field, $15 ea. T Rose, Joiner-Rose Group,
4125 Centurion, Dallas TX 75244. 214-392-
7800.

Problem(s) With
Your Small
Market Station?

If we can’t help, we
know somebody who
can. Write, phone or
FAX for brochure
describing our services.
No obligation.

SMALL MARKET
RADIO SERVICES

(Bob Doll) 275 19th St.
Otsego, MI 49078
Phone: 616 694 9357
FAX 616 692 6789

Reasonable advice & help
at Reasonable Rates

Stancil-Hoffman mag filmivideo degauss-
er, music library of (95) 15 ips tapes, (48)
12" dbl-side records; (2) Irg matching audio
spkrs; aluminum pole-cat set; much more,
send for list. B Howard, Academy Film Prod,
3918 W Estes, Lincolnwood IL 60645. 708-
674-2122.

DOES YOUR STATION SOUND COMPETITIVE?
DO YOU WANT IT TO SOUND FULLER, & DYNAMIC?
DO YOU WANT YOUR LISTENERS TO “FEEL IT"?

We do “’stem to stern’’ audio consulting and we
will make your audio tops! —ROCK—
COUNTRY—CHR— PETER’S TECHNICAL
SERVICE, JAY, MAINE Call the “HOT"”’ LINE
207-645-3019. Coast-to-Coast. 800-252-0058.

»Cirde (32) on Reader Service Card«

Audio xformers: (4) Ampex 15095 line in-
put; (9) Ampex 4580116-20 bridge input; (2)
Triad A-104J; (2) Triad A-11J; $15 ea. S
Lawson, KAK Prod, 928 Hyland Dr, Santa
Rosa CA 95404. 528-4055.

Dummy load ME-82/U, 120 W, 52 ohm,
50-600 MHz. Bud, TV-40, 4237 Airline, Nor-
ton Shores MI 49442. 616-733-4040.

RCA MI11645 audio patch panel, $50; mini
jackstrip: 2 rows of 48 jacks, $150. L
Bawinkel, WWJQ/WJQK, 5658 143rd Ave,
Holland M1 49423. 616-394-1260.

Tascam ES-51 sync control unit & (2) ES-
50 slaves, barely used, $3500/B0; Symetrix
TI-101 telephone interface, $225. D Crepps,
1BS, 225 W Loockerman, Dover DE 19901.
302-678-4400.

Want to Buy

Radlo/TV station buttons, collector wants
to buyArade. B Massey, WKHX, 360 inter-
state N, Atlanta GA 30339. 404-955-0101.

FM dummy load, 5-10 kW. V Baker, WKGM,
POB 889, Blacksburg VA 24063. 703552
4252,

MONITORS

Want to Sell

McMartin TBM3700 FM mod mon & match-
ing TBM200A stereo mon. B Schioss, KRRO,
Sioux Falls SD. 605-335-6500.

MOVIE PROD EQUIP

Want to Sell

Bolex H165 (2), w/400' mag port, drive &
mag motors, battery packs, 17-85mm z00m
wirt angle view finder, voltage regulators.
K West, SRSU, Dept Fine Arts/Comm, Al-
pine TX 79832. 915-837-8219.

Cine Kodack Special !I, 100’ mag lens &
case, vgc, clean, 16mm, $250. C Potorti,
Potorti Video, 10005 Lacy, Morrisville PA
19067. 215-945-3990.

B&H 16mm 202 opt/mag proj, wisync mo-
tor for interlock, M-H 816 hot splicer,
Beaulieu R16E camera wiAng 12-120 200m
lens, Hollywood rewinds, sound readers, spiit
& solid reels, send for more info. B Howard,
Academy Film Prod, 3918 W Estes, Lincoln-
wood IL 60645. 708-674-2122.

RECEIVERS &
TRANSCEIVERS

Want to Sell

High quality micro-miniature 67 kHz SCA
decoder, about 1" square, prewired and
ready to install, $15. D Jackway, Background
Music Eng, 5742 Fairoak, Springfield MO
65810. 417-681-1846.

AM STEREO RECEIVERS

Portable, Home/Studio, Auto

RRADCO GROUP
708-513-1386

GE MP! (2), UHF hand-heids, 2 W, 2 chnl,
xtra batteries, chargers, $150 both. P Rus-
sell, Bowdoin College, Brunswick ME 04011.
207-725-3066.

Precision PE112A AM/FM tuner, rack mount-
ing, SS, gd cond, $35. E Davison, 135 N
Minois, Springfield IL 62702. 217-767-0800.

AM EBS revr on 1430 kHz, call for info
& pricing. M Cooney, Radio 1, 610 N Kiwa-
nis, Sioux Falis SD 57104. 605-336-2706.

GE Executive (2), wicables & control heads,
(1) Iw band, (1) high band, mics incl, $100.
M Storin, WGOT-TV 60, 457 Varney St, Man-
chester NH 03102. 603-625-1165.
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Want to Buy

Zenith Stratosphere AM/SW radio, '36; al-
0, EH Scott/McMurdo silver revrs; can pick
up. D Hauff, Box 16351, Minneapolis MN
55416.

Motorola HT90/440 dead VHF/UHF rigs,
need 2-3. A McCarthy, KUIC, 600 E Main,
Vacaville CA 95688, 707-446-0200.

REMOTE &
MICROWAVE EQUIP

Want to Sell

Harris sateflite dish, 3 meter delta gain white,
solid, durabie, set on concrete slab, $900. 816-
359-2261.

Mork STL dish, 5, $450+shipping. D
Donovan, KCGR, 1620 American Bank Pla-
2a, Corpus Christi TX 78475. 512-888-8555.

Moseley TRC-15AW remote, excel cond,
wimanual, $750/BO. T Bryan, KARO, 503 Old
63 N, Columbia MO 65201. 314-442-3116.

Moseley PCL-SCG-6 135 kHz subcarrier gen;
SCD-2 135 kHz subcarrier revr; $250 ea. Ron,
WAWZ FM, Weston Canal Rd, Zarephath NJ
08890. 908-463-0991.

Marti R10/STL10 monaural STL system, re-
cently aligned & tuned on 950 MHz, $2950.
A Thompson, KXDD/KUTI, 706 Butterfield,
Yakima WA 98901. 509-248-2900.

Stromberg Carison PABX dial phone system
wi(5) 6-line phones, complete, $1000; (50) GTF
LC-4003 phone line cards, wrkng, $10 ea.
Bud, TV-40, 4237 Airline, Norton Shores MI
49442, 616-733-4040.

Marti RMC-2AX, gd cond wimanuals, $400.
J Bolton, KKRP, POB 454, Rayville LA 71269.
318-878-9469.

Moseley TRC1SAR 15-chn remote, '82, re-
cently aligned by mfr, $500. K Austin, Austin
Brdcstng, 1101 Hwy 81 N, Marlow OK 73055.
405-658-9292.

Moseley PBR-15AW wire line remote; Micro-
Controls RCR-9 & RCT-9; call for info & pric-
ing. M Cooney, Radio 1, 610 N Kiwanis, Sioux
Falls SD 57104. 605-336-2706.

Ma-Com MA23CC 23 GHz microwave system
wixmir, rcve & antennas, $4000 complete. C
Haynes, WJMIWOAD, 1850 Lynch St, Jack-
son MS 39203, 601-948-1515.

Want to Buy

Gates RDC10 studio & xmir units, must be
in gd wrkng order. A Calisti, WBCW, Jean-
nette PA 15644, 412-527-5656.

Moseley PCL505C, Marti or TFT 950 MHz
STL equip for export, priced right. K Austin,
Austin Brdcstng, 1101 Hwy 81 N, Marlow OK
73055. 405-658-9292.

Scala MF-960 Miniflector for 950 MHz,
reasonable. T English, WEZN, 10 Middle St,
Bridgeport CT 06604. 203-366-9321.

Drake ESR 2240 satellite receiver, receives
ANV signals. P Baillon, 612-222-5555.

CA Microwave AD-2 downconverter for sat-
ellite system, $200/BO; Amplica CD-304302,
LNA, 1209, s/in 558, $75/BO. K Eilert, KWED,
609 E Court St, Sequin TX 78155. 512-379-
2234,

Wegener 1601 satellite receiver for SMN
Stardust, compl wiall cards & manuals, $1200.
S Schweiger, WXLO FM/AM, 146 Worcester
Ctr, Worcester MA 01608, 508-752-1045.

Wegener 1601, w/SMN cards, ready to wire
up, $800. G Muse, KMRF, POB K, Marshfield
MO 65706. 417-468-6188.

Dart 384 w15 KHz, +75 KHz, voice cue card,
complete. D Lang, 503-774-0459.

Wegener 1602 & 1601 mainframe wicards for
Unistar country format system, 18 mnths old,
like new, $2800. K Austin, Austin Brdcstng,
1101 Hwy 81 N, Marlow OK 73055. 405-658-
9292.

Adcomm 7560 satellite rcv for Unistar ACH
& CNN, 2 yrs old, $3500. B Hearst, WWCH,
725 Wood St, Clarion PA 16214. 814-226-8600.

Want to Buy

Scientific Atlanta 6600 satellite rcvr. J Wagn-
er, WMBI AM/FM, 820 N LaSalle Dr, Chica-
go IL 60610. 312-329-4279.

Fairchild Dart 384 or Scientific Atlanta equiv
reve wi5 kHz & SEDAT 21 kMz cards. B
Brown, WEQX, Box 102.7, Manchester VT
05254. 802-362-4600.

STATIONS

Want to Sell

AM daytimer in NE TN serving 5 counties,
1 kW, county of license population: 45000+,
vry lw operating overhead, relatively new stu-
dio facilities in modern mall, Continental
314R, AM xmtr, less than 5 yrs old, station
owns satellite facilities, terms neg wism down
payment, shown only by appt, ref req'd, seri-
ous ing only. B Mountjoy, POB 1240,
Elizabethton TN 37644. 615-543-5849.

Motorola C-Quam stereo gen mon & CRL
950 SMP sterec processor, $6000/BO. B
Shannon, WYWR, 401 N Blaine, Youngstown
OH 44505, 216-746-1330.

TAPES/CARTS & REELS

Want to Sell

BEE

Radio World 31

Christian radio ministry needs AM xmirs,
wrkng/not, any & all appreciated, will pay ship-
ping. R Schoedel, WMCR-AM, 6630 Monclo-
va, Maumee OH 43537. After 3PM EST: 419-
893-7968.

Educ station seeks tax deduc donation of any
brdest equip, computers, carts, efc, will pay
shipping. J Violanti, WSJR, 5600 City Ave,
Philadelphia PA 19131-1395. 215-660-1082.

TDK’S NEW SM CASSETTES:
“IT'S ABOUT TIME"

PROFESSIONAL
« MASTIR SERIES

(D

recordings.

SHORTWAVE STATION

Shortwave Radio An-
tenna/Transmitter site in
New Jersey Wetlands next
to Station WOO, Ocean
Gate, NJ. State approval
for 6 towers & transmitter
building. Information:
Mr. Knox, POB 250, Toms
River, New Jersey 08754 or

call 908-349-1100.

Class A, WIST 94.3 FM, Lobelville TN w/50
kW CP on hand is once again being offered
at a reasonable price of $150,000. We will con-
sider $50.000 down, balance on easy terms

SATELLITE EQUIPMENT

Want to Sell

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

1ces required. Located 1/2 way be-
tween Jackson & Nashville TN, just 10 miles
south of 40 & the famous Loretta Lynn's Dude
Ranch. Call for appointment foday & inpsect
this nice facility. Bill Coleman Jr, 615-593-
2294,

AM & FM in stable TX market, owner financ-
ing possible, grt opportunity for owner oper-
ation, real estate & home incl. 216-331-8012
or 305-296-7575.

New 50K FM in Southern
Missouri Lakes area.
417-273-4308

(evenings & weekends)

50 kW AM clear daytime, 500 Watts DA night
southern gospel in bible belt, some financ-
ing. 919-734-8000.

Broadcast facility, complete, set up for talk,
news & music, all late/high quality equip,
14'x 30’ 2-axte mobile studio, less than 5 yrs
old, wiair conditioning & restroom. D Lang,
503-774-0459.

Want to Buy

LPTV CPs, in AZ, CA, CO, FL, TX, exper
brdestr seeking gd father/daugher operation,
send compl details w/S. J Powley, WIIM TV,
1536 Logan Ave, Altoona PA 16602. 814-944-
8571.

AM, FM, AM/FM combo, no cash down
wisome owner financing, prefer an owner
ready to refire or pursue other inferests, all
areas considered. K Weiss, POB 550515,
Jacksonville FL 32255. 904-928-3257.

STEREO GENERATORS

Want to Sell

Marcom/Rood SC 203 wimanuals, new,
$2000. Donovan, KSKS, 5265 W Magil, Fres-
no CA 93722. 209-233-9393.

Moseley SCG-4T 67 kHz subcarrier gen;
McMartin BFM-2001 67 kHz subcarrier gen;
Johnson Elec 1C-1 67 kHz tuner; Belar SCM-1
SCA mon, BO. Ron, WAWZ FM, Weston Ca-
nal Rd, Zarephath NJ 08890. 908-469-0991.

* Now available in 10, 20, 30 and 60 minute lengths.
* Superior high bias cassette for studio and demo

* Uses top-quality SA tape pancake for low noise
and wide dynamic range.

* Ask for our new A/V catalog

(=) SONOCRAFT

575 Eighth Avenue
New York, NY 10018

>Cirde (64) On Reader Service Card<

Tel: 800-274-7666
Fax: 212-564-9488

Christian music library wiover 2,200 record
LPs, 12" sngls, & a few 45s & CDs, some
never opened, several collectors items, $3000.
E Finley, KNYN, 2015 W Cactus Rd #193,
Phoenix AZ 85029. 602-861-0311.

Comedy music show, 30 min weekly, well
done feature, audition tape $1, subscription
$2/week. R Schoedel, WMCR-AM, 6630 Mon-
clova, Maumee OH 43537. After 3PM EST:
419-893-7968.

U-matic cassettes (400), 1 pass only, like
new, incl library cases, some shipping cases,
510/15 min lengths, $2 ea; 20/30/60 min, $3
ea; shipping xtra. J Powley, WM TV, 1536
Logan Ave, Altoona PA 16602. 814-944-8571.

Transcription file cabinets (6); (450) stan-
dard transcriptions; (170) world transcriptions;
(30} various holiday prog transcriptions; BO.
B Beattie, 6200 16th St N, St Petersburg FL
33702. 813-526-4275.

Ampex 642 NAB reels (500), 10-1/2", w/box-
es; (100) poly cassette boxes. B Dietking,
KNDY AM/FM, RR3, Marysville KS 68508.
913-562-2361.

Audiopak AA4 & AA3 (1000), 2.0-35 min
carts, clean, unused rebuilts, loaded winew
tape, gd cond, $3.50/100, free shipping; (900)
Audiopak AA4 & AA3, various lengths widiff
programs, used, gd cond, $11100; (20) blank
10" reel tapes, new, in boxes, $10/reel. D Kin-
caid, 1445 Parran Rd, St Leonard MD 20685.
301-586-2177.

Want to Buy

Large collections of 45s, '50s, rock, R&B,
country. K Gutzke, Custom Rerdng, 7134 15th
Ave S, Minneapolis MN 55423. 612-866-6183.

Large collections of 45s, '50s, rock, R&B,
country. K Gutzke, Custom Rcrdng, 7134 15th
Ave S, Minneapolis MN 55423 612-866-6183.

World library 16" radio transcriptions from
'43-45: 6079, 6089, 7049, 7059 & 8349, will pay
$50/disk. H Medina, 181 Thomas St, Brent-
wood NY 11717. 516-273-1832.

TAX DEDUCT EQUIP

Educ radio/TV needs cart R/P & player; 78
rpm TT; stereo R-R for prod; all wrkng cond;
will pay shipping. K West, SRSU, Dept Fine
Arts/Comm, Alpine TX 79832. 915-837-8219.

Educicollege station seeking wrkng A-size
mono P cart machine, BE, ITC, UMC 100 se-
ries, etc, will pay shipping, E Ford, KBPK, 321
E Chapman, Fullerton CA 92634. 714.992-
7418.

Private college seeking studio equip for cam-
pus radio station in the works, ie console, cart
decks, TTs, CD players, etc; also, donors
sought for funding. E Finley, KNYN, 2015 W
Cactus Rd #193, Phoenix AZ 85029. 602-861-
0311.

Student operated community NP radio sta-
tion seeking prod & brdcst equip of all kinds,
tax deductible receipt given. L Copeland,
Ivanhoe Civic League, POB 201, ivanhoe VA
24350. 703-699-1363.

Red Cross needs video & audio equip incl
video switcher & recorder, will pay shipping
& provide tax certificate, call wiavail equip. G
Kirby, 614-261-8871.

Culturally diverse community radio station
needs xmir & board, will also accept other
equip incl cassette decks & CD players. B
Rawlins, WAIF FM, 2525 Victory Pkwy, Cin-
cinnati OH 45206, 513-241-4260 X225.

TEST EQUIPMENT

Want to Sell

BA&W distortion meter & audio oscillator, both
work, $50 both. G Muse, KMRF, POB K,
Marshfield MO 65706. 417-468-6188.

TTITautron 1120 xmission test set (2), (1) AC
only, (1} AC/battery, digital display of dBm &
freq, 36 Hz-23 kHz, -40to +10 dBm, 600/000
ohms, full duplex testing w/C-message, much
more, call for details, $1000. T Wright,
WUJD/WJMK, 160 N Michigan Ave, Chicago
IL 60601. 312-977-1800 X100.

B&B Systems AM-2 audio phase mon, CRT
X/Y display, wicalibrated graticule for phase,
ANS! calibrated VU meters & peak meters for
every chnl, magnetic & EMIRF shielding, ex-
cel cond, $2000. G Fern, POB 2366, Van Nuys
CA 91404, 818-778-6756.

HP 206 audio sinewave gen, uses tubes,
$300/BO; HP 3308 audio distortion analyz-
er, uses tubes, $350/BO. K Eilert, KWED, 609
E Court St, Seguin TX 78155, 512-379-2234.

Leader LPM880 RF wattmeter, 3 scales: 0-5
W, 0-20 W & 0-120 W, new, $150. S :awspm.
KAK Prod, 928 Hyland Dr, Santa rosa CA
95404. 707-528-4055.

Leader LAG-120B audio gen, BO. L Penke,
WKTT-FM, POB 26, Cleveland W1 53015. 414-
693-3103.

Kinemetrics/Truetime 60-DC WWVB sync
digital clock, mint cond, $1000; Kinemet-
rics/Truetime 60-TF WWVB revr freq compa-
rator, excel cond, $1200. A Ross, 6022 27th
NE, Seattle WA 98115, 206-525-4624.

Tech Materials Corp 5 kW dummy load, con-
vection cooled, 50 ohms. up to 30 MHz, in
6'x4'x25’' ventilated weather-proof fiber
glass cabinet, new, $1000/BO; ITT 17" oscil-
loscope wimanuals, fair cond, $500/B0. R
Meyer, Benchmark Comm, 4700 SW 75 Ave,
Miami FL 33155. 305-264-5963.

HP 8690 B sweep gen mainframe, $450; HP
86998 100 MHz-4 GHz YIG tuned plug in,
$500; HP 8696A 19-265 GHz piug in, $400.
GaryMike, KFY!, Phoenix AZ. 602-258-6161.

Leader LPM880 RF wattmeter, 3 scales: 0-5
W, 0-20 W, 0120 W, $150. S Lawson, KAK
Prod, 928 Hyland Dr, Santa Rosa CA 95404,
528-4055.

Knight KG-635 oscilloscope, $50. Bud, TV-
40, 4237 Airline, Norton Shores M1 49442. 616-
733-4040.

Sencore FC71 freq counter, $650; HP 239 os-
cillator, $385; HP 331A distortion meter, $500;
HP 400E voltmeter, $200. B McKenney, 501-
967-5451.

Fidelipac 390 flutter meter; Heath IM-58 har-
monic distortion meler; Heath 1G-72 audio
gen. P Wahl, WWIB/WOGO, 5558 Halfie Rd,
Chippewa Falls W1 54729, 715-723-1037.

Tektronix 1420 vectorscope, excel cond,
$1100; Tektronix 528A waveform mon, $1100.
G Guarino, Sorcerer Sound, 19 Mercer St, NY
NY 10013. 212-925-1365.

Quest Electronics 215 sound level meter &
CA-12 permissibie sound catibrator, wicase,
pristine cond, $425+ shipping. C Wagoner, Vi-
sion West, 12410 12th Ave S, Seattle WA
98168. 206-242-2042.

RCA WX2.E field intensity meter, excel cond,
$600; HP 330B audio distortion meter, gd
cond, $100; Heath distortion meter, $50;
General Radio 918A RF impedance bridge,
gd cond, $200. D Messing, KNCY AM/FM,
722 Central Ave #1, Nebraska City NE 68410,
402-873-3348.

RADIO )
RESOURCES

We can save you $§$ on your
next equipment or supply purchase.

Ask for our current list
of quality pre-owned equipment.

Equipment available to rent
for a day or a month. ..

Field strength meters
Audio test system
Impedence bridge

4

Tel

’ Spedrul:l analyyzer

Call: 1-800-54-RADIO
1-800-547-2346

Fax: 1-301-783-4635

&Ask for Steve or ChuckJ

»Cirde (30) On Reader Service Card«

TRANSMITTERS

Want to Sell

RCA MI-560719 module extender for BTE-15A
exciter, new, $75; RCA front door fingerstock
for BTF-10E FM xmtr, never used, silver-
plated, tarnished, $50/BO. K Eilert, KWED,
609 E Court St, Sequin TX 78155. 512-379-
2234.

OFF AIR?

FM EMERGENCY

TRANSMITTER SERVICE

Same-Day ¢ Major Cities
Next Day by 10 am Everywhere

414-482-2638

McMartin B-910 exciter. B Schioss, KRRO,
Sioux Falls SD. 605-335-6500.

Colling 20V3 1 kW xmir, wrkng when re-
moved, needs re-tubing, $2000. G Erway,
KKSB, POB 40309, Santa Barbara CA 93140.
805-568-1444.
ﬂ:APAClTons \
OVERNIGHT
* Power Suppl!
computer grapdep Xp to 450 VOC
¢ Transmitting-MICA
Sangamo. Comel!-Dubiller
¢ Oil Filled
Non-PCB Oval. Rectangular

FAX 1-802-425-3664

1-800-323-0460)

Kellner Electronics, Inc.
Charlotte, VT 05445

kW FM

1978 Collins 831C2
FM 1978 CCA 2500R

AM 1974 Harris BC1H1
AM 1982 CCA 2500

TRANSCOM CORP.

Fine Used AM & FM Transmitters
and Also New Equipment

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

2.5 kW AM

5 kW AM

FM 1972 Collins 830F1

5 kW AM

FM 1973 RCA BTF 20E1

5 kW AM

FM 1981 BE FM30

10 kW AM

AM 1986 Continental 314R1

10 kW AM

50 kW AM

1976 McMartin BASK

1973 Harris BCSHA

1972 CCA AMS000D

1977 RCA BTA 5L

1972 Harris BC10H

1972 RCA BTA 10U

1977 CCA AM50000D

201 Old York Rd. ¢ York Plaza Ste 207
Jenkintown PA 19046
800-441-8454 * 215-884-0888 ¢ FAX No. 215-884-0738
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B-300, 300 W SS RF amp, full metering, re-
mote control. C Springer, KSEC, Box 890, La-
mar CO 81052. 719-336-2206.

RCA BTA-1R2 1 kW xmtr, on air at 1490 kHz,
$2500. L Afflerbach, CTC Media, 5550 Ster-
rett PI, Columbia MD 21044. 301-964-5780.

Harris MX-15 FM exciter on 101.7, easy freq
change, excel cond, manual, $3500/80. T
Bryan, KARQ, 503 Otd 63 N, Columbia MO
65201. 314-442-3116.

Triad isolation xformer (2), 120 V/120 V, (1)
conducts 7 amp load, $70; (1) conducts 300
W load, $15. S Lawson, KAK Prod, 928
Hyland Dr, Santa Rosa CA 95404. 528-4055.

FM TRANSMITTERS
150 VersaCount LA-150
300 QE! 6757300

Collins 830D-1A
Collins 831D1

Wilkenson 5000E
Harris 10K
RCA BTF-20E1

PMA MARKETING, INC
Teé ) o

Kahn STR-84 Powerside, tuned to 1270 kHz,
$6000. J Wilks, KNWZ, POB 1270, Palm Des-
sert CA 92255. 619-346-1270.

GE BT-1-B 4BT181 10 W tube exciter, wibook,
no pwr supply, compl set tubes, $70. J Cun-
ningham, YSDA San Salvador, Rt 2 Box 1138,
Stonewall OK 74871. 405-265-4496.

QE| 675 freq agile exciter, excel cond, wiQE}
675T 500 W xmtr, $4500. A Charles, WDLY
FM, POB 4340, Sevierville TN 37864. 615-453-
2644.

Gates BC5P-2 witubes, BO; 5 kW AM dum-
my load. V Baker, WKGM, POB 889, Black-
sburg VA 24063. 703-552-4252.

RCA BTF-5, -10, -20E1, over $15,000 in new
parts, some gently used, write/call for list, BO;
(2) RCA BTE-15A wispares & manuals, tuned
to 102.1 MHz, wistereo gen & 67 kHz SCA,
BO. M Tomlonson, WMUK, W Mich Univ,
Kalamazoo MI 49008. 616-387-5715.

CS1 1 kW FM, 94.3, clean; 10 kW dry load;
4-port 1-5/8" relay. J Phillips, WZOM-FM, 408
1/2 Clinton St, Defiance OH 43512. 419-764-
1059.

Bauer 707 1 kW AM xmtr, 1000/250 pwr set-
tings, gd for parts, $500. R Chambers, KSUE,
916-257-2121.

Harris '80 FM 2.5 kHz xmtr w/MS-15 exciter,
spare 4X150A & 5CX1500A tubes, all manu-
als, currently on-air in excel cond, deliveryin
45 days, $12,000. J White, 616-796-7684.

Wilkinsen 10008 1000 W AM xmtr on 1300
kHz, needs filter choke, $1500. B Hearst,
WWCH, 725 Wood St, Clarion PA 16214: 814-
226-8600.

Want to Buy

RCA BTF-10E1 & BTF-20E1 wanted for parts.
W Florian, WNIB, 1140 W Erie, Chicago IL
60622. 312-633-9700.

CCA/McMartin 5-10 kW FM xmtr, up to 15 yrs
old, units in disrepair accepted at lwr negotia-
ble cost. R DuFault, WSBY, 1308 White Way,
Lauret MD 20707. 301-792-0851.

UHF/VHF TV translators, 10-100 W, will con-
sider oid UHF band 70-83 equip; RCA TTU-
2A/TTU-10A UHF TV xmtrs for parts; GE TT-
24-A, 100 W, or TT-20-A, 1 kW, UHF TV xmtr
for parts. J Powley, WIIM TV, 1536 Logan Ave,
Altoona PA 16602. 814-944-8571

WE BUY

MOSELEY PCL-303 & 606's
414-482-2638

Low pwr, 3-10 W. J Benjamin, JC Enterprises,
3923 E Thunderbird Box 139, Phoenix AZ
85032.

Gates AM BC-5B oscillator coil L1, Harris A-
3263-101 or 910-3263-001, new/used or info
on specs. G Reinheimer, WGOL, Radio Lane,
Lynchburg VA 24506. 804-237-4700.

If your station was trying to sell a HARRIS
SH/SKW xmtr with MX-15 exciter through Im-
perial Transmitter, a Nebraska equipment
broker, we still want to buy it or a similar FM
xmtr & exciter. We want to buy that 96.1 an-
tenna too. Please contact our station's GM at
205-764-8170 or FAX: 205-764-1240.

Any LPTV xmtr, for chnl 60, lw priced only.
O Eatmon, WAHD FM, 19 W Hargett St, Ra-
leigh NC 27601. 919-833-6259.

Harris MW1 1 kW AM xmtr, gd cond.
Howard/Chuck, KWKY, 515-981-0981.

TUBES

Want to Sell

Penta premium output tubes: KT88, $25;
KT99, $49, EL34(HD), $12; custom match &
quan §$ avail; also, fabled 12AX7B. R Katz, Al-
legro Sound, 15015 Ventura Blvd, Sherman
Oaks CA 91403. 213-859-5543.

ECONCO

Quality
Rebuilt Tubes

Approximately V2 the
Cost of New

Call for Our Price List
800-532-6626
916-662-7553

FAX 916-666-7760

»Cirde (9) On Reader Service Card«

New tubes in orginal boxes (250}, send for
list, SASE, BO. S Warren, RR Studio, 970 E
Lake Dr, Bartow FL 33830. 813-533-4650.

Eimac 4CX3000A radio xmtr tube. M Warren,
WMEJ, Box 7575, Huntington WV 25777. 614-
867-5333 after 1:30 PM EST.

Want to Buy

6072/6072A, any quantity, send brand # & §.
R Katz, Allegro Sound, 15015 Ventura Blvd,
Sherman QOaks CA 91403. 213-859-5543,

PETER DAHL CO.

Se?

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.

FAST Delivery
and FREE
Technical
Support.

—Write For Free List—
5869 WAYCROSS AVENUE, EL PASQ, TEXAS 79924
FAX: (915) 751-0768

(915) 751-2300

RCA 6181 & 8501, & GE GL-6183, used as
final in RCA & GE UHF TV xmtrs. J Powley,
WIIM TV, 1536 Logan Ave, Altoona PA 16602.
814-944-8571

TURNTABLES

Want to Seli

Russco (2), vgc. witone arms, $50
ea+shipping. D Morgan, KNZZ-KJYE, 1360
E Sherwood Dr, Grand Junction CO 81501
303-241-9230.

QRK wiMicro Trak arm, $125+shipping. J
Deering, Great Com, 114 Walton Ferry Rd SE
#B, Hendersonvilie TN 37075. 615-264-2886.

Presto 6N disc cutter. 78/33-1/3, perfect cond,
$600. B Rose, Program Rerdngs, 228 E 10th
St. NY NY 10003. 212-674-3060.

Russco 2-speed (2), $100 ea/$175 both; (2)
QRK 3-speed, $100 ea/$175 both; $300/all. G
Erway, KKSB, POB 40309, Santa Barbara CA
93140. 805-568-1444

Scully 351 disc cutting lathe. used by RCA
Records Hollywood, call for details. R Beck-
er, 313-581-0520.

Presto disc cutter, wiamp-mixer, will do 33-
1/3, 78 or 45 rpm, $500+shipping. R Osborne,
WMOU, POB 667, Ravenswood WV 26164.
304-273-2544.

Scully/Westrex VP131, remodled lathe by
Hazco Westrex, DAM-II cutting head & all
related disc mastering equip, wrkng cond,
$35,000. F Virtue, Virtue Rerdng, 8809-11 Ris-
ing Sun Ave, Philadelphia PA 19115. 215-763-
2825.

Howard rcrdng discs, metal core, slow burn-
ing, 65"/$1.50, 8"/$2. W Keepers, Nostalgia
Tape Club, 215-338-3639.

Harris CB1200 wMicro-Trak tonearm &
preamp, gd cond, $75. G Wachter, KFYI, 631
N 1st Ave, Phoenix AZ 85003, 602-258-6161.

QRK 12-C (2), need little work & tonearms,
$25 ea. M Knight, 339 New Kent Rd, Black-
sburg VA 24060. 703-552-5809.

Technics SL1015 DD quartz wi+10% speed
adj, wTechnics EPAASO1H arm, used little, lo-
cal area delivery, $800. B Rosenberg, WVXU

513:321-0606.
Want to Buy

Fairchild disc rerding equip, #740 & simi-
lar, Presto, Rek-O-Kut, RCA, etc; also, acces-
sories incl amps, limiters, heads, manuals,
needles. K Gutzke, Custom Rerdng, 7134 15th
Ave S, Minneapolis MN 55423, 612-866-6183.

Fairchild disc rcrdng equip: 670 stereo
limiter, 602 conax, 641 rcrdng system, 605 ste-
reo preamp, 880 pwr amp, 740 lathe, 741 au-
to pitch, 742 cabinet; also, disc equip from
Neumann, Gotham/Grampian, Presto, etc. K
Gutzke, Custom Rcrdng, 7134 15th Ave S,
Minneapolis MN 55423, 612-866-6183.

Rek-0-Kut CVS 12/125 or similar w/78 rpm
variable speed & 16" arm. R Caldwell, WTVF,
474 Jas Robertson Pkwy, Nashville TN 37219,
615-244-5000.

RCA, Presto disc rcrdrs & assoc equip,
blanks, needles & pre-recorded acetates or
pressed transcriptions. B Davies, Virgo Prod,
5548 Elmer Ave, N Hollywood CA 91601. 818-
761-9831

Player, 16", or arm; also, 16" discs. H White,
Bijou Rerdng, 8332 Colfax Ave S, Blooming-
ton MN 55420.
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Automatic power level control L3
Automatic VSWR foldback ®

& protection

““User Friendly”’ controller with
manual override panel*

4X automatic fault recycling*

Solid state IPA (with ““E”” patch)

A EnergyOnix

CHECK OUT THESE
ENERGY - ONIX
TRANSMITTER

FEATURES!

Solid state exciter
Remote control interface panel

' with opto-isolated circuits

*Available only on Energy-(

Built-in line surge protection*
No neutralization required!
No proprietary parts!

transmitters

(Allows emergency on air patching)

752 Warren Street, Hudson, NY 12534

(518) 828-1690 Fax (518) 828-8476
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TV FILM EQUIP

Want to Selt

Strand Century '81 lighting pantograph (4),
new, $40 ea: Syivania studio lamps: (9) EGK,
() BTL, (1) EHK, (4) Colortran 176-018, (1) 176-
022, $5 ea. A Ross, 8022 2mh NE, Seattle WA
98115. 206-525-4624.

RCA TK-27-TP-66 complete film chain, gd
cond, opti & mag sound, all manuals, exteri-
or boards, spare parts, $2000/trade. Bud, TV-
40, 4237 Airline, Norton Shores MI 49442, 616-
733-4040.

VIDEO PROD EQUIP

Want to Sell

Channelmatic Spotmatic Jr (3), w/Net-Share
4-chnt switcher, cable & insertion equip, $1150
a gineering Je Jr cable a )
sertion controller, $1000. R Stone, W-AIR, 322
Bay St, Petroskey MI 49770. 616-348-2000

Laird CG-7000 charac gen w/(3) fonts, $1000.
J Soyk, Soyk Adv, 525 Main, Lewiston 1D
83501. 208-746-8134.

Trompeter JSI-24W/J3, RCA type, 24-jack
video patch panel w/{12) tooping plugs & (4)
patch cords, excel cond, $200. A Ross, 8022
27 NE, Seattle WA 98115. 206-525-4624.

-

AM-FM-TV TRANSMITTERS, FM A

Microtime 1020 TBC w/manuals, $200/rade;
EIA sync gen, Sylvania M-SCA12 034, $50;
Sylvania G-100 sync gen, $50; Cone/Cohu
video Multi-Plexeus, $25 ea; Telemation
TDM-1425/TCG-1425 elect charac gen widisk
drive memory, (2) keyboards, manuals, ca-
bles, $50; Systems Programmer Zectex con-
trol unit, $50. Bud, TV-40, 4237 Airline, Nor-
ton Shores M1 49442, 616-733-4040.

Sony CVM 1250 12" color video mon,
UHFIVHF, ANV, IO, excel cond, $300/80.
R Glenn, WTGR, 1718 Shandoha, Wimau-
ma FL 33598 813-634-1940.

Dubners CBG2 charac gen, complete, ex-
cel, w/CBG keyboard, (2) 10 meg drives,
main frame w/memory expansion, Lambda
pwr supply, bt pad, TCE 2000 encoder,
some shipping cases & manuals,
$15000/BO; General Parametrics Video
Show 150 video presentation system wiprint-
er interface option, $300; WYSE terminal,
futuristc design, BO. MRG Assoc, 95 Coto-
ny Dr. Hobrook NY 11741. 516-447-1041.

BlonderTongue ESM TVRO modulator,
wrks grt, $50. M Knight, 339 New Kent Rd,
Blacksburg VA 24060. 703-552-5809.

CEL P156-2 digital standards converter, PAL
to SECAM to NTSC, excel cond, $4000. P
Russeil, Boudcin College, Sills Hall, Brun-
swick ME 04011. 207-725-3066.

Want to Buy

Will trade (2) 5 acre lots in San Luis Valley
CO, subdivision of Rio Grande Ranchos, sur-
rounded by mountains, for video prod equip.
913-672-3428.

VIDEO TAPE
RECORDERS

Want to Sell

VCR M-1 studio editing deck {3), brdcst qual-
ity, $1000/ea; editing controller, $500 cash
913-672-3428.

Ampex VPR-2B/TBC-2B training & tech
manuals, complete, $200. D Collins, 3354
Cove Lake Dr, Lexington KY 40515. 606-263-
4250.

Panasonic NV9400 3/4" portable, mint, less
than 50 trs, w/(3) new NiCads, 14-10 pin ca-
ble optional, $650 inct UPS. Patrick, Video Ve-
locity, 800-264-3362, 9-9 PST.

Sony BYU-110 3/4” V7R w/Portabrace case,
like new, $1000. MRG Assoc, 95 Colony Dr,
Hotbrook NY 11741, 516-447-1041.

JVC RMB83-U 3/4" edit controller, $300; So-
ny VP-2000, $175; Sony VO-2610, $325. J Von
Vleck, VTECH Services, 120C-J North Hen-
ry St, Alexandria VA 22314, 703-836-4120.

ARMSTRONG
TRANSMITTER

World Leaders in rebuilt transmitters!

TRANSMITTERS are

available:

* Tuned & Tested on YOUR

Frequency
* Guaranteed

* Parts and technical support
with every purchase

* Expedited Service Available

TRADE INS GLADLY

ACCEPTED
See your
transmitter

you take it home!

NO ONE ELSE
OFFERS YOU MORE

Phone 512.599-0789
Fax 512-599-0799
San Antonio, TX

WORKING in
our showroom BEFORE

ARMSTRONG
TRANSMITTER

Corporate Offlce
5046 Smoral Rd.
Syracuse, NY 13031

PHONE (315) 488-1269

FAX (315) 488-1365

TENNAS, STL'S

ap-

[ Over 500 customers

HABLO ESPANOL
Phone 305-471-1175
FAX 305-471-1182
Miami FL

ARMSTRONG SOU

in 30 countries

2 = ARMSTRONG INTERNATIONAL
ARMSTRONG SOUTHWEST

Phone 615-822.0256
FAX 615-826-008
Hendersonville, TN.
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Convert Leads into Customers

{continued from page 25)

brochure, certainly one of yourself look-
ing as friendly and professional as pos-
sible. But also photos of any good-
looking vehicles, equipment or on-site
action shots. You want to assure your
prospect that they are not your first cli-
ent ... even if they are.

The next element you will find in any
good sales information package is tes-
timonials. When you say something
great about yourself, the applause me-
ter goes up about halfway. When some-
one else says something great about you,
you get plus dB in the reader’s mind. You
cannot have too many testimonials in
your package. If you have so many that
the reader would get tired of looking at
them, you win.

A note here. If you wait for unsolicited
testimonials to roll in, you'll be old and
gray before you have enough. Ask for
them. Try to get them on the client’s let-
terhead. The easiest way to do that is to
have a text already written up before you
ever ask.

You say something like, “Have you
been happy with the service I've
given you and your station?” Presum-
ing that the answer is yes, just tell
them that it’s obvious that it would be
helpful to you if they would give you
a testimonial that you could use to es-
tablish relationships with non-competitive
colleagues of theirs. They will gener-

ally agree to do one for you.

Here’s the spot where you say, “I know
that you're busy, so I've taken the liberty
of coming up with a generic kind of
statement. If you agree with it, we could
have your secretary type it up right now
and be done with it.” It almost always
works. Of course, you vary this text from
client to client.

The last element of your sales informa-

tion package is a call to action. You want
the prospect to do something. Tell them
what that is and exactly how to accom-
plish it. If you want a call, tell them to
call now and give them the number. If
a mailback response is adequate, give
them an addressed envelope (does not
need to be postage paid) and a response
card that needs very little information.

Well, we're out of room for this month,

but I think you get the idea. Your sales
information package is a convenient lit-
tle salesperson that can be pulled out of
the envelope at your prospect’s con-
venience. Make it as convincing as you
can.
asa

John Cummuta is an independent market-
ing and management consultant. Reach him
at 708-960-5999.

Do Microwaves Cook S-Band?

{continued from page 19)

This means about two watts are al-
lowed to leak from the oven—not much,
but enough to cause interference to
nearby receivers.

Typically, microwave oven emissions
are centered near 2450 MHz, but this fre-
quency is varied during the cooking cy-
cle to change the position of standing
waves that can cause hot and cold spots
in food.

This means microwave oven interfer-
ence occurs over a broad range of fre-
quencies, making it harder for other
services to operate nearby. The satellite
proponents want to be as far from this
region as possible.

Along with satellite DAB proponents,
the American Radio Relay League
(ARRL) is also opposed to a DAB

GETTING SOAKED?
GET A MARINER!

e 3 Styles of Mixers

W ogitek

The MARINER On-Air Console
e Waterproof Switches & Pots

e Works While Dripping Wet
e 6,12 or 22 Modular Mixer Frames

e 6-Button Integrated Machine Controls

e Connections via QCPe Terminal Posts

e Optional Clock, Timer & Backup Supply
e Built for Reliability & Low Service

e Prices from $4,400 to $13,500

Call 800-231-5870 for your nearest Logitek Dealer.
(Alaska, Hawaii, Canada : 713-782-4592)

When it has to
work right!

» Circle (113) On Reader Service Card «

allocation in the ISM band—but for
different reasons. It plans to use
2400 MHz to 2410 MHz as a down-
link band for amateur satellite opera-
tions.

Statistically unlikely

The ARRL says amateurs can cope
with microwave ovens because, with
oven frequencies centered at 2450 MHz,
it is statistically unlikely there would
be interference at the League’s re-
quested band. Also, amateurs have a
better understanding of interference
problems and should be able to iden-
tify and compensate for them, perhaps
by using highly directional receiving an-
tennas.

Other communications services are
better able to co-exist with the ISM band.

re-optimize
with

Television broadcast auxiliary stations
such as studio-to-transmitter links can
use 2450 MHz to 2483.5 MHz, subject to
the requirement that they accept inter-
ference from ISM equipment.

This isn't too big a problem because
television auxiliary communications are
usually point-to-point using directional
antennas that more readily reject inter-
fering signals. Another factor is that
microwave ovens are far away from aux-
iliary receive antennas, which typically
are mounted several hundred feet above
ground, and several hundred feet
horizontally from homes.

saa

Steve Crowley is a consulting engineer
with the Washington firm of du Treil, Lun-
din & Rackley, Inc. He can be reached at 202-
223-6700, or by fax at 202-466-2042.

100% DSP Digital Umiter/Stereo Generator

Clean, Clear, Loud, and Legal

Precise, Absolute, Modulation Control

Suggested list Price $5,495.00

Gentner Broadcast Systems, 1825 Research Way, Salt Lake City, Utah, 841198

Tel (801) 975-7200, Fax (801) 977-0087
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Sound Louder. ..

. ™
The Wizard v Digital Modulation Analyzer
call (215) 687-5550 for FREE demo diskette!

By observing The Wizard’s unique real-time peak/average measurements, you can look at your modulation
density to see the effect of your processing on your signal. This can allow you to tweak your processor to get
the most out of your modulation. Only one of the many functions of The Wizard.

By connecting The Wizard to an IBM-compatible computer, you can see your modulation graphically—the results
of your processing—all in real time—according to the parameters you set. See how your peak modulation com-
pares to your average modulation (modulation density). How tightly clustered are your peaks? With The Wizard,
you can find out.

Use the Peak Weighting function to analyze your modulation—we built in eight different time constants, from
3 cycles to 45 cycles, selectable from the front panel or remotely. Are you heavy enough in the L + R region?
This is where the loudness is. The Wizard will tell you.

With The Wizard, you can even analyze the competition! Just combine The Wizard with our new RFA-4
Frequency Agile FM RF amplifier. Now you don’t have to guess what the competition is doing; nor do you
have to hire an expensive monitoring service to give you after-the-fact data. Everything you learn from The
Wizard about your station, you can learn about your competition as well. You can even keep all your measure-
ments permanently—just save and print out the computer file.

The Wizard even includes a loss-of-program alarm—just set the minimum modulation (anywhere from 0 - 100%)
and the maximum time you can fall below this modulation (0 sec - 60 sec, in 2-second increments) from the
front panel (or remotely), and the alarm will be triggered when the parameters are exceeded.

Naturally, The Wizard has the performance you’ve come to expect from any Belar product. Accuracy is 0.1%,
for example. Since performance is to a great degree a function of the quality of your composite signal, we
offer an optional demodulator card, with specs that can’t be beat—distortion typically less than 0.003%, S/N
typically better than 95dB, and separation typically better than 70 dB. It will even self-calibrate remotely to
0.1%. With The Wizard, you’ll be measuring your signal, not your monitor.

Finally, with an IBM-compatible PC and a modem, you can operate The Wizard remotely. Every setting, every
parameter—just about the only thing you can’t do remotely is disable the remote feature! You will see The
Wizard'’s front panel appear on your computer screen. Now you can check in on your station—or with the RFA-4,
a competitor—from anyplace at anytime. But don’t take our word for it—see for yourself. Call today for a FREE
demo diskette, and see what The Wizard looks like on your PC! See why we call it The Wizard.

Software will work on any IBM-compatible computer. No graphics required. Specify 54"’ or 312" disk size.

BELAR
ELECTRONICS LABORATORY, INC.

119 LANCASTER AVENUE ¢ P.O.BOX 76 e« DEVON, PA 19333-0076 USA
(215) 687-5550 ¢ FAX (215) 687-2686
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FM Transmitters, Exciters & SCAs

Warm 107 Hot for Harris HT-35

by David Solinske
CE, WWRM

TAMPA, Fla. As Tampa exploded into
major market status, stations began to re-
build long-neglected facilities, for years

WWRM was the second station in
Tampa to go with the Harris
HT-35 35 kW FM transmitter.

abused by lightning and tropical, salt-
laden air.

In 1988, when I left a frozen New York
town for Florida’s “Warm 107" I was con-
fronted with a recently installed single-
tube 60 kW transmitter that wouldn't
stay on the air. It became apparent that
the $125,000 investment, abandcned by
its manufacturer, would never work.

We needed a replacement and were
the second in town to choose the Harris
HT-35 35 kW FM transmitter.

Our experience with the new 60 kW
tube and several horror stories of other
recently designed tubes indicated tube
type should be the primary screening
factor.

Since neither the EEV 4CX15000 nor
triodes were being used at 35 kW, only
the well known, reasonably priced
4CX20000 series would be sought.

Down to the wire

The two finalists exhibited similar
specifications, features and reputations.
The day of decision, I phoned our
sister station with the other brand
to find his IPA module burned out
in an overnight lightning storm. The
HT-35 had favorable user comments,
a large corporation behind it and

the Flex Patch system.

From Floridas’ lightning capital, I
called my Harris rep.

The Flex Patch is a fast way to by-
pass a failed stage (or stages) with a
simple patch cord change. The trans-
mitter can then be brought up at
reduced power while you obtain
replacement parts. (Bypassing the final
tube also requires a strap change.)

Flex Patch relieves the stress of
being on your last transmitter because
you really never are. On one hand,
I look forward to using it. On the
other hand, I hope I never have to.

A failed stage can be identified in
seconds with a glance at the LED
status indicators on the eye level front
panel block diagram. What I thought
would be a silly frill, the memory
turned out to be useful, as it stores
overloads (with date and time stamp)
to aid in finding the cause of a failure
or non-fatal momentary shutdown.

It's nice to know it popped off due
to a power company phase loss, when
you otherwise might tear into it look-
ing for signs of an intermittent compo-
nent.

My greatest fear from “the 60 kW
experience” was another microproces-
sor logic control system. I was
pleasantly surprised to find on the HT-
35 that it works and ignores our daily
lightning strikes. If it should fail, con-
trol would fall to a separate basic sys-
tem. I did find that RF from a 50 kW
air-cooled dummy load alongside the
transmitter adversely affects its

microprocessor control system opera-
tion.

Installation went quickly with the eas-
iest and most thorough remote control
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Also: Information from Econco, CCA
and EEV.

interface I've come across. Problems
amounted only to loose nuts and con-
tradictory filament regulator kit instal-
lation instructions.

Customer focus

Showcasing renewed customer focus,
Harris people phoned frequently to
check on performance. One day a tech
showed up on my doorstep, wanting
to inspect the rig. He made a quick

REPORT

relay update and did a brief show-and-
tell at no charge. Harris sent a ques-
tionnaire about tube life as my first was
going soft at 8000 hours.

Using filament management and a
regulated filament supply, I had hoped
for at least 15,000 hours at 358 kW.
I trust Harris will find a way to extend
tube life soon.

My line voltage sags at peak summer
electric demand hours. In conjunction
with the tubes” downward emission spi-
ral, the screen voltage method of power
control served mostly to detune the fi-
nal, requiring retuning trips. In nor-
mal operation with either a good tube
or good line voltage regulation, this has
not been a concern.

After 18 months of failure-free oper-
ation, my only true complaint is the
large, flimsy power supply covers that
flop around while one tries to negoti-
ate screws into the sliding slip-on speed
nuts they love to use. A nightmare at
4 a.m.

The highest praise for the HT-35 is
that my wife, listening to her typical
car radio, can identify it on the air.
She says it sounds crisper and brighter
than the brand "C” 60 kW rig. I like
to point out it hasn’t disturbed a night’s
sleep.

Oh, one more thing. For anyone
who's interested, I have a three-year-
old single tube 60 kW FM transmitter
for sale.

aEn

For information from Harris, contact
Gaylen Evans at 217-222-8200 or fax:
217-224-1439.

113 L

iterally overnight, the
Lazer made us the loudest,
clearest, and best sounding
station in town.”

Gentner

Gentner Br
Tel (801) 97

Systems

Fax (801) 977-0087

Kim Hall, Creative Director
KSOP, Salt Lake City, Utah

Research Way, Salt Lake City. Utah,. 84119
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Digital Made Simple

The New Dynamax DCR1000
Digital Cartridge Recorder

Our new Digital Cartridge Recorder, the Dynamax DCR1000, features simple cart-like mechanics
with justthree front panel buttons on the playback unit. Nospecial training or keyboard is necessary
for operation. 3 /2" floppy disks serve as reliable, low cost recording media.

Our staff of veteran broadcast professionals preserved all the familiar user-friendly functions and
flexibility of conventional cart machines in the DCR1000. We know the ins and outs of on-air studios
as well as the needs of station personnel. Engineers will appreciate the durability and virtually
maintenance free design of the DCR1000. (The disk drive offers over 20,000 hours MTBF yetrequires
less than 15 minutes to replace.) D.].s will put their hands on instant cue and start buttons. The
production staff will enjoy CD quality audio and the ease of direct digital dubbing. And Station
Management will find the price reasonable — about the same as Dynamax CTR90 Series Cartridge
Machines.

You will be amazed by the versatility of the Dynamax DCR1000. Call Fidelipac for more

information and a brochure.
= \ DYNAMAX

I__ BROADCAST PRODUCTS BY FIDELIPAC®

Fidelipac Corporation (O P.0. Box B8 [ Moorestown, NJ 08057 U.S.A. (O TEL 609-235-3900 (O FAX 609-235-7779 (O TELEX 710-897-0245
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WJCT Upgrades to BE’s 20-B

by Lee Young
CE, WICT-FM

JACKSONVILLE, Fla. Over the last
three years, our engineering staff has
studied almost every available high power
FM transmitter in the marketplace, in
hopes of replacing our transmitter, which
has given us 18 years of faithful service.

Each time I looked at a Broadcast Elec-
tronics transmitter, a clear message came
through: a careful blending of fundamen-
tals and necessary innovation.

The bottom line for us was to select a
transmitter that offered the best design, a
reputation for reliable operation, excellent

- USER
REPORT

performance and easy access for service-
ability. Knowing we would not be replac-
ing this transmitter for many years to
come, we insisted also on a manufacturer

KRIO’s Grand 816A

by John Furr
Partner, KRIO-FM

SAN ANTONIO, Texas I am im-
pressed at what a nice box the Continen-
tal 816A transmitter is.

We made our decision to purchase the
11 kW transmitter based on our past

USER
REPORT

experience with Continental products. Al-
though we expected simplicity and reliabil-
ity, we also were pleased with features not
seen previously in transmitter products.

The cabinet is only two rack units wide,
instead of the older 10 kW transmitters,
which were three rack-units wide. I sus-
pected, on initial inspection, that the com-
ponents were too cramped and access
would be difficult.

Closer inspection revealed that all of the
front-mounted equipment—including the
802A exciter, solid state driver and ampli-
fier—are mounted on rails. This allows the
units to slide forward for easy access to all
components, inside and out.

If you have had at least 10 years of ex-

perience in maintaining a variety of trans-
mitters, I know you have experienced the
joy of tube socket maintenance. Check
this: The 816A tube socket is also mounted

{continued on page 38)

FIINIDIDD
3920222

The Continental 816A was purchased
by KRIO in San Antonio, Texas.

with a good record of customer support.

Therefore, WJCT-FM purchased a
Model 20-B 20 kW transmitter from
Broadcast Electronics.

The installation phase of the project
had some built-in restrictions. We had to
use the existing space and transmitter,
operating uninterruptedly while moving
in the new transmitter and support
equipment.

A temporary location five feet away was
carefully marked for our Bauer 625. We
then determined the lengths of RF hard
line and power cable required, and the
location of PA air venting, which we
accessed through the ceiling.

The old space required some carpen-
try and conduit changes, along with
new cabling, prior to the 20-B’s deliv-
ery. The electronics movers set up the
cabinets, new duct work (connected
with power), RF and control during the
next five days.

The transmitter was operated for seven
days at 19 kW into a new Altronics air-
cooled dummy load. During that time,
two bugs were found and easily repaired
with warranty exchange circuit cards. The
20-B went into full-time service June 13
with a cutover time of 30 minutes.

After a month of 24-hour operation,
power usage has been reduced by 13
percent—an annual savings of $2,500.

There are several design features that
truly stand out, such as two independent
IPA drivers built by BE. If we lose one
driver, the other will give us 75 percent of
our licensed T.P.O. with a quick cable
change.

There is no plate blocking capacitor
used in the PA circuit, and changing the
tube is a two-minute job in an emergency.
Power regulation even without the auto-
matic system engaged is within five per-
cent and the measured FM noise level is
—80.6 dB.

Aided by good common sense, a help-
ing of objectivity and a practical outlook,
our station is getting its money’s worth—

I felectronicslasted forever,
it wouldn’t matter
where you bought
your next exciter, -
amplifier,STL, :\
translator or -
transmitter. Track
records of customer
frustration would be of no
concern as you simply chose the
box which suited you.

s
v’

Since failures not only occur, they
usually take place at the worst pos-
sible time, it’s a good idea to go into
the purchase knowing exactly what
the manufacturer willdo ifyou need
help. Will they handle your need
themselves? Will they take action?
Will they follow up to see if you're
okay?

What happens when you buy a “high performance”
product from a low performance company?

i

At BEXT, customer

service isaway of life. We
freely share our reference list so that
those whose experience with other
companies leads them to doubt our
claim can hear what a difference
BEXT has made in our customers'

lives. Beside ourservice,you’llhear /

about the technical superi-
ority and reliability that
have made our products
the growing choice of the engi-

neering community.

Tofindoutwhatit’s
E; like to have a rela-
“ tionshipwith BEXT,
unchain that high
tech telephone sys-
tem and call 619-239-
8462, or rev up the fax
machine and aim it at 619-239-8474.
We’ll promptly return the complete
BEXT catalog of FM, UHF and VHF
equipment, with reference list.

Anddon’tbe surprisedifwe calltobe
sure you got it.

-

739 Fifth Avenue
San Diego, California 92101 USA
619-239-8462 FAX: 619-239-8474
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After minor modifications, the Broadcast
Electronics Model 20-B transmitter was a
perfect fit at WUCT.

and so are our listeners.
aas
For information from Broadcast Electronics,
contact Russ Erickson at 217-224-9600; fax:
217-224-9687; or circle Reader Service 71.
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QEl First Choice for WWWQ

by Robert L. Beasley
CE, WWWQ-FM

GLASGOW, Ky. When we here at
WWWOQ-FM began the search for a new
high-power transmitter, there were
many factors that led us to QEI. The
station had just been granted a C3 up-
grade when a tornado destroyed our
old tower site, transmitter and all.
Naturally, being off the air, time be-
came the number one priority. A new
tower site already had been selected,
but it was so remote that getting elec-
trical service to the site was an im-

mediate problem.

The new site was located on an 1,100-
foot ridge, 12.5 air miles from our stu-
dio location and three-phase power was

USER
REPORT

about three miles away through the
woods. The utility company gave us
an estimate of $44,000 to run three-
phase power to the location—it may
as well have been $44 million, because

SN s
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Harris DX Series Digitally Modulated Solid State AM Transmitters

What makes DX Series transmitters the first choice of competitive
AM broadcasters around the world? Simplicity, reliability, rugged-
ness—and significant performance breakthroughs in AM tech-
nology. No other AM transmitter offers all these DX Series features:

* Patented Digital Modulation delivers
the strongest, cleanest AM signal yet:
Over 135% positive peak capability,
plus the lowest THD and IMD ever

* RF/AC ratio of 86% for lowest power

costs of any AM transmitter

* ColorStat” front panel signal flow
diagram with red/green LEDs shows
status at a glance

* Harris power supplies are designed
for continuous duty operation with
100% sine wave modulation

* Modular construction with readily
available FET output devices

* Bandpass filter and output matching
network for effective lightning
protection

* 100% solid state design totally elim-

inates tube replacement costs and g

reduces maintenance costs sharply
* Qutput impedance matching con-

trols provide tuning flexibility for

non-standard or changing loads

AM stations around the world have already discovered the competitive
advantage of DX Series transmitters in 10, 25, 50 and 100 kW power levels®.
Isn't it time you did too? Call Harris Allied today at 800-622-0022 for more
information on digitally modulated DX Series AM transmitters.

*Contact us for applications to 500 kW and beyond.

 HARRIS

at the time, we couldn’t afford either.

Our first solution to the power
dilemma was to purchase a Kay Rotary
converter to convert single-phase to
three-phase. At that time, we also were
considering a smaller transmitter with
an eight-plus bay antenna system to
get around the electrical dilemma.

After beating our heads against the wall
for a couple weeks, the consulting en-
gineer that had done the upgrade survey
and studies for the previous station owner
pointed us in the direction of QEI.

After talking with QEI and discussing
our needs and concerns about the perfor-
mance of its transmitter line, we were con-
vinced that the QEI 20,000 B single phase
transmitter was a true Godsend.

Those three words still sound so
sweet: “Single Phase Power” I would
never have thought that a high-power
FM transmitter could be efficiently oper-
ated on single phase power, but QEI
does it.

We've been on the air now since July
9 with our new QEI exciter and transmit-
ter. There have been a lot of problems,
but none of them with our RF chain.

The electric utility has had problems
keeping our service up, due to the fact
that they underestimated our load re-
quirements. Our STL path was ob-
structed by a water tower that was not
on the topographical map used on the
upgrade study.

The transmitter shack failed its first
electrical inspection over a new double
grounding requirement imposed by the
utility company, and just one week be-
fore moving into the new studios, light-

The QEI 20,000 B transmitter was
part of WWWQ’s C3 upgrade.

ning ran in through the electrical feed to
the studio and severely damaged most
of our new studio gear.

All in all, it’s safe to say that the only
thing that went right during this project
was QEI.

With features like Auto Mod, on-board
composite clipping, single phase power
supplies, solid state IPA, single tube
operation and overall outstanding per-
formance and field support, you can bet
that QEI products will now be our first
choice, when it’s time to upgrade or re-
place our existing equipment.

new

For information from QEI, contact Jeff Det-
weiler at 609-728-2020; fax: 609-629-1751;
or circle Reader Service 62.

KRIO’s Grand 816A FM

{continued from page 37)
on slide-out rails for “lap top’-style
inspection and maintenance.

The 816A uses a 4CX15,000A power
tube. In previous 20 kW transmitters,
I have achieved 25,000 hours at full
20 kW power. This “overkill” on
the PA tube should ensure a great-
er tube life operating at half that
power.

Because the power heat loss of the
tube is low for the rating of the tube,
the blower operates at lower velocity
than I expected. This has resulted in
a much lower overall room noise level
than I expected.

We've gotten superb audio quality
from the 802A exciter. Installation
was immediate with no “tune up” re-
quired. There’s nothing: more to
say of the smooth ramp-up plate-
on or rock-solid automatic power ad-
just.

At KRIO-FM in San Antonio, we are
pleased. We brag to our Texas listeners
that our transmitting equipment is
manufactured by Texans in Dallas.

Eam

For information from Continental, con-
tact Steve Claterbaugh at 214-381-7161;
fax: 214-381-3250; or circle Reader
Service 10

DIGITAL ANTENNA MONITORS

In Stock — Available for Immediate Delivery

Price $2400.00

-

Will operate with any remote control equipment.
= -
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BROADCAST EQUIPMENT

P.0O. Box 4290 ¢ Quincy, IL USA 62305-1290
Fax (217) 2214-1439

~ 800-622-0022

© 1991 Harris Corporation

> ‘‘Call me, I'm intorested.’’ Cirde (11) *Send me literature.’’ Cirde (120) «

Price $1780.00 2 Towers For AM direétionalé-WitFu. studi'ovlocait;d at transmitter site.

These monitors are state-of-the-art instruments of unequailed accuracy. (.5% or better on ratio and .5° or better
on phase) and stability. With typical modulation the true ratio readout of these monitors is a factor of 10 more
stable than instruments that measure normalized amplitude, and their phase readouts are rock solid. Phase
sign is automatic , no extra operation. In addition to the analog DC outputs for remote control the Model CMR
has a multiplexed BCD digital output which can be used to drive the Ramote Indicator Model CMR-1. RF inputs
have dual protection. Gas discharge tubes across the sample line terminations pius relay protection.

GORMAN REDLICH MFG. CO

FAX614-592-3898 + 257W.UnionSt. ¢ AthensOH45701 e« 614-593-3150
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SMARTCASTER

DIGHTA
SMARTCASTER CAN'T:

SMART CASTER |
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Carreriee...

DO WINDOWS ... .. (YET!)

L AUDIO

BUT LOOK AT EVERYTHING THAT
SMARTCASTER CAN DO

SMARTCASTER replaces a room full of conventional automation
equipment, storing all your commercials, promos, psa’s, and
other material directly on the hard drive of a computer...

BEST OF ALL, SNARTCASTER now offers enhanced audio. Sparkling
clear sound that rivals any audio source in your station, in
stereo or mono confiquration, without gobbling more disk space.

NOW, SMARTCASTER goes a step further, with a host of new
features.

*#* (D to Open Reel automations interfaces - to allow the
SMARTCASTER to work with stations not on a satellite network.

% Ability to record audio while playing back at the same tise.
Use the same unit to be doing production, while it is playing
spots on the air.

*+ Unattended recording. You never miss a network feed aqain.
Record on relay cue, real time or both.

t+ Time based event switching. Bring in networks and other
outside sources based on real time.

** putomatic clock updates, virtually eliminates clock drift by updating to the network every hour.

ax log printing: A full log of the ' date and time that every spot ran on the system; printed on demand on 2 dedicated printer or on a printer in your

front office.

++ Discrepancy sheets: Printed as above, indicating every spot that did not run as scheduled.

ax hutomatic break updates: If your satellite or automation system misses a break SMARTCASTER will jump to the correct break and give you a discrepancy

report.

ax Opto-Isolated control lines to help eliminate ground loops, transient currents and RF induced signals and provide for positive control.

% Modem control: You can run the SMARTCASTER from any PC computer.

x Touch tone control: Control SMARTCASTER from any touch tone telephone.

Call for a FREE VIDEO TAPE and
Information Packet About SMARTCASTER

(800) 747-6278 (712) 852-4047
FAX (712) 852-3061

» Circle (49) On Reader Service Card «
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Richardson Offers MMD
FM Broadcast Modules

by Greg Peloquin
Product Manager, RF Components
Richardson Electronics, Ltd.

LA FOX, Ill. Microwave Modules and
Devices (MMD) has agreed to allow
Richardson Electronics to stock and dis-
tribute its standard 700 W, 300 W and 150
W FM broadcast modules.

TECHNOLOGY
UPDATE

These are the same modules that have
been available for more than five years,

Figure 1.

sign, 50 ohm interfaces 1:5:1 VSWR; low
cost and high efficiency (70 percent); and
a 1.25 kW solid-state “FET” architecture
feature.

Two identical modules

The 1 kW set (Figure 1) uses two identi-
cal 700 W amplifier modules driven by one
150 W module. Included in the FET is one
300 W combiner/splitter and one 1500 W
combiner/splitter.

The heart of the 700 W module is the RF
amplifier section (Figure 2). The unit uses
eight 125 W silicon FETs. The die are simi-
lar to those used in the Motorola MRF174
transistor. These die are mounted in spe-
cial high-performance MMD packages.

Since high tempera-
ture reliability is crucial
and small size is not a
driving consideration,

1508w

300V
INPUT
100 SPLITTER

COMBINER

MMD’s modules are

— 1.25KW¥
targeted for minimum

>

thermal density. The
unit delivers the rated
700 W of power with

but only to select transmitter manufac-
turers. In using these proven building
block modules, a solid-state FM 1.25 kW
set now is available to everyone.
Primary features of these power mod-
ules include their totally self-protected de-

eight FETs operating at
well under 140 degrees Celsius, even dur-
ing worst-case environmental conditions.

The eight thermal, individually pack-
aged transistors are binarily intercon-
nected through three levels of combining.
To end up with the maximum combina-

» 3 inputs per channel

t's hérd to Stop.

Wmt is it about the Signature il that keeps so many leading
station groups and consuliting engineers coming back for
another, and another, and...? Is it this console’s unparalleled
record of reliability and longevity? The LPB Signature liI's easily
maintained modular electronics? Its excellent RFl immunity? Or
is it designed-for-radio features like the following:

* Identical Program 1 and Program 2 output busses

* Remote starts on ali channels (except channel 1)

* Mono/stereo input switch (on stereo consoles)

+ Components and connections clearly labeled for painless
installation and easy maintenance

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

LPB Signature lil audio consoles are available in 6,8,10 and 12 channel stereo
and 6,8 and 10 channel mono configurations.

LPB

28 Bacton Hill Road * Frazer, Pennsylvania 19355
Tel: 215-644-1123 « Fax: 215-644-8651

/ mmm'mmwmmmes

tion of benefits, each level of combining
uses a different technique. At the first
level, a pair of transistors is combined in
the simplest possible way (in phase or par-
allel combined).

Isolation resistors are used across the
pair to smooth out slight amplitude or
phase imbalances. The next level of inter-
connecting uses 180 degrees (push-pull
combining techniques). An optimally
designed transmission line transformer
structure accomplishes this.

Final combiner level

The third and final level of interconnec-
tion uses a special 90 degree combiner.
This combiner is the key to making the 700
W module a true building block unit. Use
of the 90 degree (or Quad) combiner
produces a module with the following ad-
vantages: 1:5:1 VSWB input and output,
improved forward power delivery into a
mismatched load, improved back IMD,
reduced third harmonic levels, sub-
module isolation and improved efficiency
into a mismatched load.

Because it is crucial that the 700 W build-
ing block module be indestructible,
sophisticated protection circuitry is built
in. As seen in Figure 3, the module con-
tains both an input power sensor and a
load VSWR detector.

The critical parts of these sensors are the
special low-loss, bi-directional couplers
used to pick off forward and reflected
power samples that are then rectified and
converted into DC reference levels.

The 700 W module also contains DC
voltage, DC current and baseplate temper-
ature monitoring circuits. If abnormal con-

November 20, 1991 Issue

ditions appear, the unit can automatically
reduce the DC voltage to the module or
crowbar the supply to the ground, de-

Figure 2. @)

pending on what is required. The entire
600 W module can be shut down in less
than two milliseconds.

When any module shuts itself off after
sensing an abnormality, it must wait a
preset time (not more than two seconds)
before resetting itself and trying to come
back on line.

{continued on page 45)
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| would like to receive or continue receiving Radio World

Reader Service
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Nautel Brings Solid State to FM

by Jorgen B. Jensen
Manager Sales & Marketing
Nautel Electronic Laboratories

HACKETT’S COVE, Nova Scotia The
Nautel FM7 transmitter is a totally solid
state 7000 W unit, capable of 7500 W and
housed in a single rack.

It incorporates all of the advantages
of solid state design, including on-

mitter on the air.

A benefit of the solid state FM de-
sign is the reduction in AM noise, both
synchronous and asynchronous, over
a tube-type transmitter. Broadcasters
can therefore realize the full potential
of their exciter.

The Nautel FM7 is practically trans-
parent to the exciter. Thus, the quality
of the transmission is determined solely

The Nautel FM7 contains seven power

modules, each with four 250 W power amplifiers.

by the quality of the
output of the exciter
used. (Nautel does not,
at this time, manufac-
ture its own exciter.)

The AMPFET FM7 in-
corporates a practical
design to overcome the
factors that have previ-
ously made solid state
FM appear commer-
cially unattractive, in
spite of technological
benefits.

The single most sig-
nificant constraint on
solid state development
is the high price of the

air serviceability and modular redun-
dancy. As well, it overcomes factors
that previously were major deterrents
to the development of solid state FM
transmitters.

The power section of the transmitter
is made up of 28 independent 250 W
solid state power
amplifiers, mounted
for convenience in
seven power mod-
ules. Each module
consists of four 250 W
power amplifiers,
one cooling fan, in-
put splitter and tem-
perature sensor. An
eighth module, with
two 250 W power
amplifiers is used for
the IPA to drive the
other power mod-
ules.

Replacement IPA

In case of an IPA
failure, one of the
seven power modules may be used as a
replacement IPA, allowing the transmit-
ter to continue operating at a reduced
output power level. The outputs of the
28 power amplifiers are combined and
filtered in Nautel’s patented combiner/
filter. The modules are isolated; in
the event of a failure they can be re-
moved from service with the trans-

Nautel’'s FM7
transmitter.

RF switching devices for
very high frequencies. Devices utilized
in AM transmitters at medium frequen-
cies have a multitude of industrial appli-
cations, so they are manufactured in
large quantities, resulting in low unit
prices. The devices required for FM have
no general application. As a result, unit
prices typically exceed $100.

Finances

Nautel has worked to overcome this
cost disadvantage by simplifying design
to minimize add-on manufacturing
costs. Nautel utilizes one dual device
rather than two single devices for each
250 W power amplifier. The AMPFET
FM7 combines 28 PAs using Nautel’s
patented 60 degree combining system.

This combining method is virtually
without insertion loss. Therefore, fewer
devices are required for a given output
power level. The combiner gives good
isolation without need for resistive dis-
sipation networks common to conven-
tional combining methods. Again, the
result is manufacturing economy.

A second deterrent to solid state FM
development is the poor transmitter ef-
ficiency resulting from traditional de-
sign approaches—typically about 50
percent overall. Operating efficiency has
been an important factor in the solid
state displacement of tube-type AM
transmitters.

Nautel’s FM design offers overall effi-
ciency of about 65 percent. This is ac-

FM & TV RF Transmission Products
We manufacture solutions for your RF-component requirements

* Hybrids/Combiners * FM-&TY diplexers 3Antennas

* Directional couplers * Dummy/t6z A\ i Yaveguide

* Power dividers * Harmagic filtefs 0, e Jransitions

¢ Coaxial line * Bandpabs filtérs [~ Impedance matchers
* Filters * Notch filters y * Coaxial switches

« Constant impedance or branched transmitter comigihérs
Expert Field Engineering Seriiceg

Call, writejor circle:our Reader Servioe’ humber

for further informatTOh on'cafhplete RF systems

* Power couplers

1-800-634-4075

RF TECHNOLOGIES
.R F I CORPORATION ~— ¢ ——
238 Goddard Road ¢ Lewiston, ME 04240
207-777-7778

FAX: 207-777-7784

» Cirde (115) On Reader Service Card <«

complished by operating the power am-
plifiers in a highly efficient mode. This
requires power amplifiers to have input
and output circuits tuned for the oper-
ating frequency. Therefore, the transmitter

TECHNOLOGY
UPDATE

is not suitable for “frequency agile”
requirements.

The usual North American require-
ment, however, is for single-channel

broadcasting. The only concern would
be any impact on the transmitter’s serv-
iceability. Field repair or replacement of
AMPFET FM modules is readily accom-
plished. A cable adaptor is provided to
quickly tune a module using the trans-
mitter as a test bed even while it con-
tinues to broadcast using the remaining
modules.

With the module terminated to a 50-
ohm test load, one simply adjusts the in-
put capacitor for minimum voltage.
That’s all there is to it.

The AMPFET FM7 7 kW model will
soon be joined by a 4 kW version (look
for the AMPFET FM10 in 1992).

L]
For information from Nautel, contact Jor-
gen Jensen at 902-823-2233; fax: 902-823-
3183; or circle Reader Service 123.

e Stretched for $$$?

e Need help in a hurry?
e Your gear got zapped?
— then call or FAX us!

Jim, Chuck or Darrin will do their
utmost to solve your broadcast
equipment problem promptly.

BUY...SELL...TRADE

0 HARRIS
ALLIED==

EQUIPMENT EXCHANGE

[ FAX 317-966-6321 ' 317-962-1471 | BUY—SELL—TRADE i |

HARRIS ALLIED ©1991
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(a] ] i) o] o] oxi]oxi oxi] o051 B@XT Amplifiers Suit
WHY QE

24 Hours. Power Up.
Our 24 hour With our FMQ
service hotline 3.5/5/10 KW or 20/30 kW

FM transmitters, you
can upgrade power in
the field.

Call us toll free at
800-334-9154 for all the

facts on QEl "New Reliables" FM
transmitters from Tkw to 30 kw.

number is
609-728-2020.

Call us toll free at
800-334-9154 for all
the facts on QEl
“New Reliables" FM transmitters
from 1kw to 30 kw.

No Extras. Less is More.

We never charge you extra All of QEI's FM
for single phase power. Not transmitters have
on our FMQ 10000 or our no plate blockers

FMQ 20000B—not even on
our 30k FMQ 30000B.
Call us toll free at
800-334-9154 for all the

facts on QEl "New Reliables"
FM transmitters from Tkw to 30 kw.

or sliding contacts.

Call us toll free at
800-334-9154 for all
the facts on QEl
"New Reliables" FM
transmitters from 1kw to 30 kw.

Free. The Longest.

Our FREE spares kits Our PA tube
-4 include every solid warranty is the
B tate component of the longest in the

business —
15,000 hours.

Call us toll free at
800-334-9154 for all the
facts on QEl "New Reliables" FM
transmitters from 1kw to 30 kw.

transmitter. exciter
and remote control.

Call us toll free at
800-334-9154 for all the
facts on QE! "New Reliables" FM
transmitters from Tkw to 30 kw.

Single Phase 30 kW. Built-in Backup.
Our new FMQ QE|'S consﬁant 50 Ohm
ggm;ﬂ;hnﬁiggy { interstage impedance
vailable with j lets you bypass the [PA

1 or PAin the unlikely
event of a problem.
Call us toll free at
800-334-9154 for all the

facts on QEI "New Reliables" FM
transmitters from 1kw to 30 kw.

a single phase
power supply.
Call us toll free at
— 800-334-9154 for
all the facts on QEI "New Reliables"
FM transmitters from 1kw to 30 kw.

QE! CORPORATION
ONE AIRPORT DRIVE « P.O. BOX D - WILLIAMSTOWN, N.J. 08094

TEL (800) 334-9154 - (609) 728-2020 - FAX (609) 629-1751

QUALITY . E NGINEERING - I NNOVATION
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by B. Boehme
Engineer, Bext Inc.

SAN DIEGO, Calif. For some time
now, Bext Inc., has offered tube-type am-
plifiers. Known as the “T” series, these
medium-power amplifiers range from
800 W to 2000 W, and use EIMAC triodes

TECHNOLOGY
UPDATE

in a grounded grid configuration.

The 3CX800A7 triode is used in the 800
W version, and the 3CX1500A7 is used in
the 1200 W, 1500 W, 1800 W and 2000 W
versions. The amplifiers are compact,
packaged in a 14"x19"x25" cabinet. The
T800 model weighs 198
pounds; the T1800 and
T200 each weighs 220
pounds.

Access to the unit is
simple. The tube is |8
replaced by removing a
small plate on the side of

D""'

4)

the amplifier. The top I

mote control card are
mounted on the inside
of the top cover.

The power supply
components are pro- o - o ]
tected by a clear plastic

cover with relatively
easy access to the major

! °
W FeES
. N
cover is opened by ——]
removing two screws. —
The telemetry and re- jw o ——
T RO

NSO »
L il

G Y A 4
B ]

"Il User Needs to a “T"

comes with an electrostatic shield.

The entire line, except the T2000, will
operate from 220 VAC, single phase. The
T2000 is the same as the T1800, but with
a three-phase power transformer.

The amplifiers will exhibit between 15
dB to 16 dB of gain. This means the T800
delivers 800 W output with 20 W to 25 W
of drive; the T2000 delivers 2000 W output
with 60 W of drive. Front panel metering
is accurate and completely monitors the
parameters of the amplifiers.

Meters monitor anode current and volt-
age, grid current, direct power and
reflected power. Overload conditions,
which shut the amplifier down, are indi-
cated on the front panel through a series
of LED indicators. Also indicated is the
number of times the amplifier attempts to
automatically recover from a fault.

=¥
|

The T 1200 is one of a family of single-tube Bext
FM amplifiers, ranging from 800 W to 30,000 W.

components. The RF
cover deck is a separate module, making
up part of the cabinet. It is machined from
cast aluminum and accessed through a sin-
gle cover. The entire RF deck may be re-
moved if necessary.

Amplifier safety features include
monitoring of the air flow volume, air flow
temperature and temperature of the power
transformer. The power transformer has
been vacuum saturated with epoxy and

The amplifier may be monitored and
turned on or off via a telemetry interface
provided on the rear panel. Most compo-
nents, such as tubes and solid state
devices, are available from various
sources, making the unit easy to support.

EEB

For information from Bext Inc., contact
Michelle DeFazio at 619-239-8462; or circle
Reader Service 111.

Selecting a Dummy Load

by Mark Rubin
President
Electro Impulse Laboratory

NEPTUNE, N.J. Radio frequency
dummy loads for radio stations, once
considered an optional piece of test
equipment, have become a necessity
for testing and for reject load functions.

TECHNOLOGY
UPDATE

Electro Impulse Lab makes a wide
range of dummy loads for nearly all
standard and many special require-
ments.

To select a dummy load, you must
specify maximum average power, in-
cluding modulation, frequency range,
input connector, cooling requirements
and AC line voltage available.

Most station loads will dissipate all

of the incident power into the ambient.
If that space is air conditioned or poorly
ventilated, however, the temperature
could rise to unacceptable levels, caus-
ing the dummy load over-temperature
safety interlock to cut out.

Therefore, the location for installing
the dummy load should be considered
carefully. It should not be installed in
an air conditioned room unless the air
conditioning is sufficient to handle its
load.

The heat from some types of loads
can be ducted, but check with the fac-
tory first. Forced air-cooled loads are
designed for free air use; the back pres-
sure of ducts may cause the load to
overheat.

Loads are normally fitted with an in-
terlock circuit, which provides for a set
of dry floating form C relay contacts
and a mating interlock connector, which
should be tied into the transmitter plate
circuit. Depending on the type of load,

{continued on poge 46)



Radio World’s Marketplace, a compendium of new an

‘ Laworld Plotting Services

Dataworld computer-generated maps
are available for any region in the u.s.
and include information on coastlines,
islands, lakes, rivers, highways and
boundaries.

A wide variety of data can be over-
laid on the map. Broadcast facility
coverage contours based on either the
FCC F(50,50) and F(50,10) curves or the
FCC groundwave and skywave propa-
gation curves can be plotted. Locations
illustrating population density, as well
as demographic information, also is
available.

For information, contact John Neff at:
301-652-8822; fax: 301-656-5341; or cir-
cle Reader Service 25.

gon digital audio transmission proces-
sor. The system enhancement will be
shipped with all new ord'ers for t'he
paragon and will be supplied to exist-
ing owners at no charge.

The enhancement features daypart
programming, which allows the station
to pre-specify setup files to be placed
on-air on a user-determined day or at
any specific time within that day; full-
parameter zoom screens, allowing users
to have complete detailed control over
every functional parameter within a
specific paragon functional processor;
and an on-line keyboard editor, to al-

low users to custom-name any user-
created setup file using the touch
screen.

For information, contact the Audio
Animation Sales Department at 615-689-
2500; fax: 615-689-7815; or circle Reader
Service 95.

Bel Profanity Delay
Bel's BDE-5000S stereo broadcast
profanity delay provides eight seconds
of delay and has a “catch-up” facility
that enables the delay to be built-up
in real time.

d recently introduced radio broadcast products, appears monthly in Buyers Guide.

A remote control is provided that
contains dump and delay in/out
switches. A cart player interface offers
automatic cat insert and a failsafe
bypass system is incorporated as stan-
dard.

Additionally, an optional on-board
solid-state recorder with up to 10.5
seconds memory is available for stor-
age and replay of jingles or station in-
dents in stereo.

Bel’s products are distributed world-
wide by Michael Stevens & Partners
Ltd. at +44-081-460-7299; fax: +44-081-
460-0499; or circle Reader Service 88.

Lightning Protection

LightningMaster Corp. specializes in
reliable, cost-effective lightning protec-
tion for broadcast facilities, including
transmitter towers, STL towers, satel-
lite dishes and buildings.

The company offers a complete
line of structural lightning protection,
surge supression and grounding pro-
ducts and services. Recently intro-
duced is complete transmission line
testing from 10 MHz to 18 GHz with
LightningMaster’s Hewlett Packard HP
8328 A system.

For information, contact Bruce Kai-
ser at 813-447-6800; fax: 813-461-3177;
or circle Reader Service 69.

JVC Parametric Controller/EQ
JVC Professional Products Co., now
offers the DS-LC900U digital paramet-
ric controller and equalizer, a
professional-grade system designed to
emulate the feel of an analog equalizer.
The DS-LC900U uses an FIR-type dig-
ital filter to provide high-quality digital
audio. Twenty-eight fixed frequencies
are available over four overlapping
bands that provide a total of 54 EQ
points. In addition to shifting center
frequency, response sharpness and level
boost and cut can be varied by the user.
For information, contact Matthew
Weiner at JVC: 201-794-3900; fax: 201-
523-2077; or circle Reader Service 137.

Audio Animation Ver. 2.0
Audio Animation has released Ver-
sion 2.0 operating software for the para-

MICROWAVE MONSTER
EATING YOUR DISH?

You Probably Need Our EXCLUSIVE
Block Band TI Filters!

Used by over 3000 commercial TVRO installers and operators:
*SMATV builders such as Spectradyne.

*CATV MSO's such as Warner, TCl, ATC, Viacom and others.
-Program providers such as HBO, TBC and others.

*TV/FM Broadcasters such as NBC.

*Motels/Universities/Government/Industry.

.
We've fought him 9000
times and never lost!

Most TVRO systems are now block downconverted, with LNB and no 70 MHz loop-out on the receiver.
Neither microwave (4GHz) notches or 70 MHz filters are applicable. Block band filters can ALWAYS be
installed in the coax cable, to suppress the Tl before it hits the receiver. Their batting average is over 90% -
we know, because we seill them MONEY BACK!

But, in the rare case they don't tame the monster, our FREE in-house consultants know ALL the Monster's
tricks - and have a solution for each one of them - most of them available OVERNIGHT if necessary:

*Telephone Microwave
sAircraft Altimeter Signals
*Airport Radar

*Coastal Navigation Radar
sRailroad Microwave
Common Carrier

*VHF Ingress
*False Tl (Low Signal)

Having A Problem NOW? Up Against A DEADLINE?

—

Block band TI
notchers: tunable
single receiver or

multiple carrier
models for

CATV/SMATV.

Models for all

blocks.

‘—e’"’"’)i
{‘ L) ‘

Single Receiver

Before

8590

Multiple Receiver

Ask for your Tl First Aid Handbook and Filter Catalog MTV/87.

<he
18 08 SAVESY TN renct
Taers O3 T vt e

Tl Sources/Symptoms

«Cures For 500 Receivers
*Exclusive Block Filters
+Exclusive 4 GHz Filters
*Notches For 70 MHz or Any IF
*Side Lobe Reducers

*TI Site Test EQuipment

Call Your FREE TI Consultant TODAY - And Sleep Tonight!

After

Tunable

| Tunable or single channel

[ block bandpass filter
clears up pictures due to
weak transponder signal.
(Single channel 8730)

“Stick-on
Absorber Kit,
reduces side
lobes - the
gateway to alil
| microwave TI”

MICROWAVE FILTER COMPANY, INC.*6743 KINNE STREET*EAST SYRACUSE, NY 13057
Toll Free(US/Can): 1-800-448-1666-Collect(NY/AK/HI): 315-437-3953-FAX: 315-463-1467-Telex: 249-613
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Revolution at the Push of a Bution

Rohde & Schwarz will manufacture the encod-
ing and decoding portions of the highly-touted
Radio Data System (RDS). In the following
piece, the company explains the technology’s
potential uses and its part in its development.

by Matthew Straeb
Marketing Manager
Rohde & Schwarz

LANHAM, Md. The Radio Data Sys-
tem (RDS) is expected to revolutionize FM
transmission in the U.S. The service pro-
vides additional information to listeners at
home and in the car, including type and
source of programming, radio texts, radio

WITH HARRIS ALLIED

THIS JUST IN

paging, emergency alerting, remote con-
trol and many other services.

RDS was introduced at the 1987 Inter-
national Radio Show in Berlin and is
used according to the CENELEC 50067
standard developed by the European
Broadcast Union (EBU). Currently, there
is an installed base of more than 1,500
RDS encoders throughout the world, in-
cluding Germany, France, the United
Kingdom and Switzerland.

In the U.S., the Radio Broadcast Data
System subcommittee to the National Ra-
dio System Committee, is preparing a
standard for the United States. The U.S.
standard will utilize a large portion of the

Teac's new DA-P20 delivers digital quality for your portable
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It passes the broadcast quality test with real broadcast connec-

tors, levels and impedances.

It passes tight budget limitations with its super price.

¢ Balanced XLR Mic/Line inputs

e Digital in/out for direct DAT transfers

e Up to 2 hrs. recording with supplied,
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proven CENELEC standard with modifi-
cations to address the U.S. FM market.

Other features

Another service provided by RDS is
the ability to automatically switch a car
radio over to your frequency. Listeners
can select a particular format. RDS will
find a station with the pre-selected for-
mat as you travel from one listening area
to another.

For example, if a driver is listening to
a station with a format similar to your
station format and moves out of the
range of that station, RDS can automat-
ically tune in to your station.

FM stations could further increase their
revenue stream by becoming a transmit-
ting site for local, national and interna-
tional radio paging. Alphanumeric RDS
pagers with four-line LCD displays are
capable of displaying a message of 80
characters in length.

In areas near nuclear
plants or other hazard-
ous facilities, RDS will
be used to transmit
emergency notifications
to the population.

When considering an
advanced broadcasting
system like RDS, it is
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will be locked in phase to the third har-
monic of the 19 kHz pilot tone. The toler-
ance on this phase angle is +10 degrees,
measured at the modulation input to the
FM transmitter.

TECHNOLOGY
UPDATE

The data is transmitted in a baseband
coding structure called “groups” and
different types of groups are specified to
cover the various applications of the RDS
system. Each of the 15 groups consists of
104 bits. Each group comprises four blocks
of 26 bits. Each block comprises an infor-
mation word and a checkword. Each in-
formation word includes 16 bits. Each
checkword comprises 10 bits.

Rohde & Schwarz will provide the en-
coding and decoding portions of the sys-
tem. Radio Data Coder DMC generates
digital RDS signal and 57 kHz signals for
traffic information. An integrated 16-bit
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easy to find specific ap-
plications varying from

The Rohde & Schwarz RDS FM Datencoder.

the described ones.
Since the RDS operates on a data rate of
1187.5 bits/second, not all applications
can be used at the same time via one FM
station.

The radio data signals are inaudibly
transmitted within monophonic or
stereophonic FM broadcasts in a way
that does not interfere with existing
sound and data signals.

A suppressed subcarrier at 57 kHz
transmits the radio data signals, which
are amplitude modulated by shaped
biphase coded data signals. During ste-
reo broadcasts, the subcarrier frequency
will be locked to the third harmonic of
the 19 kHz pilot tone.

Frequency tolerance

Because the tolerance of the 19 kHz pi-
lot tone is +2 Hz, the tolerance on the
frequency of the subcarrier during ste-
reo broadcasts is +6 Hz. The subcarrier
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microcomputer is capable of managing
several RDS data sets and controls the in-
terface for five RDS data channels. Al-
phanumeric displays for data sets, levels,
modes and messages show operating sta-
tus at a glance.

In addition to the FM coders generating
the RDS signal, a Radio Data Decoder
DMDC will perform the decoding func-
tion, monitoring, measuring and transfer-
ring of data for transmission. The decoder
acts as a data link with simultaneous abil-
ities to monitor signal parameters and
make critical measurements. Both the
coder and decoder are constructed using
modern surface mount techniques and
packaging that allows for easy servicing.

L

For information from Rohde & Schwarz,
contact Matthew Straeb at 301-459-8800, ext.
229; fax: 301-459-2810; or circle Reader
Service 56.

SQUARED

TECHNMICAL SERVICE

2198 HUBBARD LANE

Grants Pass, OR 97527

503-471-2262

Equipment Repair and Calibration

We service most AM/FM broadcast monitors, remote
control systems, exciters, STL’s, TSL’s RPU'’s, Etc.

Give Us A Call
Check Our Rates
STL Loaner Program
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Tetrodes Versus Triode Tubes

by Ernie Belanger
Energy-Onix

HUDSON, N.Y. The state of the RF in-
dustry is clouded with a number of
myths, half truths and untruths.

One of those myths involves the con-
test between tetrode tubes and triode
tubes. The tetrode tube transmitter de-
sign has become the most popular in re-
cent times, I believe, due to the lack of
a strong promoter, marketer and be-
liever, in the grounded grid triode trans-
mitter design.

Because of the lack of a strong advo-
cate, there have been several myths that
have gone unanswered. Triode tubes,
when used in grounded grid configura-
tion, are extremely stable. They do not

TECHNOLOGY
UPDATE

require neutralization and they do not
oscillate. Triode tubes do not require the
complex and sophisticated bias and
screen circuitry that is required with te-
trode tubes.

Triodes more efficient

At Energy-Onix, we feel that triode
tubes are more efficient than tetrode
tubes. Triode tubes in grounded grid con-
figuration have a PA efficiency of 79 per-
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cent to 80 percent. Tetrode tube PA effi-
ciencies in power levels below 10 kW vary.

Tetrode tube PA efficiency can be as
high as 80 percent, but in general, since
these have such high gain, design en-
gineers work with relatively low RF
drivers. In doing so, these low RF drivers
do not achieve deep Class C operation,
s0 it is not unusual to find tetrode FM
transmitters with PA efficiencies of 62
percent.

The requirement for more drive also
proves to be an advantage for the triode
user. The larger driver sections of high
power triode tube transmitters can be
used to provide higher power emergency
operation.

For example, an Energy-Onix MK25, 25
KW transmitter, utilizes a 3.5 kW driver,
whereas a tetrode tube transmitter of the
same power level utilizes only as much as
250 W. Thus, in an emergency the Energy-
Onix can provide more power.

As well, triode tubes have a long life ex-
pectancy: 15,000 to 20,000 hours for triode
tubes is not unusual. Conversely, tetrode
tubes have only a 5,000- to 10,000-hour life
expectancy. This is due in part to their
fragile screen grid structure, which is
prone to short circuiting, thus reducing
life expectancy.

Superior in design

Another belief is that tetrode tube
transmitters are superior in design. At
Energy-Onix, we find that the tetrode

tube design requires complex bias and
screen circuitry.

By its nature, the tetrode tube is un-
stable and prone to oscillate: therefore,
it must be properly neutralized to
achieve necessary stability to function in
an FM broadcast transmitter.

The practice of good engineering stan-
dards mandates reneutralizing tetrode
tubes when they are changed. This, as
any engineer will attest, is a long and
tedious process.

The circuitry required in the grounded
grid triode tube transmitter is less exten-
sive and more user-friendly. The triode
tube in grounded grid configuration
never requires neutralization, it is highly
efficient and its low power dissipation
leads to substantially longer tube life.

If you define the superiority of design
as the least number of inherent weak-
nesses, we at Energy-Onix believe the
grounded grid triode transmitter design
is superior.
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For information on triode-based transmis-
sion products from Energy-Onix, contact Er-
nie Belanger at 518-828-1690; fax: 518-828-
8476; or circle Reader Service 41.

Richardson Offers MMD

{continued from page 40)

Each 700 W module has a slightly differ-
ent preset time so that if an entire sub-
system shuts down, all the modules will
not try to come up at the same instant and
overload the power supply.

The MMD 150 W FM modaule is a high
efficiency CW FET wideband power am-
plifier that covers the frequency range of
86 MHz to 108 MHz. It operates at more
than 60 percent efficiency to provide 150
W of output power.

With an input power of 10 W, it can de-
liver a smooth, controllable, 25 W to 150
W by simply varying the DC voltage to the
module (25 V to 50 V). A single module
will drive a pair of MMD 700 W modules
to deliver more than 1000 W of output
power.

The 300 W modaule is the “little brother”

of the 700 W module. It also is a self-
protected, 86 MHz to 108 MHz power am-
plifier that provides 300 W of output at 50
percent efficiency. The module incorpor-
ates wideband 90 degree quadrature com-
biners, resulting in predictable 50 ohm
system interfaces into imperfect loads.

A 1.25 kW “set” is now also available in
using two MMD 700 W modules being
driven by one MMD 150 W module. The
real advantage falls on the availability of
the modules. All the modular components
(power amplifiers, power splitter and
power combiner) are available off the shelf
through distribution for anyone looking to
build a solid-state FM 1 kW transmitter.
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For information from Richardson, contact
Greg Peloquin at 708-208-2631; fax: 708-208-
2553; or circle Reader Service 99.

- CD Quality Stereo
Audio In 128Kbps...

CCS Makes MUSICAM™ Reality

In 1989 CCS Audio Products set new standards for 7.5kHz digital audio CODECs with the Micro56. Now CCS is
proud to introduce CDQ-2000, the world’s first commercially available CD quality stereo MUSICAM CODEC.
CDQ-2000 delivers high quality audio yet requires only 128 Kbps of digital facility. This means stereo music can
be transmitted using as little as half the digital bandwidth of other competing systems. Furthermore, only CDQ-
2000 offers you multi-rate flexibility between 384 Kbps to 128 Kbps, permitting connectivity between satellite ser-

vices and terrestrial digital telephone networks such as ISDN, switched 56 or fractional T1.

For stereo remotes, STLs or symphonic concerts, CDQ-2000 gives you Crystal Clear Digital Audio™ with 12 to 1
digital Compression. Another first from CCS Audio Products.

&) CCS Ads Prodiots

Crystal Clear Digital Audio™

A Division of Corporate Computer Systems
33 West Main Street Holmdel, NJ USA

908-946-3800 Fax:908-946-7167
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The Ins and Outs of Dummy Loads

{confinued from page 42)

sensors are provided for load over-
temperature, low coolant or air flow, loss
of line voltage to the load, etc.

A device to measure RF power is nor-
mally installed with the dummy load. This
device, depending on the frequency
range, can be a voltage divider-type power
meter, a directional coupler or a calorim-
eter. Of those devices, a calorimeter is the
most accurate and has the widest fre-
quency range, but is relatively expensive
to purchase and calibrate.

An in-line wattmeter (directional cou-
pler) is the most popular and is easily re-
calibrated by checking or replacing the
plug-in element. Mount the coupler in the
transmission line away from the hot air
discharge.

For AM band operation, many Electro
Impulse loads can be fitted with a voltage
divider-type power meter connected

b

Electro Impulse Lab makes a wide range of dummy loads.

through an attenuator to the resistive For information from Electro Impulse,
bank; this provides an accurate calibrated  contact Tom McNicholas at 908-776-5800;
method of measuring power from DCto  fax: 908-776-6793; or circle Reader Serv-
2 MHz. ice 45.

tions.

WOODLAND, Calif. Econco states it can rebuild a station’s transmitter tubes
at about half the cost of new tubes. All are rebuilt and tested to new specifica-

All tubes are covered by Econco’s established 3,000-hour unconditional guar-
antee against defects in materials and workmanship. The warranty begins
when the tube is installed, regardless of the purchase date.

Application and engineering support also are available.

For information on Econco’s services, contact Debbie Storz at 916-662-7553;
fax: 916-666-7760; or circle Reader Service 144.

ELMSFORD, N.Y. EEV’sline of broad-
cast tetrodes are designed for enhanced
longevity and improved audio perfor-
mance over equivalent tube types cur-
rently available.

Each EEV 4CX broadcast tetrode is
manufactured with a mesh filament de-
sign. This mesh filament ensures long-
lasting concentricity of the filament and
consequently provides better linearity

and less noise.

The design also helps eliminate warm-
up variations, for longer life performance.

EEV offers a number of tetrodes for
AM/FM radio, including a 5 kW AM/FM,
a 16 kW AM/FM, an 82 kW AM and a 36
kW FM.

For information from EEV, contact
Perry Priestly at 914-592-6050; fax: 914-
682-8922; or circle Reader Service 104.
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People ... Neil Glassman, former

sales and marketing manager for Brad-
ley Broadcast, has become creative
director of Cate Cowan Communica-
tions in Washington. Glassman is to
bring marketing, sales training and
advertising expertise to the firm'’s pub-
lic relations practice. Glassman had
been with Bradley since 1984.

Reader Reader | Reader
Page Service | Page Service | Page Service
No. Advertiser Neo. | No. Advertiser No. | No. Advertiser No.
8  Acousficd Sokfions 124 | 17 Energy-Onix 89 |40 LPB 2
15  Altronic Research 47 | 12 Fidelipac 51 | 43 Microwave Filter 29
7 Al 74 | 36 Fidelpac 5 | 18  Modulation Sdences 142
17 Audio Dynamics 15 | 33 Gentrer 141 8 Mourphy Studio
22 Audiopak 126 | 35 Gentner 40 | Furniture 149
14 Auditronics n2 | 20  Nautel 43
8 Gersiman Softwoare,
34 Belor 72 | i 11 Orban/AKG/dbx 46
Wireready Division 59 | .
37  Bext 18 G kd 24,25 Otari Corp. 50
17 Broadcast Devic 93 38 R 34 23  Padfic Recorders &
as es 38  Harris Alied Radio C ec FAIRBURN, Ga. CCA FM transmit-
17 Broadcast RF Eau 1.120 Engineering — - . . .
Autornation 61 I Equpment , 42 GE 4 ters offer simplicity, 30-year design
10 Broodcost Services 92 | © Hé’"‘?“‘ied Boct 12.79 |26 Rodo Systems 128 evolution and quality conservatively
21 BSW 132 l 7 “qu.p_“ed Bdct ’ 16 Ramko Research n7 rated components.
4 Burk Technology 67 Ecu/H 54122 | 41 RF Technologies 15 The company’s products feature
17 Colfornia Dighd 127 | 1 bed Bt 19 Rohn Towers 70 grounded grid PA design, which is in-
8 Cortwright N 10  Sine Systems 60 0 3
- | Equip 1382 herently stable, requires no neutrali
Communications 138 g G 39 SMARTS Broadcast . . .
1 CCAH s 22 | 41 Harris-Abied Bdct Systens 49 zation and is considered free from de-
3 Comvex 146 Equp — | 9 Studer Revox 133 veloping destructive self-oscillation.
3 Continentd 44 Harris-Alied Bdct 8 Studio Technology 110 Transmitters utilize thoriated tungsten
Electronics Corp. 35 Equp 23 | 8 Topecaster 134 filament-type triodes.
45  Corporate Computer li j"m”‘“"d“ 3} 19119 Toscam 38 Also featured is simple relay control
o System 3(1) Sq”f’:d Technic . | ]; The Mﬂ;f‘"“" gg and overload circuitry and 24-hour
22 ED°'°"°':dI 18|17 WLC ications 6 ' 47 ”:'e""m 52 :ir:;;gceency parts and technical as-
17 Econco 108 | 33 Logitek 113 | 48 Wheatstone 139 Ny .
] i For information on CCA FM trans-
Advertising Sales Representatives: mitters, call John Binsfeld at 404-964-
Eastern U.S., Art Constantine: 800-336-3045  Fax: 703-998-2966 ;Sei%e f;’: ‘:04'&64'2222" or circle
West 8 Midwest U.S., Jack Ducart: 916-962-2240 Fax: 916-962-2194 T Service 1%

Thomas Jenny

Western Regional Manager Thomas
Jenny has been appointed to the
newly created position of VP and GM
at the Studer Division of Studer Revox
America (SRA). Jenny will take charge
of sales, service and promotional ac-
tivities for all Studer product lines in
the U.S. market.

Concurrently, Studer International
Managing Director Bruno Hoch-
strasser has taken on additional
responsibilities as president of SRA.

Dave Burns has joined New York ad
agency Media Scan after four years as
marketing manager for Harris-Allied
Corp. Media Scan specializes in work-
ing with broadcast equipment
manufacturers.

Symetrix has appointed Bill
Daniels of Quad-Tech Marketing as its
representative for the Midwestern
states of Kansas, Missouri, Nebraska,
Iowa and North and South Dakota.

Harris Corp. has appointed Brian
Maloney as VP/GM of the Harris
Broadcast Division. He succeeds
Thomas Yingst, who retired from full-
time management, but will continue to
serve on special assignments. Maloney
joined the company in 1978 as director
of programs in the Government Sup-
port Systems Division.

Purchases ... Audi-Cord Corp.
has been purchased from Carl Mar-
tin by Andrew Rector. Martin, who
will continue with the company,
founded Audi-Cord in 1976. Rector
has had a long relationship with the
broadcast tape cartridge industry.

Distribution ... Promusic has
taken over distribution of the
UBM/Largo music libraries. Contain-
ing around 50 CDs, they offer a num-
ber of music styles, including light
jazz, comedy, industrial and classical.
The addition brings Promusic’s Li-
brary to more than 400 CDs.
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The Closer You Getl...

WEe Mean It—we really DO provide the quality.
performance. technical support. and innovation we
promise!

Our model A-500 is a thoroughly engineered on-air
console: itdelivers the level of performance your clients
now expect. and DAB demands. All components are
selected for long life—gold bus connectors. gold /O
cannectors. 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 telepnone 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.

The Better We Look!

A-500
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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 perfect 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
equalization. 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.
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