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FCC OKs User Fees for 1987
b), Edward Wytkind
Washington DC ... Broadcasters will
begin paying user fees by April 1987 that
are designed to cover FCC application
processing expenses. Commission officials announced in early April.
The new user fees were adopted by
Congress in its budget reconciliation bill,
which was passed 20 March. President
Reagan signed the reconciliation bill on
7April, which marks its enactment into
law.
The new fees that affect radio broadcasters include $2,000 for amajor CP by
AM stations, $1,800 for amajor CP by
FM stations, $6,000 for all FCC public

MBI: FCC
Sets Plan
by David Hughes
Washington DC ... The FCC has proposed allowing FM noncommercial
translators to be fed by satellite or microwave link.
The proposal, unveiled 3April, was
issued in response to aseries of requests
from the Chicago-based Moody Bible Institute ( MBI) to feed by satellite or microwave its FM translators, each of
which currently rebroadcasts a MBIowned local FM noncommercial station.
Current rules require an off-air link from
the parent station.
In arelated matter, the NAB, claiming that the FCC's current FM translator
rules are being abused and "do not clearly reflect the Commission's intent," has
asked for the development of "clearer,
more strict technical standards."
The "expanded authority" to feed FM
noncommercial translator!. via satellite or
microwave would apply only to
translators located on Channels 200-220
t38.1 to 91.9 MHz), which are reserved
for noncommercial use.
The FCC said that even though asatellite or microwave link could be used, the
translators would be limited to rebroadcasting the parent station. The proposal
only applies to translators which are
owned and operated by the parent
station.
"Noncommercial FM translators ( will)
continue to be authorized only on a
secondary basis as a fill-in service in
areas that cannot support full-service
noncommercial stations and only when
they would cause no interference to other
authorized broadcast stations," the FCC
said.
(continued on page 6)

hearings, $500 for minor facility modifications, $325 for AM licenses, as well as
additional fees for equipment certification and type acceptance, according to
the bill.
In addition, stations using satellite
transmissions will have to pay $3,000 to
apply for transmit/receive earth stations,
$1,350 for transmit-only earth stations
and $200 for initial authorization to operate a receive-only earth station.
Small-to-medium market broadcasters
said they were concerned about the reconciliation bill's lack of consideration

for market size regarding fees. In essense,
aradio station in asmall market will pay
the same fees as a major market
broadcaster.
However, FCC Managing Operations
Director Marilyn McDermett said that if
Congress had chosen to differentiate fee
levels based on market size, then the fees
would be viewed as atax, rather than as
a charge intended solely to cover the
FCC's expenses associated with application processing.
According to the bill, the Commission
must implement the fee schedule within

C-QUAM Violations Alleged
Washington DC ... Kahn Communications, Inc. ( KCI), in acomplaint to the
FCC, has alleged that Motorola Corporation's C-QUAMIN1 AM stereo system,
manufactured by Motorola and three authorized licensees, violates type acceptance requirements mandated by FCC rule 73.44 covering spectrum occupancy
and adjacent channel interference.
According to the complaint, KCI, which, with Hazeltine, jointly manufactures the only competing AM stereo system, received technical measurements
from aradio station engineer ( who Kahn refused to identify) demonstrating the
C-QUAM system's alleged type acceptance violations.
A Motorola spokesperson said, "We feel that the complaint is without foundation." No other comments were issued.
At press time, in aletter dated 10 April 1986, the FCC denied KCI's allegations and said that further action against Motorola and its licensees is not "warranted at this time." See the 15 Mar Radio World for an update on the
matter.

360 days of the bill's enactment.
The FCC will then release the fee
schedule as aproposed rulemaking, and
will seek industry comment regarding
implementation, McDermett said.
McDermett added that the Commission will probably need the entire 360
days to install the proper automation
equipment and to hire the new personnel necessary to administratively implement the new fee schedule. The projected
date of implementation is mid-April
1987.
Dangerous precedent
Thomas Shattenfield of the Washington, DC communications law firm
Arent, Fox, Kinter, Plotkin and Kahn,
and legal counsel for NRBA, said he was
"conceptually against such fees," and that
user fees "play with danger."
The NRBA, he explained, has lobbied
the FCC to adopt the "contract theory,"
which essentially would treat broadcasters' spectrum usage on alongterm lease
basis. The contract theory would protect
broadcasters from increased fees, Shattenfield said.
"In theory, these new fees are supposed to cover application processing expenses, but in reality, granting the power
to charge such fees is adangerous thing,"
he added.
Small market radio victimized
Also voicing strong opposition to the
new fees, Dennis Hudson, president/GM
of WKOR-AM, Starksville, MS, said the
fees will "kill small market radio."
"Common sense tells you how unfair
it is not to differentiate between market
(continued on page 4)
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AM Improvement Report Issued
by David Hughes
Washington DC ... The FCC approved
on 3April along-awaited AM improvement report, developed by the Commission's Mass Media Bureau.
The 103-page document, which was
scheduled to be released to the public in
April, lays the groundwork for future
Commission action in revamping regulations—some of which have been in place
for 60 years— that many in the industry
claim burden AM broadcasters.
"This will keep us busy for the next
few years," Mass Media Bureau Chief
James McKinney told the four FCC commissioners when he officially presented
the report, which has been in the works
since last September.
Surprises announced
While McKinney has, in repeated
talks, divulged some issues the report
would cover— including the future of
clear channel operations, synchronous
transmitters, duopoly rules and RF noise,
he announced afew surprises.
The report explores the possibility of
allowing AM broadcasters to sell or lease
their interference rights, he told the commissioners. It also examines placing low
powered local stations on regional channels. The document even raises the issue
of allowing an entity to own more than
one AM station in a market.
Commissioner Mark Fowler pointed
out that alicensee is now permitted to
own an AM and an FM facility within
one market. "Why not two AMs, instead," he said, pointing out that this
practice might be limited to larger markets, where diversity would not be apro-

blem on one band.
McKinney said the report questions
whether the FCC's definition of "acommunity," of which astation is licensed
to serve, should be broadened. It also
questions whether AM broadcasters
should be allowed to transmit nonaural
program material, such as computer
data, over the main channel during hours
when they would otherwise be off the
air.

While McKinney had
divulged some issues
the report would
cover, he announced
afew surprises.

55
The Commission's future use of more
accurate computerized projections of
skywave propagation calculations are
also covered in the report, which is divided into 11 sections.
One section of the report looks at "assignment principles," including plans to
restructure the station classifications, interference limits, protection ratios, power
limits and antenna systems. A section on
"engineering standards" examines receiver standards, AM stereo, propagation
characteristics and "trade-offs."
Nontechnical operating requirements,
station ownership and "new concepts"
are also covered. A subsection is titled,
"The need to unshackle entrepreneurial
ingenuity."

McKinney said the Commission will
establish athree-month public comment
period on the report, predicted to run
through July. After the comments are
studied, the commissioners will then set
priorities on the individual issues.
"I have no desire to have one broad
rulemaking," McKinney said. "There is
no need to open all the issues ( for rulemaking) at once."
Individual rulemaking proposals
would be released on what the commissioners deem to be the most pressing issues by fall, he added.
Report praised
The commissioners praised the report.
"I was astrong clear channel man," said
Commissioner James Quello, "but the situation has changed." He said the number
of people "unserved, except by skywave"
has dropped significantly.
Commissioner Mimi Dawson, in
praising the report, jested that she
wondered how East Coast residents
would be able to hear St. Louis Cardinals
games on KMOX if the FCC's clear channel policy is changed.
Commissioner Fowler said the report
was an important step in the eventual
goal of regulating broadcasting "in the
narrowest sense of the word."
The report, due to be released to the
public in early April, is available for purchase from International Transcription
Services, 2100 M Street, NW, Washington DC 20036. Call 202-296-7322. It can
also be examined in the FCC's public reference room at its Washington
headquarters.
FCC contacts are either Wilson LaFollette (202-632-5414) or Jonathan David
(202-632-7792).

Empleasim it!

Editor's Note: Due to the diverse nature of the AM improvement report, RW
will cover the issues in greater detail in
aseries of articles appearing in upcoming editions
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FCC
Clips
Program Duplication
The FCC has eliminated its rules
which limit the amount of program
duplication or simulcasting allowed
on co-owned AM/FM combination
stations.
The rules had required that in instances of an AM/FM combo licensed to a community of more than
25,000 people, the FM station could
devote more than 25% of its average
weekly airtime to duplicated
programming.
However, on 26 March, the Commission struck down the requirement.
Licensees of AM/FM combos now
have "full discretion to make decisions
concerning program duplication in accordance with market conditions," the
FCC said.
The Commission said the rule removal would "foster expanded radio
hours of operation and, thereby, promote improved service to the public."
The FCC order deletes rule section
73.242. For more information, contact
Alan Stillwell at the FCC: 202-6326302.
"Birth Control" Update
The NAB said it opposes apetition
for reconsideration filed against the
FCC's recent repeal of the so-called
AM "birth control" rules.
The National Black Media Coalition (
NBMC) said the AM birth control rules, enacted two decades ago to
place restrictions on the filing of certain AM applications to foster FM
band development, should have been
retained in order to aid the development of both minority owned
and public radio stations.
The FCC voided the rules in October 1985, saying that the FM band
does not need to be bolstered at the
expense of the AM band.
According to comments filed by the
NAB, minority opportunities for station ownership would actually be enhanced by the removal of the birth
control rules, which would increase
the overall AM broadcast service
without hindering FM growth.
For more information, contact Bob
Hallahan at the NAB: 202-429-5350,
or Jonathan David at the FCC:
202-632-7792.
Fowler Advisors Resign
Daniel Brenner, senior advisor to
FCC Chairman Mark Fowler, has
been named director of the Communications Law Program at the UCLA
School of Law.
Brenner joined the Commission in
1979. In 1985, he was appointed
Fowler's senior advisor. His resignation takes effect 6 July.
Fowler's legal assistant, Thomas
Herwitz, resigned 28 March to accept
a position with Fox Television
Stations.
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Class HI Power Increase Sought
by David Hughes
Washington DC ... The NAB and the
Association for Broadcast Engineering
Standards ( ABES) have asked the FCC
to raise the maximum power limit for
Class III AMs from 5kW to 50 kW, in
addition to allowing Class III daytimers
to operate at night.
In line with the overall FCC/industry
campaign to improve the state of AM
radio, the two organizations asked for
the rule change in order that Class III facilities "may improve and expand their existing service to the public," according to
the joint petition for rulemaking filed 20
March.
While the NAB and ASES maintained that a50 kW power limit would not
be feasible for all Class Ills, they said stations should be allowed to operate above
the current 5kW ceiling that now applies
to Class Ills in the continental US.
Because of increasing in'erference from
foreign broadcasters, the Commission
has already instituted a 50 kW power
âmit for Class Ills in Puerto Rico and the
Virgin Islands, along with Alaska and
Hawaii.
Even though Class Ills . nthe lower 48
states would be able to increase their
powers according to the NAB-ABES proposal, they would still be required to
comply fully with current interference
protection standards, the two organizations maintained.
In the same petition, the NAB and
ABES also asked the Commission to release a rulemaking proposal to allow
Class III daytimers "full nighttime authority at reduced power.'

"Daytime-only broadcasters face serious limitations which can only be alleviated by the authorization of full nighttime operation," they said.
Specifically, Class III daytimers should
be given night power levels equal to their
"second hour after sunset" postsunset
authorization ( PSS) levels, the petition
maintained.

The Commission has
already instituted a50
kW power limit for
Class Ills in Puerto
Rico, Virgin Islands,
Alaska and Hawaii.

95

Class III daytimers would be able to
"continue to operate beyond the second
hour after local sunset at the same power
as they are now authorized to employ
during that second hour and to continue
to operate at that power through the
night," the NAB and ABES said.
For example, the petition indicated, a
typical Class III daytimer operation could
be licensed to run 5kW during the day,
with authorizations for 150 W during the
first half hour after local sunset, 100 W
for the second half hour, and 73 W from
the end of the second half hour to the end
of the second hour after sunset.
The proposed plan would permit the
station to keep operating all night at the
73 W level.
The NAB and ABES added that even
though the daytimers would be allowed

to operate at night, most of their night
power levels would be below 250 W.
Therefore, the stations should technically
continue to be considered daytimers,
thereby able to receive FCC daytimer preferences if they, for example, plan to apply for foreign clear-channel operations.
If the increased power and night operations proposals are not accepted, NAB
and ABES said Class III service " limitations" that have been in effect for three
decades would be "perpetuate(d)."
While Class Ills operate according to
allocations criteria developed in the
1950s, the petitioners pointed out that
there has been an increased number of
stations, in addition to new international
agreements.
Because of recent treaty agreements,
Class III operations could find high powered cochannel foreign operations on
their frequencies, the NAB and ABES
said.
However, the two organizations
said an "across-the-board" power in-
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crease for all Class Ills would not be
feasible, owing to the complex system
of fulltime and daytime stations operating with directional and omnidirectional
antennas, with powers of 500 W to 5
kW.
"To authorize each station to increase
power by aspecific power ( such as 100%
or 500%) would result in unequal interference level increases because of the
various parameters with which stations
operate," the joint petition added.
The NAB and ABES also maintained
that "adoption of expedited processing
procedures, such as those developed in
the FM field, can speed delivery of new
AM service to the public, and Commission mediation between mutually exclusive applicants can resolve many interference problems without the need of a
hearing."
For more information on the
NAB/ABES proposal, contact the NAB
General Counsel Office at 202-4295430.
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FOR Complications Close KERG
by Edward Wytkind
Garberville CA ... A California ClassC FM went off the air in March because
of what it claimed to be an inability to
comply with the federally recognized
American National Standard Institute
(ANSI) radio frequency radiation ( RFR)
human exposure limit.
Located in the rural northern California town of Garberville, KERG-FM's
RFR dispute with state officials surfaced

In cases such as this,
you're never sure (of
compliance) until
after the fact.
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last August after state authorities discovered that RFR levels at a firetower located only 66' from the station's tower
exceeded the ANSI exposure limit, thereby posing ahealth risk to forest rangers
working atop the lookout platform.
Following months of effort to resolve
the problem, KERG owner Daniel Healy, in aletter sent to the FCC in March,
said the station's present antenna site was
unable to "qualify for compliance with
the ANSI radiation limitation standards
and, due to available space and adjacent
radio installation equipment, correction
of ( the) current site is prohibitively difficult and expensive."
Healy could not reached by RW for

comment.
Healy also pointed out in the letter that the "extreme roughness of local
terrain mandates equivalently high
antenna vantage for proper coverage."
He added that "KERG cannot properly
and adequately serve a viably large
enough population to make the operation financially possible from other site
options."
Severe power reduction
After receiving complaints last August
from the California Department of Forestry, which mans the firetower, the FCC
reduced KERG's power level from 51 kW
to 2kW and granted the station aprogram test authority.
In addition, KERG was given until
California's next fire season, which starts
in late April, to resolve the problem.
However, instead of pursuing aresolution of the conflict, station owners decided to go off the air.
KERG engineering consultant Kevin
Fisher of Smith and Powstenko, Washington, DC, said compliance would have
been a "calculated risk" because, even if
station owners had invested the money
to institute tower modifications, there
could still have been some unavoidable
"hot spots."
Fisher added, " In cases such as this,
you're never sure ( of compliance) until
after the fact." Therefore, he said, the
station decided not to take the risk.
Fisher also said California's RFR measurement criteria, although based on the
ANSI exposure limit, are more "rigid"
than the FCC's standard.
Most parties involved in the KERG
case, including the FCC, said the incident

was unique, and that while the station
could probably have solved the problem
with certain engineering modifications,
KERG's owners decided against making
the investment.
"It sounds like it was ajudgment call
(by the station)," said aNAB official.
Throughout attempts to resolve the
conflict, KERG consultant Neil Smith, of
Smith and Powstenko, had reported progress in efforts to remedy the problem. Possible remedies included vertical
separation or repositioning the antenna.
While recognizing that aproblem existed, Smith said he was concerned that
this could be a "lead case" on how the
FCC plans to handle RFR conflicts that
pit broadcasters with state authorities.
At press time, the NAB was waiting
for action on apetition it filed with the
FCC in late March urging the Commis-

(continued from page 1)
size," Hudson said. "This won't hurt the
corporate owners; it will extend financially the small market owner that also
runs the station."
KTVVO-AM, Casper, WY VP and GM
Bob Price said that, in the past, user fees
were "nominal and didn't impose agreat
hardship on broadcasters."
"I don't see the rationale behind these
new fees ... To a small market radio
station owner, this could make the difference between making and losing
money," he added.
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KERG's engineering questioned
Supervising Engineer Larry Mertens of
the Telecommunications Division of the
California Department of General Services maintained that if "KERG would
have been properly engineered from the
beginning, the problem probably would
not have occurred."
"Our intent was not to kick abroadcaster off the air," he said.
Mertens, who led the RFR site measurement at the station, said increased
"vertical separation" between the transmitter and the lookout tower would have
been the "logical engineering approach."
However, in the letter to the Commission, KERG's Healy said that on-site facility modification attempts would have
been too costly because of the station's
dependence on a large coverage area.

FCC to Implement User
Fee Schedule in 1987

• 16 Bit Linear AID Conversion

20KHz Bandwidth

sion to issue apolicy statement preempting all nonfederal RFR standards that inhibit the operation of federally authorized communications facilities.

David Underhill, president of WKVTAM/FM, Brattleboro, VT said that "one
way or another it had to get paid for.'
Although WKVT is in asmall, unrated
market, Underhill said the fee levels were
not "inordinant," but that the $6,000
hearing charges were " questionable."
"I do have a problem with a citizen
having to pay for his day in court," he
added.
Amid broadcasters' oppositions to the
new fees, Underhill and other broadcasters acknowledged that the user fees might
help reduce the number of "nuisance" applicants or "spectrum speculators" filing
questionable applications with the FCC
NAB opposes fees
The NAB "opposes any sort of user
fees, but we believe that the fees ( in the
bill) only reflect the FCC's costs for application processing," NAB Executive VP
John Summers said.
Commenting on the $6,000 fee for
hearings, Summers maintained that the
NAB wants assurance that only those
parties "initiating" the hearing will have
to pay the fee, unless the hearing is held
for an open frequency.
"However, the greatest significance of
the bill," he added, is that Congress
"opted for user fees, rather than spectrum
fees . .. which are essentially taxes."
Summers also explained that the user
fee issue dates back to the mid-1970s,
when the NAB filed suit against the FCC
over its user fees. The suit alleged that
the old user fees exceeded the amount
needed by the FCC to cover its application processing costs.
The US Supreme Court ruled in the
NAB's favor, Summers said. As aresult
of that litigation, the FCC has operated
without user fees since 1January 1977.
For more information, contact Marilyn McDermett at the FCC: 202-632,5316.
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Opinion

-Readers'
Forum

Got something to say about
Radio World? Any comments on
articles? Call us at 800-336-3045 or send aletter to Readers' Forum (
Radio World,
Box 1214, Falls Church VA 22041).
GMs and gender
Dear RW:
Iwant to make acomment to Floyd
Hall, who writes you- "Old Timer"
column.
Iam one of the younger engineers, and
enjoy the column very much. However,
in the 15 February 1986 edition, when
talking about GMs, he addressed them
as "he" or "him" . . Hall must be an
"Old Timer" ... my GM is a female!
Kyle Dickson, CE
WCRJ, facksonville, FL
RW's Floyd Hall replies: I'm glad you enjoy my "
Old Timer" column; thanks for
the letter.
In reply to your reference as to your
GM being a "female," Iget the impression you might be afraid of her!
Ihave known several female GMs,
and dealt with them on the same basis
that Ido with men. I'm not afraid of a
female GM, and Iwould tell her the same
things Ido the others.
The term "General Manager" to me
has no gender; and Ibelieve that one of
the feminine gender can be just as good,
or as bad, as anyone else!
Decent AM receivers
Dear RW:
Ihave an AM wish list. Just one wish
that I've had for years .. adecent AM
receiver.
Development of AM radio as ahighfidelity medium stopped somewhere in
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the 1930s as far as the receiver is concerned. In broadcasting, we've watched
the continual improvement of our transmitters, to the point that many of us are
putting out asignal that is equal to FM,
both in frequency response and absence
of distortion. But no one hears that signal. Worse, the public doesn't believe
that it exists.
How bad are today's AM radios? Ask
any Chief Engineer who has ever performed an EPM. One of the most difficult parts of any proof has always been
the act of demodulating the air signal to
get atruly representative sample of the
quality of your audio, transmitter and
antenna.
In recent years, better modulation
monitors have lessened this burden.
But a radio? Never.
I've run excellent proofs with aselected
1N34A and acoil, but never yet have I
found a receiver that doesn't add substantial distortion or have adismal frequency response.
A cursory glance at the schematics of
any of today's hifi tuners or receivers will
show an elaborate, well-engineered FM
section, while the AM section is hardly
better than that of a $5 pocket radio.
This, Ithink, is AM radio's biggest
problem. The fact is that we are putting
out agood, high-fidelity product and few
know or care about it. The FCC ( advocating a reduction of bandwidth?) the
RAC and the NAB all seem to ignore this
simple fact.
We have the technology to build better receivers, but not the motivation.
Perhaps AM stereo is the best hope we
have, not so much for the stereo aspect,
but because to receive stereo at all it is
necessary to build abetter receiver than
we have heretofore seen.
What do you think?
John Gaboury, CE
KEZC/ KJOK
Yuma, AZ
RW replies: We have heard anumber of
readers and news sources express the
same thoughts, including several in
'Readers' Forum." Unfortunately, as long
as it's feasible to build and sell poor AM
receivers, they will be built and sold.
Nothing will change this, even AM
stereo.
Dangerous procedures
Dear RW:
I'd like to second William Ellis' comments about safety in the 15 March RW.
Too many of us endanger ourelves
and others while trying to save a few
minutes of time, whether in the middle
of the night or when trying to finish a
construction project under pressure.
Several years ago, Itook over astation where the former engineer had

Thank you. FCC, for coming through with the long-awaited and eagerly
anticipated AM improvement report, first announced last September by
Mass Media Bureau Chief Jim McKinney.
The contents of the report were previewed often by the Commission
to let the industry in on the AM issues under scrutiny. The report, therefore,
was anticipated less so for its contents than for its public release, which
would signal the beginning of the rulemaking process.
The AM improvement report released by the Commission in April was
anything but routine, and contained several refreshing surprises. The Commission even suggested some revolutionary ideas that would drastically
alter the environment in which AM radio operates.
Notwithstanding the merits and
demerits of each issue raised in the
report, the Commission's creative
thinking is welcomed. This boldness and imagination indicates a
tremendous step toward a new
and exciting era in AM broadcasting.
Aside from the expected look at
duopoly rules, synchronous
transmitters, RF noise, the status
of clear channel operations and other issues, the Commission suggested
examining the possibility of allowing broadcasters to sell or lease their interference rights to other stations.
The FCC's expected ability to better determine skywave propagation
via computer may lead to areclassification of stations, power levels and

Report on
AM Bodes
New Era

protection limits.

Another novel idea that could be immediately implemented and that
would bring much-needed financial gain to AM stations is the proposal
to allow daytimers to transmit monaural data via the main channel when
it is not in use. The report also examines the possibility of permitting AM
broadcasters to use FM translators.
The only action that will give the Commission's report meaning,
however, is afollow-through free of bureaucratic delays. A Notice of Proposed Rulemaking on each issue should be prepared and scheduled for
comment as soon as it is ready. Delays can only hurt AM radio and hinder
private enterprise efforts to develop new and better AM technologies.
—RW
bypassed every safety interlock in the
transmitter, with asingle jumper in an
inconspicuous place, and of course left
no record of doing so. Fortunately, I
discovered this by means of a minor,
rather than amajor, accident.
There's another, in my mind, less excusable side to this, which, Ithink station personnel have to stop tolerating.
This is the practice by-all-too-many
equipment manufacturers of requiring
highly dangerous procedures to adjust or
maintain their equipment in the field.
The transmitter mentioned above,
with all the interlocks bypassed, has several crucial operating adjustments,
including driver tuning and PA filament
voltage, located inside an interlocked
front door, only inches from the high
voltage rectifier stack. Of course, these
adjustments can only be made accurately with the transmitter operating at full
power.
The manufacturer of this transmitter
is blessedly out of business, but alot of
his products are still around.
At present Iam responsible for acurrent model transmitter by amajor manufacturer who is very much in business.
In order to adjust bias on the driver
or PA of this transmitter, it is necessary
to open a narrow front door, then attempt to hold this door open while the
drag of the wiring harness tries to pull
it closed against your arm ( with dangerous voltages exposed at numerous term-

inals on the back of the door), and reach
in with ameter and probes to measure
the bias voltage at the terminals of abarrier strip ( to which it is virtually impossible to attach any clips that I've ever
seen; handheld probes are the only workable method).
To adjust bias, one must then reach
(with his third or fourth hand) past this
barrier strip to reach the bias adjust pot.
With an extra foot or so of lead length,
the manufacturer could have located
these controls and proper test points ( or
ameter) on the front panel.
The same transmitter requires one to
adjust driver loading ( which is touchy on
this model) by opening up the cavity and
bending asmall strap, then closing everything up and firing up the transmitter to
see what you've just done, then shutting
down and opening everything up again
to bend a little more, and so on, until
you finally get it right. This is avery tedious procedure, which only invites dangerous shortcuts.
When Ispoke to the manufacturer's
service people about this, they seemed to
feel it was no problem, because this adjustment "only had to be made at the factory." Ibeg to differ: on our particular
transmitter, it has to be made any time
driver or PA tubes are changed.
In the future, Iplan to follow aprocedure which, if enough of us do it, could
have an impact on manufacturers.
(continued on page 6)
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FCC FM Translator Plan Issued
(continued from page 1)
The Commission also maintained that
the new rule would not permit the development of asatellite-fed network of FM
translators located large distances from
the parent station.
The plan does not deal with satellite
and microwave feeds for FM commercial
translators because the Commission
chose to limit the proceeding to the
specifics requested by MBI, which dealt
only with noncommercial translators, according to FCC Policy and Rules Statistician Marcia Glauberman.
"No one asked the Commission to address commercial translators," she said.
In October 1985, MBI asked the FCC
to allow it to feed its noncommercial FM
translators with satellite or microwave
links.
MBI cited as an example its WMBW,
Chattanooga, Tenn. station, which has
atranslator located on amountain with
a "hostile winter environment" that
makes it difficult to receive an off-air signal from the parent station.
Instead of being forced to install a
"large, cumbersome antenna," MBI said
it could have relied on aless expensive,
more dependable satellite feed.
MBI also pointed to TV translator regulations, which permit some instances of
satellite feeds.
In 1984, the Commission turned down
asimilar MBI request, saying it wanted

to wait until a number of issues were
settled, including the development of the
Docket 80-90 plan to create 700 new FM
stations, before deciding the FM
translator issue.
In related news, the NAB filed apetition for rulemaking on 31 March asking
the Commission to revamp its FM translator rules.
It specifically asked the FCC to prohibit commercial stations from making additional profits by expanding their service areas with translators located in
areas already well served by other
primary stations.
Only "community sponsored" translators should be allowed to broadcast
commercial advertising, the NAB said.
"Such arule could serve to eliminate the
use of translators as competitive devices."
It also asked the FCC to "further restrict primary station support of FM
translators outside of the primary station's 1 mV/m contour" and to "more
strictly enforce Commission policy
against the use of translators as relay stations."
For example, the NAB said that in
some cases the translator licensee is not
the broadcast licensee, thereby creating
a "dummy" situation in which the translator owner leases the translator to the
primary station, and "does not actually
take part" in the translator's operation.

"The proliferation of FM translators
has resulted in market distortion through
excessive and unfair competition to full
service radio stations in many areas of
the country," the NAB said.
"Introduction of atranslator into an
area already served by radio stations interferes with the proper functioning of
the market forces. Often translators
transport signals from large, major markets into medium or small markets."
Because of the relatively low cost of
construction, the NAB said translators
can come into markets with " relative
ease" and "drain critical revenues from

the full power stations which serve that
community." It added that atranslator
has no community service obligation.
"Frequently, a single, small station
owner will be forced to challenge numerous translator applicant attempts to invade the market," the NAB added.
Additionally, the NAB said there is a
need to allow FM translators to rebroadcast AM stations, in line with the
FCC/industry campaign to improve the
state of AM radio.
For more information on the FCC's
plan, contact Marcia Glauberman at
202-632-6302. Comments on the plan are
due 1July, with replies due 1August. For
more information on the NAB's proposal, contact the NAB's Office of
General Counsel at 202-429-5430.

More Readers' Forum
(continued from page 5)
Whenever Iam involved in anew equipment purchase, Iplan to look very carefully at all maintenance procedures
which are likely to be necessary ( including those the manufacturer seems to
think only have to be done once, at the
factory).
If any of them require dangerous procedures, Iwill ask the manufacturer to
modify the equipment to make them
safe; if he's unwilling to do so, he's just
lost a sale.
This applies to studio as well as transmitting equipment; I've often noticed
audio equipment which required one to

work rather closely to exposed 117 VAC
terminals while troubleshooting or adjusting the equipment.
Generally these problems can be corrected very easily by the manufacturer,
but sometimes not so easily by the user.
David L. Molvik, CE
WIAA-FM
Interlochen, MI
RW replies: Thanks for your observations. Let us know what response you get
from your efforts. In the meantime, RW
would like to hear from readers who
have had similar problems and/or solutions to risky service procedures.
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This CD must be used with
utmost care to avoid destruction
of equipment due to overload.

After evaluating several audio test
compact discs, Allied has made a
special purchase of the technical CD
test disc. This disc contains 99 digitallycreated audio tests. When used with
any CD player, this test method is
impervious to temperature fluctuations, wow & flutter and harmonic
vibrations.
Once these rock-steady tests are stored
on the compact disc, there is no
deterioration of the material and no
need to recalibrate generation
equipment.

Imagine having the capability to run 99 different audio tests reliably, with digital precision, right
at your fingertips. Your tests would include spot frequency, frequency sweeps, IM distortion,
tone bursts, square wave, pink noise, white noise, and even sample musical selections.
This battery of audio test gear is available today for $ 25.00, in the form of acompact audio disc.
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OET to Update OST Functions
by David Hughes
Washington DC . . . The FCC has officially announced the formation of its
new Office of Engineering and
Technology ( OET), following approval
by Congress.
The OET was created in an effort to
better define the responsibilities of the
Office of Science and Technology (OST)
In December 1985, the FCC approved a
plan to reorganize the OST. Since then
both houses of Congress have approved
the plan, paving the way for the formation of the OET by mid-February.
The OET will concentrate on increas-

The OET was created
in an effort to better
define the
responsibilities of the
Office of Science and
Technology.

55

ing workloads in spectrum engineering
and technical analysis ( including an
equipment authorization program), in
contrast to the OST's areas of responsibility in "more general technological and
scientific matters," the FCC said.
With aconstant amount of spectrum,
and arapid increase in new technologies
and new uses for that spectrum (particularly broadcast auxiliary bands), the FCC
has been devoting increasing effort to
balancing various interests for spectrum
space.
The new OET will also "provide technical aid" in support ot Commission licensing activities and "evaluate evolving

technology for interference potential,"
the Commission said.
The OST reorganization entails replacement of the "chief scientist" position
with that of "chief engineer." Additionally, the former OST divisions of Authorization and Standards, Spectrum Management, and Technical Analysis have
been replaced by two new OET divi-

FM SERVICES
• Directory — Updated weekly
• Channel studies/searches
• ALS ( Area- to- Locate Study) showing allowable trarr-mitter site
• Terrain Retrieval, FAA & FCC
Towers, Population Counts
• FCC Research,
phone, address

contact

name,

• By mail or online 24- hr access
• Educational
studies

FM

interference

• NCE-FM/TV ch. 6 interference
area & population analysis

datawcfld
A Service cf DW,

CIQUAM: Superior
performance is the
Delta difference
L

ike more than 40 dB of
channel separation for a
purer, cleaner sound your listeners can hear. But we
didn't stop there. We engineered our improved
C-QUAM. system for all
around excellence:

The Delta Difference
is applied technology:

• Transformer-less, active
balanced input/output
circuits for excellent
frequency response, distortion, and modulation peak
control characteristics.
• Dual high level RF adjustable and dual logic level
(TTL) circuits and dual
L + R audio circuits for
faster installation and
versatility in transmitter
interfacing.
• Day/night and stereo/mono
capability remotely
controllable.
• Dual transmitter interlock
protection circuits.

The Delta Difference
is longer life:
• Chassis mounted heat sinks
at critical points.
• Improved high-efficiency
power transformer for
cooler operation.

• A highly experienced
installation team ready to
serve your needs.
When you're ready to
bring AM stereo to your
listeners, check on the
Delta Difference.

• Multi-board construction
for simplified maintenance
and trouble-shooting.
• Zero insertion force
card edge connectors
assure longer
contact life.

The Delta Difference
is economy:
• Day/night or main/
auxiliary audio equalization
is a no-cost option.

The Delta Difference
is experience and commitment to your industry:
• More than 23 years serving

the broadcast industry.
• More than 60 operating
installations of Delta
C-QUAM AM stereo
systems in the U.S., Canada,
Australia and Africa.
(And the number continues
to grow.)

For complete information on
ASE- 1AM Stereo Exciters
and ASM-1 AM Stereo
Modulation Monitors, contact
Delta at ( 703) 354-3350.
Delta Electronics, Inc.
5730 General Washington Drive
P.O. Box 11268
Alexandria, Virginia 22312
(703) 354-3350
Telex: 90-1963

—

P.O. Box 30730
4827 Rugby Avenue, Suite 200
Bethesda, Maryland 20814
(800) 368-5754

ing around 100, is "slightly smaller" than
the OST staff.
Stanley
can
be
reached
at
202-632-7060. Will A. McGibbon, head
of the OET Spectrum Engineering Division can be reached at 202-632-7025.
Robert L. Cutts, chief of the Authorization and Evaluation Division in Columbia, MD, is available at 301-725-1585.

AM stereo and

• More than 45 dB* channel
separation for a purer
stereo sound, guaranteed
43 dB* at 1kHz and 40 dB*
at 5kHz.

FCC
Database

sions: Authorization and Evaluation, and
Spectrum Engineering.
Thomas P. Stanley, former OST chief
scientist, has been named OET chief engineer. "Essentially, the OET has atighter
management structure than OST ( and)
can handle spectrum analysis issues more
efficiently," he said.
He added that the OET staff, number-

13011 652-8822
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*50% single channel, closed loop
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NRBA Survey Results Released
by Edward Wytkind
Washington DC ... Three percent of
AM radio stations in the US broadcast
in stereo with the Kahn system, while
9% use Motorola's C-QUAMTm system,
according to a1985 radio programming
survey conducted by the National Radio
Broadcasters Association ( NRBA).
Though it covered some technical issues, the survey concentrated on programming matters. Questionnaires were

mailed last November to arandom sample of 1,180 commercial radio stations,
then a follow-up mailing of the same
questionnaire was conducted in January
1986.
According to the survey, another 1%0
of the AM stations said they plan to use
the Kahn system, and 5% indicated plans
to use C-QUAM, if and when they convert to stereo. Another 20% of the AMs
were undecided on asystem, while 63%
had no plans to convert to stereo.

MOSELEY MRC-1600
Microprocessor Remote Control System
Terrific value at a modest price

• 32 Control functions ( 16 raise & 16 lower)
• 16 Status channels
• Telemetry channels
• Programmable status alarms
• Assignable telemetry limit alarms
• Telemetry channels programmable for linear, power, or
absolute indications
• Automatic indirect power measurement computation
programmable
• Wire line or subcarrier interconnect versions available

NOW EXPANDABLE TO ADD

Optional Automatic
Logging Package

Optional CRT Display

Complete package including Remote Control,
CRT Display and Printer Available
For Under $6000

The NRBA said that 591 "usable" questionnaires were returned at a response
rate of 50%. Among the respondents
were 382 FM stations and 465 AM stations, of which 256 were AM/FM combinations. Questionnaire returns were
received from representatives from all
regions, and most market sizes.
In comparison, the 1984 NRBA radio
survey, mailed to about 7,600 stations
nationwide, with aresponse rate of 46%,

JIM Division Formed
Northridge CA ... London, Englandbased Soundcraft Electronics Ltd., a
manufacturer of mixing consoles, tape
machines and power amplifiers, has sold
its US assets to professional audio equipment manufacturer JBL Professional, a
subsidiary of Harman International.
Terms of the agreement were not
disclosed.
The new JBL Professional division,
called Soundcraft USA, will be the exclusive distributor of Soundcraft products in the US and Mexico, according to
officials from both companies.
JBL's handling of Soundcraft product
distribution will strengthen Soundcraft's
position in the US and Mexican markets,
JBL President Ron Means said.
Soundcraft equipment will comple-

The World Leader
In Cartridge Machines
ore riternatiÓnarnpetronics
iV1 Corporation/M cartridge machines
are installed in radio stations around the
world each year than all other manufacturen' cartridge machines combined
... and for good reason. For almost two
decades. ITC equipment has maintained
the standard of excellence in reliability,
audio quality, and long-term cost effectiveness; backed by ITC's legendary
status as the industry's service leader.
International Tapetronics
Corporation/3M's professional audio
products include the most complete line
of cartridge machines featuring state-ofthe-art microprocessor based logic for
increased operational flexibility,
reliability and easy maintainability.

• 99B Cartridge Machines, " The Best,"
offering the patented ELSA automatic cartridge preparation feature
which includes azimuth aligning for
maximum phase response
performance
Most Popular Cartridge Machines"

NORTHEAST BROADCAST LAB, INC.

I

ment both JBL products and the UREI
Electronics (another Harman company)
equipment line, which includes a wide
range of audio gear, he added.
"JBL views broadcasting as a strong
and growing market, and the purchase
of Soundcraft assets will help the company expand its product lines into new
markets—from pro audio to postproduction," Means said.
Although Soundcraft sold its US assets
to JBL, the London based company did
not sell any manufacturing rights.
Soundcraft sold its assets only as an effort to establish an exclusive US and
Mexican distributor, and to increase its
sales abroad, officials said.
For more information, contact Ron
Means at JBL Professional: 818-893-8411.

International Tapetronics Corporation/3M

• DELTA Cartridge Machines, "Today's

For great deals on all your needs call:

showed that 13% of the AM stations
(with no mention of the system used)
said they broadcast in stereo, with another 11% planning to convert to stereo.
The survey revealed that 40% of the
FM respondents utilize SCAs, with 17%
of the stations leasing, and 23% retaining their SCAs for station use.
Of SCA functions reported in the
survey, 29% of the FMs said they use it
for data transmission, 39% for background music, 10% for paging, 26% for
telemetry and 1% for news.
For acopy of the survey, contact the
NRBA: 202-466-2030.

la OMEGA Cartridge Machines,
'Affordable Performance You
Can Trust"

,
ESL YEriser/SPlice Locator,
combining quick erasing and splice
locating into one simple step
I ScotchCartell Broadcast Cartridges,
reel-to-reel audio performance
and five times the average life of
its nearest premium cartridge
competitor

• The FB1Interface converts an ITC
cartridge machine into apotentially
profitable telephone information
service
3M's vast financial and technological
resources have combined with ITC's
proven commitment for delivering
uncompromising product quality to
insure that when newer technology
emerges, it will come from International
Tapetronics Corporation/3M, " The
Leader in Reliability and Service."
Call today for more information and
ask about ITC's new lease purchase plan.
In the U.S., call toll-free 800 4470414,
or collect from Alaska or Illinois 309828-1381. In Canada, call Maruno
Electronics, Ltd. 416-255-9108.

International Tapetronics

PO Box 1176
South Glens Falls, NY 12801
800-227-1093 (NY call 518-793-2181)
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Corporation/3M

2425 South Main Street
P.O. Box 241
Bloomington, Illinois 61702-0241
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Tape Change Requires Caution
by Richard Jails

Braintree MA ... At two radio stations
that Iservice, Ihave recently noticed
some heavily distorted commercials coming from cart machines.
Carts have been running through cues.
None of the typical problems, such as a
lack of attention to levels, dirty heads,
or broken cart machines, existed. The
culprit, it turns out, is cartridge tape.
Over the past 10 years, the cartridge
tape business has been, at best, fickle. For
those who wind their own carts, you

None of the typical
problems, such as a
lack of attention to
levels, dirty heads,
or broken cart
machines, existed.

55
may remember when it became nearly
impossible to obtain 1-mil-thick back
lubricated tape and suffering through the
agonies of stretched tape and commercials failing on-air because the 3
4
/
mil tape
was all that was available. Even new preloaded carts would not stand up.
After the industry discovered that 3
4
/
mil tape was unsuccessful, 1 mil tape
again became available. Cart tape problems disappeared for a while.
Richard W. Jolis is president/owner of
Broadcast Systems Service Co., Braintree, MA. Call him at 617848 4671.

RADCOM
DOES IT BETTER!
Complete
Automation
Packages
Complete
Studio
Packages

Complete
FM
Packages
Complete
STL, RPU
& TSL
Packages

Now anew problem exists. The tape
industry for the past few years has been
offering a new "high performance" or
"high output" back lubricated 1mil tape.
However, technical problems can arise
when you change over, or, even worse,
mix it with "standard" cart tape already
in use.

There are two areas of concern involving carts, tape and cart machines you
should know about.
The first is mechanical. It concerns the
reproducibility of the path over which
the tape travels as it moves in amachine
from one cartridge type to another.
This path must be exactly perpendicu-

lar to the vertical gap in the head for
crisp highs and accurate phase relationships in stereo material. This path reproducibility is especially important for
stereo machines in music on cart formats.
For this reason it is not advisable to
mix cartridge types. Pick your cartridge
(continued on page 10)

OEI OFFERS EVERYTHING YOU EXPECT
IN A HIGH TECHNOLOGY
FM TRANSMITTER
WITHOUT THE HIGH PRICE TAG

W

ith a 0E1 FM transmitter you won't have
to compromise quality to
meet your budget.
A one-kilowatt transmitter that is completely
solid-state. Higher power
models that have only
one tube . . . a stable,
reliable, efficient
grounded grid triode.

We make the famous
691 tool A stereo and
SCA monitor that can
give you accurate readings, even on clipped
composite. Over 40 tests
performed in minutes on
your station, or the
competition.

A full remote control
system along with
microprocessor-based
diagnostics built into
every transmitter.
A super-low distortion
"transparent" exciter
with automatic power
and modulation control.
Advanced technology at
a price you can afford.
Why settle for anything
else?
For more information
contact John Tiedeck at
609-728-2020. He will
describe the many features of these unique
transmitters.

0E1 Corporation
One Airport Drive
P.O. Box D
Williamstown, NJ 08094
Phone: 609-728-2020
Telex: 510-686-9402

Radcom sons QEI, SMC, BE, OTARI,
ORBAN, AUTOGRAM, AUDICORD,
MARTI, TFT, HOWE, CRL, LPB, MCI,
TECHNICS, RAMKO and other quality
product lines!
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RADCOM
INCORPORATED

P.O. Box 191
Eureka Springs, AR 72632
(501) 253-8556

QE! Corporation

We're Broadcasters and Ham's too!
KTCN-FM, W5OWB and WA5NGX
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Changeover Requires Caution
(continued from page 9)
and stay with it. Your library will sound
more consistent as it grows.
Before you start astereo cart library,
you may want to give consideration to
the matrix recording format, which allows the use of less exotic, and therefore
less expensive, cartridge types ( such as
you now probably have in mono service), yet gives superb stereo
performance.
The second area is electronic. Vendors

of high performance cart tape ( or any
other "high performance"' reel-to-reel
tape, for that matter) do not volunteer
the information that your cart machine
electronics need readjusting to successfully use this tape.
This is most important for the recording machines.
Most smaller stations will not want to
undergo the engineering expense of this
readjustment.
Machines adjusted for high perform-

Switch off your
black & white radio
Install Microdyne's 1100 PCDR(5) tunable demodulator
and put " color" in your radio broadcasting picture.
We'll show you how to reduce your operating costs and how
to access nearly every SCPC satellite channel in use.
For more information and a
competitive price quote, call the
telecommunications pros with
40 years experience.

ance cart tape will produce an acceptable
recording on astandard tape cartridge,
but not the other way around.
High performance tape is more brilliant on playback. This is one of the reasons for its popularity. This nonlinearity, or brilliance, is considered aplus by
some in attracting younger listeners by
brightening up the sound of the station.
However, this tape "sheds" or leaves

behind its coating more easily than standard cart tape, and thus fouls tape heads
more quickly. Note that dirty tape heads
kill brilliance.
Keeping tape heads swabbed down is
an added staff chore and cuts astation's
efficiency.
As you can see, these technical problems present many concerns. You should
ask questions when you consider changing over.
Roger Underwood at Lauderdale Labs
(800-327-3793) confirmed my field
observations.

Dolby Develops 'SR'
San Francisco CA ... In early March,
Dolby Laboratories introduced Dolby
"spectral recording" ( SR), aprofessional
master recording process that the company has been developing for six years.
The new system can be used in any recording process, according to Dolby's
Kevin Dauphinee, including those used
in radio stations. "It can be used with any
analog recorder," he said.
The SR process, according to Dolby,
combine(s) the most important advantages of digital and analog recording."
The system employs a "new coding algorithm sensitive to variations in signal
spectrum as well as to level changes, in
contrast to noise reduction systems,
which respond primarily to level variations," Dolby said.
SR gives professional analog tape re-

corders auseful dynamic range equal or
greater to that of 16-bit digital recording
systems while, at the same time, suppressing modulation noise, the company
added.
Dolby will produce single channel
plug-in modules at its San Francisco
plant to fit existing and new Dolby
mainframes. First product deliveries
are expected this month, the company
said.
SR was first demonstrated at the
Audio Engineering Society ( AES) Convention, held in early March in Montreux, Switzerland. At press time, the
firm planned to show the system at the
April NAB Convention.
For more information, contact Kevin
Dauphinee or Bob Schein at 415-8631373.

nzeirinz
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than any other hybrid device.
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minimum amplification.
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New Telco Products Pleasing
by Mark Durenberger
Minneapolis MN ... This month we review some recently introduced telco products. While it may be aquick review
for you folks on top of the technology,
it may also include an idea or two for
the guy who needs to add anew dimension to his telecommunications facilities.

[
Engineering-

Views
At the top of my list are the new Gentner products from a young company
which has already acquired a solid
reputation. These include the VRC-1000
remote-control system, with brain by
John Leonard; the EFT- 1000, a dial-up
frequency extender with built-in decoder,
which finally makes it possible to use a
single telephone line for two-way transmission with send encoding; and the
Telemix IX, the third generation of that
telco trendsetter first introduced several
years ago.
Talk-show interfaces
Two more talk-show telephone systems have appeared in the past couple of
years. They include Steve Church's Telos
10 ( known for its super hybrid performance) and a new multiline system by
Symetrix.
If you intend to "roll your own" interface, you can choose from several new
or redesigned hybrids (2W/4W converters). While some passive or active "static"
(one-time-adjust) hybrids perform well
under most line conditions and are still
a "best buy," the trend is toward the
newer, more effective auto- nulling
hybrids.
The digital adaptive filter is at the
heart of this technology. Telos 10 is a
pioneer example.
The recently introduced Gentner
DPH-5 is a two-trunk active conferencing device which will combine adual
auto-nulling hybrid with its necessary
audio periphery. There are other products by such folks as well-established
Comrex, and products from several other
significant contributors.
It's a buyer's market. Look to RW's
Buyers Guide, which provides a complete review of these systems, in the 15
October issue.
Other neat telco stuff
From AT&T Consumer Products
comes atiny interference filter with mod
plug architecture designed to eliminate
RFI. This should be available at your local AT&T Phone Center. Insert it between the phone and the line.
R- Columbia Products offers aminiature tone/ pulser/ memory-dialer and
transmit-receive package— a complete
telephone which uses a headset/boom
mike, and can be cEpped to your belt.
It's difficult to find a good plug-in
Mark Durenberger is asenior RW columnist and director of Technical Development for Hubbard Broadcasting, Inc.
His phone number is 612-642-4257.

phone-ring relay which will sink AC gear
like flashing 300 W light bulbs. Wheelock, Inc. has one such; Isuspect you'll
see AT&T's version in more and more
of their stores. It's abox which plugs into awall outlet, has an AC outlet on the
side for alamp or somesuch and amod
jack which intercepts the phone line.
You should be aware that the telco industry is embracing anew type of mod
jack, with internal 66-type terminations!
Several versions are available. This is going to be a hot product.
The cellular scene
Cellular telephone sizes will be cut in
half this year by folks like Walker Mobile
Communications Division. You'll also
start to see the hip technologists/manufacturers offering four-wire interface systems for the cellular phone in use at those
stations doing alot of remotes.
Engineers are working to improve the
quality, and the cellular phone will enjoy increasing acceptance for highquality remote broadcasts.
Auto-answer
See what you can learn about CornDev's Voice Saver! It plays aprerecorded announcement ( great for talk
show/contest lines?) and is in atiny box
which is inserted in series with the
telephone handset.
Another device which is so inserted
obtains my award for "Most Innovative": American Phone Products is selling atiny telco-line-powered light which
lights whenever the phone's off the hook.
No more dial-groping in the dark!
Ya'll were asking recently about IC
manufacturers' telecommunications products catalogs. There are dozens.
The handiest may be TI's since several
of their products appear in blister-pack

form in electronics stores. The Texas Instruments "Telecom Circuits Selection
Guide" is available through your TI rep.
Another company that offers technology a bit more appropriate to a telephone design engineer is Mostek, and
they also publish an easily available data
book.
If you're interested in further conquering the "black box" mythology of telephones, Isuggest TI Learning Center's
"Understanding Telephone Electronics."
Look for pocket textbooks, such as the
Hayden issue called "Telephone Accessories You Can Build."
There are many other similar publications appearing in increasing variety in
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the book display at your favorite electronics store. You may be able to
scrounge free Telecom Products data
books from your IC distributors.
I'd like to see them make ...
Remember the old Popular Science
column in which readers presented ideas
for products to make their lives easier?
That feature was fun in the '50s, but
might be impossible today with our logarithmic technological expansion. Your
idea might be obsolete before it's
published!
Are you interested in the idea of a
"suggestions" column? Do you have an

idea for an electronic product? Do you
have aspecial application no one's been
able to fill? An urgent ( electronic) need?
We'd like to hear about it. Please take
the time to type a note with your hot
ideas or needs to "IWish They'd Build,"
c/o Radio World, PO Box 1214, Falls
Church VA 22041. The manufacturers
who read Radio World may pick up on
your idea and provide you with your
product!
Iwish they'd build!
I'll prime the pump: " IWish They'd
Build" ahands-free speakerphone which
has no switching action! The mike and
speaker are both on at all times. No more
upcutting conversations and asking for
repeats. Sidetone-reduction would be
performed by the telephone set's hybrid,
as in the Gentner Microtel.
This device would have abuilt-in mike
and speaker and only one user adjustment ( speaker volume). It would also
have acall-recording output. Its primary
application would be in the mass market
i.e., the small office.
It would also work as ahigh-quality
mini-telephone interface for the talk studio, offering one or two lines, no equipment budget and comfort for guests who
don't like headphones.
It would be inserted in the line between
handset and phone, and would function
as a self- powered, limited- volume
speakerphone with no ducking. When it
isn't used as atwo-way system, it could
function as aone-way telephone receive
amplifier only, for those cases when one
person in the room does the talking, but
the entire room must hear the caller.
"I Wish They'd Build" it. I'd buy the
first 20! What do you think? Good idea?
Can you say "Good Idea?" Please share
one with us!

With Sentinel 16 Remote Control,
There's No Cause For Alarms!
As an intelligent remote control system, the
Sentinel 16 can be programmed to react to changes
in the operating environment. It will attempt to
solve problems before they require operator
intervention. When critical parameters go outside
your pre- determined limits, Sentinel 16 doesn't
just sound an alarm. It automatically makes the
required adjustments! What's more, the Sentinel 16
packs more features in nine inches of rack space
than its competitors.
• Easy to use, easy to set up
• Can be expanded into acomplete ATS
system
• Compatible with Harris and other transmitter manufacturers
Like to relax alittle? Contact Harris Corporation,
Studio Division, P.O. Box 4290, Quincy, Illinois
62305. 217/222-8200.
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External Antenna
for AM Easy Project
by Ronald F. Balonis
Wilkes Barre PA . . . It is an engineering
fact of life that both AM and FM radio
signals suffer reception problems in parts
of their coverage areas.
Some of the causes of poor reception
are unique to the band or its modulation
scheme, such as multipath distortion on
FM and receiver susceptibility to manmade and atmospheric noise on AM.
In recent years, however, arelatively
new, manmade problem causing reception difficulties for both AM and FM has
become more and more prevalent. This
new obstacle to reception is caused by
modern construction techniques and
materials being used to construct today's
buildings and houses.
These techniques largely consist of the
use of metallic studs and metallic paneling, along with reinforced concrete slab
walls, roofs and ceilings. Together, these
Ron Balonis is CE of WILK, WilkesBarre, PA and afrequent contributor to
RW. He can be reached at 717824 4666.
RW reminds its readers that this device
has not been tested by RW and due caution should be utilized, with contact with
the author when necessary if you intend
to build the device yourself.

materials combine to make many anew
building relatively impervious to radio
waves.
External antenna essential
These modern construction techniques
mean that, for good inside radio reception, some sort of outside antenna is
necessary.
For FM, that's no problem, since there
are many external antenna systems
available.
For AM, however, there are very
few such systems available, partly
because of band characteristics and partly because most of today's AM radio
designs lack provisions for an external
AM antenna.
For AM, then, you've got to make
your own antenna system if you want
good reception inside amodern building.
It was for this reason that Ibuilt an
external high-tech AM antenna.
The original design was for aremote
antenna for field strength measurements,
taken from the " Engineer's Notebook"
section of the 6 February 1975 issue of
Electronics. Figure 1shows the modified
version for use as an external AM
antenna.
Basically, the external high-tech AM
antenna is aFET input ( near unity gain)

Figure 1. High-Tech AM Antenna
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buffer amplifier that transforms the infinite impedance of the 6-8' antenna to a
low impedance of about 50 ohms.
Antenna materials
The antenna consists of aCB whip antenna mounted on the cover of aweatherproof AC junction box. The impedance
transforming amplifier circuit, wired on
asmall printed circuit board, is mounted
on the cover for ashort connection to the
antenna.
To complete the antenna, the junction
box mounts on apiece of sheet metal (3-4
sq. ft.) that serves as the antenna's
ground plane and support.
Power to the amplifier is fed on the
coax, and runs to asmall mini-box where
the DC power is applied and the receiver
connections are made to it.
The high impedance output is for a
radio with ahigh impedance antenna requirement, such as acar radio. To connect to a radio with a ferrite loop antenna, wind alink consisting of acouple of turns around the ferrite loop and
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connect it to alow impedance output.
Though the external high-tech AM antenna gives reception where before there
was none, or very little, it does so only
at some cost.
The signal level it gives will be slightly less (
3-6 dB) than the actual field at
the antenna's location.
Being a vertical antenna, it is also
prone to manmade noise.
In strong signal areas, weak IM products can be heard on aradio connected
to it.
But because it's fed with coax, none of
these factors is too serious. The antenna's location can be changed; it is only
limited by the length of coax.
Editor's note: Due to the fact that
WILK's studio location is"noisy," Ron
hooked up his antenna to aradio so that
the news department could effectively
monitor area AM stations. He pointed
out that the antenna would be agreat
AM radio sales tool for stores that can't
effectively demonstrate AM radio.

HONEST COMPETITION
FAIRCHILD DIGITAL AUDIO SATELLITE RECEIVER
When shopping for your satellite receiver for ABC,
CBS, CNN, MBS, NBC, U.S. and Westwood,
CONSIDER THE COMPETITION!
HERE ARE THE FACTS:
• 21/
2 years tried and proven!
• More features!
• Lower priced ( always was)!

$5795*

CALL FOR COMPLETE
HONEST FACTS
*$5795 includes receiver + 1stereo program module. Applicable state
taxes and shipping not included. Complete lease plans available.

CONTACT
JEFF
NORDSTROM

OR

CARL
RAASCH

PLEASE CALL
(317) 962-8596

15
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ALLIED

Satellite Equipment
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KilS 'Cop ter Poses Challenge
by Jeremy Burnham
Part 1
Los Angeles CA . . . It all started with a
naked lady.
One morning during Rick Dees' morning drive time show, a yellow Hughes
model 300B helicopter appeared and
hovered just outside the control room,
19 floors up. The female passenger proceeded to disrobe and wiggle for the benefit of those lucky enough to be near the
window.
To make along story short, the incident got the intended attention of management and, after some negotiations,
KIIS-AM/FM agreed to receive traffic reports from "Commander" Chuck Street
in "Yellow Thunder."
The next step was up to the Engineering Department. A two-way radio had
to be acquired and installed in the aircraft and studio. After several manufacturers came by and presented their
wares, we chose Sideband Technology's
Amplitude Compandered Sideband
(ACSB) system.
One of the main selling points of this
system was that we could get alicense
to use one of the new ACSB channels
and have it all to ourselves. Several new
channels designated for ACSB operation
may be dropped in between many of the
existing FM two-way channels.
In the Los Angeles area, all the standard FM channels are licensed to at least
one other party, and finding another station holding alicense and willing to share
the channel for six hours every day durng drive time would not have been easy.
Installation
We assumed that installing the system
would be simple; after all, the engineering staff consisted of five ham radio operators who were familiar with simplex
operations on the VHF bands.
The fact that the ACSB system was
compandered audio single sideband with
apilot tone at 3,100 Hz did not bother
anyone.
The radio was set into place in the
cockpit of the helicopter, a150-170 MHz
antenna was mounted on the tail and the
12 VDC power was hooked up.
Other necessary wiring included: the
connection of the transceiver input to the
helicopter intercom circuit; connection of
the speaker output to the headphone circuit; the mounting of acarrier key switch
on the cyclic control stick; and acarrierpresent light driven by asquelch circuit
to alert the pilot when being called.
The aircraft already had aheadphone
monitor switch panel to select the aircraft
radio, aconventional car radio, aBearcat scanner and the new two-way.
Back at the studio, we made a
161.6875 MHz"J" antenna from 3
/ "solid
4
electrical conduit, which we then tuned
and installed on the roof of our 22-story
building.
RG-8 coax was run down to the small
Jeremy Burnham is special projects
engineer at KIIS-AM/FM, Los Angeles.
His phone number is 213-466-8381.

room where the station's base transceiver
was located. The studios were wired to
the transceiver for the easiest possible operation by the air talent.
Idesigned and built an interface to
connect the lines coming from the studios
to the ACSB unit. The transceiver had
no provision for acustomer remote control or audio interface, so afew circuit
modifications were necessary.
Soon after the FCC license arrived for
the radio, the system was tested on the
air. What a disappointment!
The audio quality was bad enough,
but the strange echoic feedback, whine,
popping and general "grunge"—combined with the incredible roar of the helicopter engine— made our radio link unusable. It became obvious that there were
many unrelated problems to solve to
make the radio work.
Noise-cancelling gear
The first and most obvious component
needing change was the pilot's microphone. The din created by the engine is
literally at the threshold of pain.
The only way the pilot and passenger
can communicate is through the use of
an intercom consisting of big, padded
headphones and noise-cancelling microphones. The original intercom microphone was not of broadcast quality.
Since there are several airborne traffic reporters in the greater Los Angeles
area, we had local people to ask about
available equipment. Everyone we talked to was helpful and wished us the best
of luck ( the traffic reporters all know
each other and freely exchange
information).
Unfortunately, none of the microphones they loaned us were any better
than the ones we already had. The other
reporters get by because they either use
fixed-wing aircraft or larger helicopters
with enclosed cockpits.
We finally found the solution within
our own company. KUSA/KSD, St.
Louis used aRacal "Slimgard" noise cancelling headset for their traffic reporters.
We ordered one and were amazed at
how well it performed.
This solved the problem of getting
good audio from the pilot above the
engine noise, but now the electrical noise
problems became more glaring.
The whine from the alternator was at
an unacceptably high level; filtering the
power on the aircraft did not eliminate
it. For awhile we switched the alternator

off while doing traffic reports ( this merely charges the battery for starting and
running accessories; the engine ignition
is powered by aseparate magneto).
We solved the problem by replacing
the alternator with one which puts out
cleaner DC, and which incorporates a
super filter like the one used in the local
police department helicopter.
RFaudio loop
We thought the final quality flaw to
overcome was the elimination of the
feedback, popping and general distortion
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heard on the signal while transmitting.
However, the diagnosis was far more
easy than the cure.
RF from our two-way radio output
was getting into everything, including the
chopper's aircraft band transceiver. Since
that unit incorporates the intercom circuit which we were using to feed the input of our two-way transceiver, it
created anot-so-nice RF audio loop.
All the leads to our transceiver, both
audio and power, were shortened as
much as possible, but that did not help
much. We next tried moving the antenna to different points on the helicopter,
which made little or no difference.
The final solution to breaking the feedback loop was to place a call to Television Equipment Associates and purchasing asecond Racal microphone for
the pilot's headset, which would then be
used exclusively for and connected only
to our transceiver.
ACSB system abandoned
Things were looking pretty good at
this point. The entire system was working as it was supposed to work. It was
working so well that we began to feel
restricted by the inherent poor audio frequency response of the ACSB radio.
An equalizer at the studio end did not
help because, due to the pilot tone, there
is no audio to equalize above 3 kHz.

The only way to improve the quality
of the sound was to abandon the ACSB
system and go to a conventional FM
system.
Another frequency search found a
channel in the 450 MHz band which is
used by alocal television station. Some
polite coordination revealed that they use
it around noon and in the evening for
news cuing, while KIIS only needed it for
drive time.
Rumor has it that the US Forest Service tested UHF radios by placing several
brands on ashake table. The last one to
stop working was the Aerotron/Mega.
KIIS bought one, installed it in the helicopter, and changed the tail antenna to
aMaxRad 450 MHz half-wave. Nothing
else in the chopper was changed.
Studio configuration
At the studio, we pressed an old Marti RPU system into service, put aHustler
G6-440 450 MHz colinear antenna on the
roof of the building, and slipped acouple of tuned cavities on the bottom end
of the coax.
The same studio interface worked with
the Marti. We kept the equalizer and
added aUREI LA-4limiter into the audio
chain. Low-end audio response still left
much to be desired.
Since we knew the Marti had good
low-end characteristics, we pondered the
schematic of the Aerotron radio and decided to make achange in the internal
audio filter circuit. Changing the input
capacitor from 0.0047 i.LF to 0.1 Fmade
all the difference we desired.
RPU replaced
Now the entire system worked as well
as could be expected. The only weak link
in the chain was the old RPU base, which
needed frequent attention.
The last piece of equipment purchased for this project was an ICOM 435
transceiver to replace the RPU. This
transceiver is essentially the same as the
one sold as ham gear, except that it is
programmed for the commercial 450
MHz band. It is small, inexpensive ( approx. $600), is FCC type approved for
commercial use and sounds great.
We eliminated the RF cavities, the
equalizer and the LA-4limiter from the
chain.
The system was finished!
In part two, Iwill discuss the interconnect systems used at the studio, redundancy and day-to-day operations.

VU1 CXX) .ÁiticittUiteta
AUDIO MONITOR, -LINE SWITCHER and LED METER
AUDIO
TECHNOLOGIES
INCORPORATED

• SCANS 8 BAL INPUTS •
• 5 RANGE LED METER •
• VU. AVG & PPM RESPONSE •
CALL FOR FREE DETAILED
328 MAPLE AVE.

NORMALIZED LINE OUT
6W MONITOR AMP.
REMOTE SCAN 8( STEREO
BROCHURE TODAY!

HORSHAM, PA. 19044 ( 215) 443-0330
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FDM Used in FM SCA
by Ed Montgomery
Lesson 5
Annandale VA . . . Frequency modulation ( FM) is a method of transmission
that results in distributing power
throughout an assigned channel width.
As mentioned in previous lessons, the
loudness level of the modulating signal
determines how far the sideband energy
will be distributed from the center frequency, or carrier.
When Major Edwin Armstrong developed broadcast FM, he created abroadband modulation system to accommodate the high-fidelity frequency response
and signal-to-noise ratio necessary to accurately reproduce sound.
The channel width for the FM broadcast station is 200 kHz wide. A station
using 100% modulation is allotted afrequency deviation of 150 kHz, or ± 75
kHz off the center frequency ( see Figure
1). The extra 50 kHz were designated as
guard bands to protect adjacent stations
from instances of overmodulation due to
overall loudness of the audio, and from
instances when the signal is louder than
expected.
FM subcarriers
The broadband transmission of FM
permitted the use of subchannel transmission. This latter transmission method,
known as frequency division multiplexing ( FDM), allows subcarriers to be incorporated into the total transmission,
and then extracted using a special
receiver.
Ed Montgomery is a professor of
Broadcast Engineering Technology at
Northern Virginia Community College.
He can be reached at 703-323-3248.

Subcarrier transmission is not limited
to FM, however. It is also used in AM
and color television transmission. Subcarrier transmission must not interfere
with the baseband signal ( the primary
signal generated) and may not add extra
bandwidth to the broadcast channel.
This limitation prohibits subcarrier
transmission on AM broadcasting stations. Since most subcarriers are superaudible, their transmission on AM would
broaden the AM channel's bandwidth
beyond levels acceptable for limiting adjacent channel interference.
A form of AM subcarrier transmission, which involves phase-modulating
the carrier while transmitting conventional sidebands, is relatively new and
employs technology not available to
broadcasters until very recently.
Subcarrier reception
FM subcarrier reception uses two receivers to access the subchannel information. The first receiver is a conventional FM receiver. Within it is another
receiver tuned to the subcarrier frequency ( see Figure 2).
The subcarrier receiver is connected to
the baseband output of the FM receiver.
It is tuned to the superaudible signal of
the subcarrier.
A frequently used subcarrier channel
is 67 kHz. This signal is frequency modulated within limits prescribed by the
FCC. The subcarrier receiver detects this
information and discards the main channel signal.
Figure 3illustrates the distribution of
sideband energy for such asubcarrier. It
is necessary to reduce the amount of energy in the subcarrier transmission to a
level that will reduce the sideband energy
beyond the ± 75 kHz broadcast channel
deviation to an insignificant level. Usual-

Simply the Best.
The PA- 1was the first high fidelity phono
pre- amp. And it's still the best!
Uniform high-speed circuitry
and input overload
protection
ensure flawless
tracking of
the fastest
music peaks.
Solid circuit
design yields
incredibly low
noise and distortion performance
specifications.
Input and output
RF suppression
allows the PA- 1to
perform in RF
environments where
no other pre-amp will work.

Figure 1. Power distribution within an FM broadcast channel when a5kHz signal is applied
to the modulating oscillator. Sidebands are distributed 5 kHz apart above and below the
center frequency. Modulating signals of other frequencies will produce sidebands spaced
in accordance with the specific frequency.
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Figure 3. Sideband distribution when asubcarrier of 67 kHz is applied. Modulation of the
main channel is limited to 10% to reduce the energy in the sidebands beyond ± 75 kHz to
an insignificant noninterfering level.
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ly the subcarrier power level is equal to
10% of the total modulation, with 90%
permitted for the main channel.
A station can transmit on more than
one subcarrier, but each time asubcarrier is added the main channel modulation must be reduced to accommodate

Try the pre-amp that sets the standards—
the PA- 1from Radio Systems.
Specifications:
IM and THD: . 01% @ +18dBm
Frequency response: ±. 25dB RIAA
Channel separation: 90dB
Signal to noise:
92dB ( 12mv @
1kHz-A
weighted)
Contact
your
favorite
dealer
or

call...

Raoul sYSTEMS INC.

5113 W. Chester Pike, Edgemont, PA 19028 • 215/355-4700
Call 800/523-2133 ( in PA call 800/423-2133)
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the additional subchannel information.
FM broadcasting with subcarriers—
also referred to as SCAs ( derived from
the FCCs " Subsidiary Communication
Authorization")— was once the province
of background music heard in elevators,
malls and restaurants. Today, SCA
transmissions include data and visual information, along with telephone paging.
SCA transmission once was the main
factor in keeping FM broadcasters solvent. There was atime when AM station
owners would simulcast their AM programming on FM, and used FM SCA
transmission as the sole purpose and
source of revenue for the FM operation.
The SCA signal
The SCA signal is transmitted at a
very low level.
SCA receivers work best in afixed location with an external antenna aimed
directly at the strongest signal the receiver can get. Multipath reflections from
nearby moving objects tend to degrade
signal reception.
Mobile SCA receivers often have lessthan-desirable reception characteristics
due to multipath problems.
Frequency division multiplexing is used in numerous communications systems. Communication satellites employ
FDM in distributing video and audio
information.
The communications satellite contains
abroadband FM transmitter, with each
transponder channel being asubcarrier.
It is common practice to place asubcarrier within asubcarrier on these satellites.
Often an audio signal will be "piggybacked" onto an existing video channel.
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Avoid FM Downtime
by Ken Blake

Device installed at KJAX to automatically put auxiliary FM transmitter on air when main FM
transmitter fails and to turn off aux xmtr when main xmtr returns to the air.
Figure 1. STUDIO UNIT

acumen. The panic escalates when the
auxiliary transmitter is at adifferent location f-om the main, and there are separate remote controls to assimilate.
If the operator should happen to be
airing an AM newscast, the FM could be
silent for many minutes.
Such frustrating delays in the restoration of transmission necessitated the formulation of a plan to accomplish this
function by automatic means, requiring
no extra toll circuits nor modification of
the remote controls.

Stockton CA ... Broadcast station
owners have come to the realization that
auxiliary transmitters are very valuable
properties since the ratings game increasingly emphasizes the necessity of uninterrupted programming.
Many auxiliaries are former mains
which were left in place when new facilities were installed elsewhere.
It is for this reason that KJAX's main
and auxiliary FM transmitters are separated by several miles. If the AM jock is
required to also tend the automated FM
equipment, and the FM transmitter unexpectedly leaves the air, he ( or she) is
honored with the unwelcome opportunity to demonstrate a lack of electronic

Figure 2. TRANSMITTER UNIT
A
1.1.H.Ar C0.10. / b. PARAttil.

The plan
Briefly, the plan is this. During normal operation ( main transmitter on the
air), the program feed to the auxiliary is
muted. If the main fails, program is then
routed to the auxiliary, which is in standby mode with the filaments on.
The portion of our device which is located at the transmitter site senses the
presence of audio and applies plate voltage to the auxiliary, after which it is immediately on the air.
When the main is back in service, the
audio line to the auxiliary is again muted;

Ken Blake is CE of KIOY-AM and
KIAX-FM, Stockton, CA. He can be
reached at 209-948-5569 or 209-944-5529.
RW reminds its readers that this circuit
has not been tested by RW and due caution should be utilized, with contact to
the author when necessary, if you intend
on building this circuit yourself.
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after an adjustable delay, plate voltage
is removed from the auxiliary, and it is
again on standby.
The practicality of using the program
line for control becomes obvious since,
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You find that your competition is starting to
play rough. Then you need to fight back . . .
get ' rougher' .. be smarter . .. WIN the
game!
Radio stations play much the same way:
Perhaps your station and the competition both
run bare Optimod's.' Then all of asudden one
morning you tune to the other guy' and he's
rushing, tackling, and running away with the
hot spot on the FM dial! You retaliate ...
twisting and cranking on every conceivable
knob on your Optimod, but to no avail, the competition just stopped playing lag' . . . and now
YOU'RE IT!
Fighting back and WINNING is easy . . . if
you have the tools to do the job. Enter TEXAR
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ORBAN ASSOCIATES INC., San Francisco, California.
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and the digitally controlled AUDIO PRISM'
processing system. There's no better way to
SUPERCHARGE your Optimod! In fact, TEXAR wrote the book on touchdown passing Optimods to the goal line. Over 500 PRISMS
around the world prove that! From the smallest
market in the country to the biggest, boldest
radio market in the free world .. . New York
City. ( By the way, TEXAR PRISMS are the
choice of the top 3 New York FM's"'), TEXAR leads the way to increased ratings and better signal penetration in every market we're in.
Sound a little like we'-e bragging . . . blowing our own horn so to speak? Darn right!
We've worked real hard to make an unbeatable
line of Audio Processing equipment for AM and

TEXRP

• Optimod 8000 and Optimod 8100 are registered trademarks of
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if this line were out of service, it would
be futile to put asilent transmitter on the
air.
An FM modulation monitor, when lo(continued on page 16)

PLAYING 'TAG' FOOTBALL IS FINE,
EXCEPT WHEN...

44

15

FM and the results speak LOUD and PROUD
for our efforts.
It started years ago, when we sat back and
watched the competition and saw state-of-theart slowing to acrawl. TEXAR huddled and the
play was called .. DIGITAL CONTROL was
pioneered and implemented in the TEXAR
AUDIO PRISM. The results, simply stated,
we're AMAZING. Since that time more and
more radio stations are effectively playing
against the competition and WINNING!
So, you have but two choices: Wait till someone yells 'TAG, you're it!' and then get
serious . . or do the yelling yourself!
Call TEXAR today, ask for Barry Honel or
Glen Clark. We'll take the ball from there!

616 Beatty Road, Monroeville, PA 15146-1502
(412) 856-4276
(412) 85-MICRO

Mon- Sun. 6A- 12A4. (Used with permission.)
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Avoid FM Downtime
(continued from page 15)
cated at the studio, is driven by an RF
amplifier.
An audio-dependent relay intended to
actuate an "off-air" alarm does not properly function when the transmitter leaves
the air, because the resulting "no-signal"
noise holds the relay on. A phase-locked
loop is insensitive to random noise, as it
will lock on only an external tone which
matches its internal oscillator frequency,
so the presence ( or non-presence) of the

stereo pilot provides aconvenient key to
the operation of this automatic device.
The pilot tone is derived from the stereo modulation monitor, although astereo receiver could be used as well. If not
transmitting stereo and instead employing SCA generators, one could utilize
any one of these frequencies in the same
manner.
Our auxiliary FM transmitter is not
stereo equipped but, if yours is stereo,
the unused contacts of Relay #2could be

employed to mute the 19 kHz from the
monitor, while the auxiliary could substitute for the main on the air.
When the main is back in service, the
auxiliary can be shut down manually.
The studio unit
The 19 kHz signal from the monitor
is amplified by the 386, with the level being set with the input control to avalue
which properly drives the 567 PLL (see
Figure 1).
If your frequency counter likes more
gain than the monitor provides, the output of the 386 serves as a convenient
point at which to measure the amplified
- —

Introducing
the all-new
35 kW FM transmitter
by Harris.
Much more than
just new paint.

You want long-term reliability, maximum operating efficiency
and superior audio performance in your high power FM transmitter.
With the all-new Harris FM-35K, you get it...and more!
Representing the latest in FM
broadcast technology, the FM-35K
uses ahighly advanced single tetrode
tube design to give you unbeaten 80
percent PA efficiency over a broad
power range of 14 through 35 kilowatts.
This translates into longer tube life and
AC power cost savings of thousands of
dollars over the life of the transmitter!
Because the FM-35K provides output
power from 10 through 35 kilowatts,
you're free to select tower height,
antenna power gain and power levels
that best meet your coverage goals—
using a single transmitter.
Peace-of-mind is important, and
you get it with the FM-35K. The

automatic VSWR foldback circuit gives
you confidence of continued safe
operation under heavy antenna icing
conditions, and the built-in Flex-Patch
feature can bypass the RF preamplifier,
IPA, or even the final PA for continued
on-air operation in an emergency.
You won't find a high power FM
transmitter that's easier to operate,
maintain or service. Harris' exclusive
Color-Stat Signal Flow Diagram alerts
you to operating problems at aglance.
When detailed operating information is
required, Harris' Status-Plus AlphaNumeric Display gives you precise
operating values—including the actual
date and time an overload occurred!

Backed by asolid 63 year tradition
of quality radio products and aservice department with a proven
record of exceptional assistance day
or night, the FM-35K is the logical
choice for high power FM broadcast
operators who want more than new
paint on their next transmitter.
For more information, contact Harris
Corporation, Broadcast Group, P. 0.
Box 4290, Quincy, IL 62305, or call
1-800-4-HARRIS, extension 3001.

FOR YOUR INFORMATION,
OUR NAME IS

HARRIS
t-uumugue
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pilot frequency. The 5K ohm trimmer
sets the center frequency of the PLL to
19 kHz.
When this frequency is initially presented at Pin 3of the PLL, its Pin 8goes
low and the 4N33 optocoupler then conducts. This produces a brief negative
pulse at Pin 8 of the 556 Dual Timer,
resulting in a positive pulse at its Pin
9and 3of the 4049 Inverting Buffer.
Pin 2of the 4049 and Pins 1and 2of
the 75451 Dual Peripheral and Driver are
pulled low, turning Relay #1to ON. This
breaks the program feed to the auxiliary
FM transmitter audio line as the relay latches in its ON position.
The reciprocal mechanical coupling of
the dual relay's armatures causes Relay
#2 to simultaneously assume its OFF
position.
The green LED now indicates that the
main transmitter is ON and that the pilot
is being transmitted and received. After
having been pulsed into the proper position, the relays remain at rest with no
voltage present on either coil.
If the main FM transmitter should
drop off the air, the pilot frequency is
then not present at Pin 3of the 567, so
its Pin 8 goes high. The 4N33 is now
turned OFF, allowing its Pin 5and Pin
7of the 4049 to also go high.
The resultant low on Pin 6of the 4049
produces abrief negative pulse on Pin 6
of the 556 Timer, and apositive pulse at
its Pin 5, as well as Pin 11 of the 4049,
driving its Pin 12 and Pins 6and 7of the
75451 low. This pulls in Relay #2,
mechanically reversing the armature of
Relay #1.
Programming is now on the line to the
auxiliary transmitter, and the red LED
serves as avisual indication that the main
FM transmitter is off the air.
The incoming audio causes the transmitter unit to immediately put the auxiliary on the air, as it has been in astandby mode with filaments on.
The transmitter unit
The transmitter unit's input terminals
are connected in parallel with the auxiliary transmitter's audio input ( see Figure
2).
The gain of the 741-X is tailored by
means of afeedback resistor ( or adjustable control) to ultimately provide sufficient gain to compensate for the input
bridging loss.
An adequate amount of DC must be
developed at Pin 2of 741-Y to provide
the threshold control with sufficient
range to maintain the needed negative
voltage at Pin 6to allow the transmitter
to remain ON during low-level audio
passages.
RF bypassing is of prime importance.
Unfortunately, rectified RF could maintain apositive potential at Point A ( Pin
6of 741-Z), which would prohibit turning off the transmitter.
This explains the presence of the
"Brute-Force Filter" ( 4.7 mF NP capacitor) across the secondary of the input
transformer. In this device, super audio
response isn't afactor, as the desired result is the development of the DC voltages required for its proper operation.
The delay adjustment at 741-Z is set
to be of slightly longer duration than the
silence sense delay in the program automation, thus avoiding the cycling of the
(continued on page 24)

May 1, 1986

Radio World

17

Save Time, Money in Readings
Editor's note: The following article is
the second of two parts on saving time
and money while conducting field intensity measurements.

by Bob Jones
Part II
La Grange IL . .. The FCC rules dictate
the " ideal" intervals for taking field
measurements; i.e., 1/10th mile intervals
between the site and a point 2 miles
away, then in 1
/ mile intervals from 2
2
to 6miles away, then in 1to 2mile intervals beyond that.
This is the ideal— not the minimum or
maximum— number of points to be
taken. In fact, this is not even the norm.
To save time you must take readings only at points that can easily and quickly
be reached. Don't be adummy and take
readings where you have to park the car,
hike through fences, and/or get on and
off express highways.
Logic says take only those points you
can drive right up to, like those where
there is agate providing access into an
open field, etc.
In many cases, those close- in 1/10th
mile points have to be obtained on foot.
Don't. Find somebody else who needs
training and have him do the walking.
You should prepare your maps in advance and draw on each the radial bearing you intend to measure. Scale each
radial bearing off in miles, preferably in
pencil, because you will have to erase
these hash marks later.
Bob Jones is president of Robert A.
Jones Consulting Engineers. Call him at
312-352-2275.

You need not mark the intervals stated
in Section 73.186 if you are cognizant of
them. For example, you know the intervals for the first 2miles are 1/10th mile.
Take all cross streets or accessible points
you can reach by car, then fill in later
with the trainee.
Likewise, between 2and 6miles, you
need not pencil in the 1
/ mile distance,
2
but you could. Ifind it quicker to just
know that over this 2 to 6mile span I
need to take about two readings each
mile.
What Ido next, after laying out my
radial bearings, is to study the maps, and
look to see where each radial bearing
crosses any convenient road or highway.
It is good to study roads that parallel a
given radial bearing so you can plan out
in advance the probable route you will
follow.
Ifind that laying out your route in advance is one of the biggest time savers
when it comes to taking field measurements. Ithen mark, in pencil, asmall circle at each point that Ithink Iwill be able
to use as ameasuring location, keeping
in mind the FCC intervals and logical
accessibility.
Obviously, Iomit apoint that falls on
an interstate highway whose nearest entrance is 10 miles away.
Similarly, it makes no sense to drive
amile down adead-end road and then
back out again just to obtain one more
point, when over that FCC defined span
you already have more than the minimum number of locations.
Idon't pretend you should always ignore dead-end roads and streets, but be
sure to select in advance a sufficient
number of points. If you do, then when
you travel along the given radial bearing, you can adjust the number of points
depending upon what you encounter in

the field.
Route selection is critical to being efficient. Take advantage of natural barriers. If alake blocks your path along a
given radial, and also blocks the next adjacent radial bearing, be efficient— take
all the measurement points on each radial
bearing before you drive around to the
far side of the lake.
Likewise, if your path is blocked by
a river and there is not a convenient
bridge, obtain all the readings on one
side of the natural barrier before proceeding to the other side.
When you can, it is usually best to
continue along one radial bearing until
you complete it, then travel cross country to the end of the next radial and follow it back to the site.
Your vehicle does make adifference.
Avoid vehicles that you have to climb
up or down to get out of. These types
waste time and are physically tiring.
It is important to use avehicle that is
comfortable over all types of roads, and
that has climate control for your comfort. There is nothing worse than taking
measurements in 99° Fweather in anonair-conditioned car.
If, on agiven day, you plan to drive
fire lanes on the upper peninsula of
Michigan, you should switch to afourwheel drive vehicle, even if it is not air
conditioned.

Iprefer a two-door car, since they
have wider doors and are easier to get.
in and out of.
The meter must be carried in such a
way that it is protected from damage.
Don't throw it in the trunk with the spare
tire, etc. Since the meter should be carried in such away that it can be easily
removed and redeposited each time you
take ameasurement, carrying the meter
in the trunk obviously takes too long.
Carrying the meter in the rear seat or
in the tail gate of astation wagon takes
longer than if you carry it behind the
front seat.
It is not safe to carry the meter on the
seat. If you should have to make asudden stop, the meter is on the floor with
another dent in it. It's best to carry the
meter where it's safe and protected, and
where it requires aminimum of time to
remove and redeposit.
The best operating position at which
to hold the meter is at eye level. This
allows for the most accurate reading of
the dials and the needle on the meter.
Setting the meter on the ground makes
it more difficult to read and takes more
time and energy to pick up and put
down. Irecommend holding the meter
in one hand at shoulder height. The other
hand is then free to tune, test and to
operate the instrument.
(continued on page 19)

Introducing Gentnees
TC-100
The most versatile telephone coupler you can buy.

MONEY IS NO
OBJECT
Gentner's NEW TC-100 is much more than an ordinary telephone
coupler. It offers standard coupler features such as auto-answer/autodisconnect and latching or momentary tape starts... but it doesn't stop
there. The TC-100 can be used for on- air calls... IFB to remote sites...
in alocal intercom system ( using standard phones)... even for remote
control ( with the optional Touch Tone® board installed).
That may be true for some people, but most of us still look for the
best value for our money.
In audio cartridge units, that means Tapecaster — durable, dependable, affordable.

The price? Only $349.00.
Optional Touch Tone® board with dial- tone and ' busy' detection,
$100.00.
The TC-100 is available now through your broadcast distributor.

GENTNER

Tapecaster. You can spend more on your equipment, but you can't
get abetter buy.

ENGINEERING COMPANY, INC.

Tapecaster Hot Line
To order, call toll-free
1-800-638-0977

,d^b.

T

R

3798 Watman Avenue
Memphis, Tenn. 38118

For service or technical information, call 901-794-6937
Circle Reader Service 3 on Page 24

The Clear
Choice.

540 West 3560 South
Salt Lake City, Utah 84115
(801) 268-1117
EasyLink 62852790
Telex II 910-380-6909 GENTNER UD
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"I wouldrit part
with my BBE
for 10,000"
Larry Allen, Chief Engineer, WKSI Radio.

).

In the high-powered world of Top 40
radio, the rewards go to those who have
that competitive edge. Anyone can play
the hits The trick is to make them sound
better at your particular frequency than
they do anywhere else on the dial.That's
why pioneering broadcast engineers
like Larry Allen of WKSI in North
Carolina rely on the BBE" 202R

tion alters the natural relationships
among fundamental frequencies, their
leading harmonics and between the
leading harmonics themselves.
The result? Muddiness, poor
imaging and pinched, colorized
sound that lacks the presence
and punch of the real thing.
Applied to asignal just prior
to transmission, the
TYPICAL NARISONIC STRUCTURE
TYPICAL HASTIONIC STRUCTURE
202R puts the sparkle
STARTING TRANSŒNT
STARTING TRANSMIT
back into broadcast
P
sound. We like to think
of it as the " unprocessor" Rather than artificially altering the original
source, BBE restores the natural harmonic balances that
nmolhsecOnCIS
Time e
were present in the live performance. How? First it divides the audio spectrum into
"Everything WKSI plays on the air is
three bandwidths.Then it applies phase
processed through BBE. The results
correction across the full spectrum and
are nothing short of remarkable. I
dynamic high frequency amplitude
have tried to duplicate these results
compensation as required. BBE's
with other major-brand processors and
continual sampling of the mid/high
sound enhancers, but they don't even
frequency relationship allows this
come close to achieving the same level
correction to take place automatically.
of clarity and high-end response."
Convenient front-panel controls let you
Whether your format is all- metal or allboost low frequencies and regulate the
Mozart, the BBE 202R can dramatically
amount of high frequency amplitude
improve the quality of your broadcasts
correction to suit your needs.
by correcting phase and amplitude
The BBE 202R is easy to install with
distortion problems.This type of distoreither standard XLR or " connections,

balanced or unbalanced. And because
BBE is not an encode/decode process,
there's no need for special playback
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equipment. Anyone with an AM or FM
receiver can hear the amazing difference BBE makes. On-the-air tests have
proven BBE's compatibility with the type
of compression and limiting equipment
normally used in broadcast. And by
curbing phase and amplitude distortion,
the BBE 202R increases the apparent
loudness of your signal. Your broadcast
comes through strong, clean and clear
Even though industry leaders like
Larry Allen wouldn't part with BBE for
$10,000, you can get your BBE 202R
for alot less. To find out how, contact
your professional sound dealer or call
us toll-free at 1-800-233-8346. ( In CA
call 1-800-558-3963.) Or write BarcusBerry Electronics, 5500 Bolsa Ave.,
Ste. 245, Huntington Beach, CA 92649.

All the sound yo
Eu
i've never he i
arc,..
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Save Time, Money in Readings
(continued from page 17)
Aside from FCC-required data discussed above, there are other things are
helpful to log on the data sheet.
If part of the readings were taken by
somebody other than yourself, that
should be noted.
Ifind it useful to record the general
weather conditions, one reason being
that the FCC often requires that directional and nondirectional readings be
taken under similar environmental
conditions.
It is good practice to write down the
model and serial number of the instrument you used. If later you discover a
particular meter was reading incorrectly, due to faulty calibiation, you will be
able to determine just which reading
points have to be rechecked.
Does each and every point have to be
measured precisely at the spot on the
map where the radial crosses a given
road? No.
Under certain circumstances, you can
deviate from the precise point. Irecommend that you try to hit each point on
the head, but sometimes, where the road
does not show on amap, or where things
are not as depicted, you cannot be positive you are " on the radial bearing." In
those situations, do the best you can.
The most critical measurement locations ( critical, that is, to staying on the
true bearing), are those taken for direc-

tional antenna readings. However, with
nondirectional radial bearings it is not
necessary to be precisely "on the radial
bearing." Sometimes it is good practice
to drive afew feet further down the road
if you would be less inhibited by wires
or reflections, or safer than if stopping
your car along abusy road.
Deviation of 1/10th of amile within
the first mile of the tower site represents
a6° error in bearing. However, this same
1/10th mile deviation at 10 miles would
represent less than one half of adegree
error in bearing. The greater the distance
you are from the station, the greater you
can deviate, if necessary, from the true
radial bearing without affecting the
accuracy.
Partial proofs are probably the easiest
measurements to take since somebody
else has previously selected the bearings
and measuring locations, and since you
know what the field intensity reading
should be before you arrive.
It is abig help if your predecessor left
aset of measuring location descriptions
and large scale maps. But don't take such
descriptions and maps as gospel.
You may find that aparticular description has changed. In rural areas, fire numbers or mail box route numbers change.
The yellow house noted in the previous
log may have been repainted blue.
When you uncover such changes,
mark the new description on your notes.

When taking partial proof readings, it
is not mandatory that you reach every
single point previously measured. There
can be good logical reasons why some
points that still can be reached are no
longer usable.
Examples include alarge building erected on apreviously open field, or aroad
now closed for repairs.
I recommend noting on your data
sheet any reason why you skipped aparticular point.
FCC rules do not prohibit taking signal
measurements at night. However, good
engineering practice suggests it is not
always aprudent idea.
However, let's assume you have no
choice. How should you proceed?
The most difficult part of night measurement is navigation. First, acquaint
yourself in daylight with each and every
point you intend to measure after sunset.
This permits you to select only points
that are clean and clear, and to familiarize yourself with their locations.
Make certain you are reading only the
true ground wave signal and not askywave component. It helps to know in advance whether the station you are testing

receives a high limit of co-channel
interference.
For example, Iconducted anondirectional proof on KM° ( now KAMT)
where we took readings until midnight
with no inaccuracies! A 5000 W nondirectional at night, KMO's skywave interference level is below 2.5 m/Vm.
You do not often find situatiorislike
KMO's. Irecommend when recording
nighttime measurements ( and you are
not at KICY, Nome, Alaska) that you
audibly monitor the station at all times.
This will keep you alerted to co-channel
modulation or interference. Normally, if
you do not hear interference you will not
see it on the meter.
What if, when turning the instrument
on, you observe aslight swing of the needle on the meter? One thing you could
do is omit that location.
You could also stand and observe the
needle swing over two or three cycles of
its variation. If the swing is repeatable
and you have determined by audible
monitoring that your station is the
stronger, then average the maximum and
minimum swing and record the median
value as your station's contribution to
the RSS.
In cases of varying skywave, or when
you find three or more signals, it may
(continued on page 24)

split equalizer design for
flawless stereo performance

Money Saver.

HARRIS PX -91 PHONO PREAMP
• Split equalizer meets stringent dynamic requirements
not addressed by common
static specifications.
• Polypropylene equalization
components insure impeccable transient response.
Gentner pre- wired patch panels save you money. Compare the cost
of wiring a patchbay yourself ( materials, mileage, YOUR TIME)
with the affordable price and fast delivery you get from Gentner.
You'll agree a Gentner patch panel is a money saver.
For information on our wide range of patchbay configurations, or
assistance in specifying your patch panel, call Dave or Elaine at
(801) 268-1117.

The Clear
Choice.

GENTNER

• Unmatched immunity to RFI
and other extraneous
signals.
• Adjustable cartridge loading
and high accuracy equalization of + 0.25 dB from ideal
RIAA curve provide optimum
dynamic performance.
• Performance commensurate
with Technics SP-10MKII
turntable.

• Unmeasurable transient intermod and dynamic distortions assure faithful reproduction of demanding cuts,
such as the cannon shot in
Telarc's special recording of
the 1812 Overture.
Buy the best—the Harris PX-91
"Mastering Quality" Phono
Preamps...for your " best shot".

Contact Harris for the rest of
the facts. Harris Corporation,
Studio Division,
P.O. Box 4290, Quincy, Illinois
62305-4290. 217-222-8200.

ENGINEERING COMPANY, INC.
540 West 3560 South
Salt Lake City, Utah 84115
(801) 268-1117
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RFI Puzzlers Require
Patience, Hard Work
by John "Q" Shepler
Rockford IL ... When high power radio
waves come out of the ether ( if you
believe in ether) and get into the wrong
equipment, you've got atroubleshooting
puzzle. This month, I'll pass along six
more personal experiences from the RF
twilight zone.
Computer garble
Computers have their own language,
such as ASCII, and their own way of
communicating, such as RS-232. The

QTips
RS-232 spec is hairy enough to create a
puzzle of its own with handshaking, null
modems and the lot.
I've long suspected that the strange behavior of certain radio personnel is caused by RF overload. Computers have
weaker minds, so they should succumb
first, right?
Actually, digital circuits are pretty resistant to RF fields. The logic thresholds
are high enough, and the connections are
short enough, that the RFI noise gets ignored. Only when you start adding long
antennas between computers and their
peripherals does the induced voltage become a problem.
If your computer burps random characters at random times, try grounding
and shielding the cables. On slow speed
John Shepler is abroadcast consultant,
teacher, writer and former CE. He can
be reached after 8PM at 815-654-0145.

RS-232 lines, you can use the filter circuit shown in Figure 1. Communications
lines running 300 and 1200 baud won't
notice any effect on the data.
At higher data rates, the pulse frequencies may start to approach the RFI frequencies, and filtering will make matters
worse. Grounding and shielding are your
major deterrents to RFinduced glitches.
There are acouple of more esoteric antidotes for the real tough-dog cases. If
you must drive long cables, try building
abooster with high voltage line drivers.
You step up the logic levels at the
sending end, and pad them back down
at the receiving end.
This is essentially the same reasoning
that justifies boosting mic and tape levels
before running them around the plant.
If you're building your own equipment, consider CMOS instead of TTL.
Too slow? Take alook at the new HC
and HCT parts. They are pin-for-pin
compatible with the standard 7400 series
LS and TTL chips, but consume alot less
power.
The HCT parts run on + 5 VDC,
while HC logic uses the higher voltage
thresholds of 4000 series CMOS. However, both HC and HCT families run at
LS speeds.
Ghost in the PA
It's the day of the big game and you
set up your RPU equipment for an audio
check. Everything sounds great back at
the studio but, as you speak, your voice
comes booming out of the school's PA.
Oh-oh.
If they don't want you announcing the
game at the field, you better get that RFI
out of their PA system.

Figure 1. Data Garble Filter
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When this happened to our sports
crew, Ihad one of them stand guard
while Ipoked around the PA amp.
It turned out that someone in the AV
department had reversed the signal and
shield connections in the microphone
plug. With the RPU antenna 10' from the
unshielded mic cable, pickup was

5K LOOP?
Now you can take control of your remote
broadcasts. Because with aComrex Frequency
Extender you can transmit afull 5K, using just two
standard telephone lines.
Comrex Frequency Extenders include a
multiband noise suppression system to handle even
the high noise on many international circuits. And
we offer avariety of models, including aself-contained
console,and afull range of one-line systems.
Since our introduction of the Frequency Extender in 1976,
we have built over 5,000 systems, making Comrex the recognized world leader in Frequency Extension
5K quality over standard phones? We don't expect you
to believe it without proof. Call for ademo tape at
1-800-237-1776. Or write Comrex Corporation, 60 Union
Avenue, Sudbury, MA 01776. TEL 617-443-8811
TWX 710-347-1049.
RJ

widemPlawasek.
BUILT FOR BROADCAST
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CAPS
0.001 to 0.01 mF

inevitable.
A hot soldering iron and afew minutes
were all it took to straighten out their
connector. Just make sure to put any
left-over wire or solder scraps in your
pocket, and no one will be the wiser.
Cleaning up acassette
News reporters love cassettes. The
machines are small, and the tapes sound
amazingly lifelike on the air.
The only problem comes when you
want to dub to and from cassette at the
studio. If you are in an RF field, you can
wind up with "Weird Al" singing in the
background of atornado disaster report.
(Very bad for public relations.)
Adding bypass caps in the cassette recorder may or may not help. What seems
to work well is to add a1:1 transformer
as close to the cassette I/O as possible.
Use the circuit shown in Figure 2.
Build the whole thing into asmall Bud
Box and keep the cords to the cassette
machine as short as you can.
The board as a radio
This story is so strange Iwouldn't have
believed it myself if Iweren't plugged into the headphone jack at the time.
We were rewiring some studio equipment and trying to devise agood grounding scheme.
The transmitter was off. The headphone amp was in CUE, with the volume
fairly high. None of the board pots was
in CUE. The phones should have been
dead quiet, right?
Well, in the midst of the rework I
could hear faint voices coming from the
phones around my neck. I put the
(continued on next page)
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RFI Puzzlers Require Patience
(continued from page 20)
phones on and, to my surprise, the control board had suddenly become the
world's most expensive crystal set. I
could hear several stations and some 10
kHz squeals. WGN about a hundred
miles away was the loudest.
A fat ground braid took away the late
night entertainment, but from then on
I've had to smile when broadcasters with
rats-nest wiring schemes innocently ask:
"How come it doesn't sound so hot?"
The naked tape head
Cart machines and reel-to-reel recorders have healthy amounts of heavy metal
in their construction. The decks are milled aluminum blocks, and the cases are
often respectably-heavy sheet metal.
Do these make good RF shields? You
bet they do.
The problems arise when the tape head
and its connections are dangling in midair. The signal from the head is weak and
the exposed connections may allow just
a smidgen of RF to get into the audio
cables. With heavy pre-amplification, it
doesn't take more than a smidgen.
Some reel-to-reel machines have plastic head covers which look snappy but
offer no resistance to RF. Some cart
machines may have originally come with
metal head covers, but these are now
missing.
What to do? You might try making
some snap-on metal covers out of thin
sheet metal.
Another approach is to let the RF in
at the head but stop it at the preamp.
Small ferrite beads or afew turns of wire
with 47 pF ceramic caps on each side will
often form enough of alow pass filter to
solve the problem ( see Figure 3).
You don't need a lot of filtering because, as long as the RF doesn't get
boosted enough to be rectified, you
won't hear it.
Be careful of too much filtering. Head
outputs are high impedance as well as
low level. A brute force 470 pF cap may
filter the RF, but it will also have adetrimental effect on the head equalization.
This same reasoning applies to phono
preamps.
AM in the FM/FM in the AM
This problem is so ,nsidious that you
can't just point a finger and say
"Aha . . that's where it's getting in!"
Transmitter sites are bathed in RF. Just
because you don't hear it in some equipment doesn't mean it's not there. A little
gets in here, a little gets in there, and
pretty soon it's embarrassingly loud.
Substituting equipment can make the
problem better or even worse.
The cures for crosstalk between stations— or "bleedthrough," as it is sometimes called— are the same practices that
will solve alot of other audio problems.
If you have inherited afacility that looks
like it was engineered by hungry bears
on a rampage, the best technical approach, and the only humane solution,
may be to put the poor mess out of its
misery. Blow it up and keep only the big
pieces.
Frustration has driven me to the demolition tactic a number of times. Basi-

cally, you gut the studio or perhaps the
entire station and start from scratch.
First comes a good, solid grounding
scheme. Then you put the board back in
place by itself and test every input for
hum, noise and RFI pickup. If any of
these exist, don't proceed until you get
them licked.
Only then should you add the peripheral equipment, apiece at atime, continually checking to make sure the system
is still clean.

Ok, that's easy for me to say. Obviously, you can't pull the plug on your
only facility or you'll run out of money
before the RFI is ever eliminated.
But perhaps you can take one recording studio out of service for afew days
or so. When the crew hears how great
it sounds after the reconstruction, you
probably won't have too much trouble
getting them to do their shows in there
while you rejuvenate the main studio.
If all else fails, once-a-week all-nighters

will make an incredible difference over
the course of a few months.
The trick is to clean up absolutely
everything. Use your headphones with
an amplifier to poke around the audio
lines. You should be able to hear aclean
noise floor with no radio stations, CBers,
Ham operators, 60 Hz hum, or TV sync
buzz.
Once the haywiring and the rectifying
circuits are fixed, you'll be rid of more
than just RFI problems. A lot of other
mysterious buzzes and pops will also
have magically disappeared. Best of all,
the crew will think you're amagician. Let
'em.

ESL V
ERASER/SPLICE LOCATOR
Deep, Consistent Cartridge Erasing
And Splice Locating In A Single
Automatic Step

Circle Reader .Service 5 on rage 24
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Network
by Dave Hebert
Pasco WA ... An L-network is very
easy to construct, and is often overlooked because of its very simplicity. It can
be an efficient method for impedance
transformation and is naturally
broadbanded.

The program, as shown in Figure 1,
calculates component values in designing
an L-network.
The user friendly program will calculate leg impedances as well as actual
component values for both leading and
lagging networks. It will also configure
anetwork for matching given impedance
Dave Hebert is a broadcast engineering consultant. You can talk with
him at 509-545-9672.

All over the world,
you can count on
CSI transmitters.
1/r Dependable
i/r Efficient
1/e Cost-effective
More than 1,000 CSI
AM and FM transmitters are spread
throughout the
world, featuring innovative
design features
for today's
broadcaster.
CSI transmitter design is
straightforward,
using time-proven
stable circuits and
mechanical design
features, assuring many
years of superb performance.
CSI transmitters are designed for the broadcaster,
with standardization of parts so that all are interchangeable for ease of operation; simplicity of design
to control maintenance cost; and proven reliability.
You can count on CSI transmitters for many exceptional features, such as front panel circuit breakers,
lighted pushbutton switches, high-low switch and
local-remote switch that enables the operator to
disable the remote control for safety purposes.
CSI is celebrating its 10th anniversary this year and
now is part of the Cutler-Federal family of companies,
headquartered in Lakeland, Florida.

ELECTRONICS, INC.
P.O. Box 965
Highland City, Florida 33846
(813) 647-1904
Circle Reader Service 41 on Page 24

to another impedance—either ahigher or
lower one.
The program was written for aCommodore C-64 computer, which accepts
Figure 1.

the Pi symbol used in lines 560 and 570.
Be sure to make the conversion if you are
adapting this listing for another
computer.

100 REM
110 REM L NETWORK — I FORMULA PGM BY
120 REM DAVE HEBERT ENGINEERING, PASCO,
130 REM WASHINGTON ON 89/29/135
140 REM
150 PRINT"(CLR)(C/DN>"
160 PRINT'
L—NETWORK DESIGN PROGRAM'
170 PRINT
180 PRINT"
WRITTEN BY DAVE HEBERT ENGINEERING'
190 PRINT
288 ppINT . ****************************************"
218
220
230
248
258
260
270
280
290
380
310
328
338
348
350
360
378
380
390
480
410
420

PRINT
INPUT'ENTER COAX IMPEDANCE";LI
PRINT
PRINT
INPUT'ENTER LOAD IMPEDANCE' ; SI
PRINT
PRINT
PRINT
IFLI>SITHENGOT0310
IFSDLITHENGOT0370
R=LI/SI
XL=SI*SOR(R-1)
XC=LI/SOR(R-1)
X=1/SOR(R):GOT0418
XC=LI/SOR(R-1)
X1/SOR(R):GOT0410
R=SI/LI
XL=LI*SOR(R-1)
XC=SI/SOR(R-1)
X=1/SOR(R):GOT0500
PRINT"THE INPUT SHUNT CAPACITOR'
PRINT

430

PRINT'IS";XCOOHMS, AND THE OUTPUT'
PRINT
450
i.,1Nr - bERIES INDUCTOR IS";XL0OHMS"
460 N#1/SQR(R)
470 0= — ATN(N/SOR(—N*14 4.1))4.(3.1415927/2)
480 P=(0)*188/3.1415927
490 GOT0588
500 PRINT"THE INPUT SERIES INDUCTOR'
510 PRINT
520 PRINT"IS";XLI"OHMS, AND THE OUTPUT'
530 PRINT
540 PRINT"SHUNT
550 N=1/SOR(R)

CAPACITOR

IS";XC'OHMS"

560 0=—ATN(N/SOR(—N*N01))+(i/2)
570 P=(0)*1130/1
580 PRINT
590 PRINT"(C/DN)(C/DN)(C/DN)WOULD YOU
600 GETAt:IFAS<>"Y"ANDAt<)"N"THEN680
610 IFA1e="Y"THENGOT0630
620 END
630 PRINT"(CLR)(C/DN)"
648
658

LIKE

FURTHER ANALYSIS , ( Y/N'"

INPUT"ENTER STATION FREQUENCY ( MH2.)";SF
SF=SF*10E6

660 A=XL/(6.2832*SF)
670 B=1/(6.2832*SF*XC)
680 B=B*10E12
698 A=A*10E6
788 PRINT
710 PRINT
720 PRINT
738 PRINT"NETWORK
VALUE
740 PRINT

18';XL;'OHMS"

750
760
778
788
790
800
818
828
838
840
858
860
870
888
898
900
910
928

PRINT'NETWORK —J VALUE IS";XWOHMS*
PRINT
PRINT
PRINT'f££££££E£EffEEEfff££££££££££EfEffEfffM"
PRINT
PRINT"THE VALUES OF COMPONENTS REQUIRED ARE:"
PRINT
PRINT"CAPACITOR:":13;"PICOFARADS"
PRINT
PRINT'INDUCTOR :"; A:"MICROHENRYS'
PRINT
PRINT
PRINT'PHASE SHIFT IS";P;"DEGREES"
PRINT
PRINT
PRINT'NOTE—VALUES SHOWN ARE FOR A TYPICAL LO—'
PRINT"PASS NETWORK.
ANY X IN THE LOAD CAN BE'
PRINT'COMPENSATED WITH A SERIES COMPONENT OF"

938
940
950
960
970
988

PRINT"THE OF OPPOSITE SIGN IN THE OUTPUT LEG."
PRINT
PRINT'WOULD YOU LIKE HI— PASS FILTER VALUES?"
GETAS:IFA8(v*Y"ANDA$0"N'THEN960
IFAS='Y"THENGOT0990
END

990 PRINT"(CLR)(C/DN)'
000 A=XC/(6.2832*SF)
010 B=1/(6.2832*SF*XL)
020 B=13.10E12
838 A=A*10E6
040 PRINT"L—NETWORK PROGRAM:"
850 PRINT
060 PRINT'AS A HI— PASS FILTER, THE CIRCUIT LAYOUT"
070 PRINT'REMAINS THE SAME AS A LO— PASS NETWORK,"
0130 PRINT'EXCEPT THE INDUCTOR AND CAPACITOR ARE
090 PRINT"TRANSPOSED WITH EACH OTHER."
100 PRINT
110 PRINT"THE PHASE SHIFT REMAINS UNCHANGED, BUT"
120 PRINT"THE NETWORK IS NOW A LEADING NETWORK"
130 PRINT
140 PRINT"
ISO PRINT
160 PRINT"THE NEW VALUES ARE NOW:"
170 PRINT
180 PRINT'CAPACITOR: ". 13:"PICOFARADS"
190 PRINT
200 PRINT"INDUCTOR : "; A:"MICROHENRYS"
210 PRINT
220
230
240

PRINT
PRINT'DAVE
PRINT

250
260
270
280

PRINT"CC/DN)D0 YOU WANT TO RUN THIS
GETAS:IFA$0"Y"ANDA$0'N'THEN1260
IFAIWY"THENGOT0150
END

HEBERT

ENGINEERING'
PROGRAM AGAIN?"
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Broadcast Computing Update
Coverage Calculation
Compucurves is a new, low-cost
microcomputer program to help broadcast engineers analyze coverage areas. It
can help you in planning antenna pattern
modifications and in new station applications.
The software allows calculation of
different contours, and has provisions
for both directional and nondirectional
antennas. It runs all eight standard
FCC bearings, or less, if desired. The
results have been checked against similar
output from the FCC's mainframe program.
Compucurves runs or most MS-DOS
compatible micros, and includes an 8087
version for those of you who have installed this faster math chip. Best of all is the
price, which is only $42.95, plus $3ship-

ping.
Order the program from Pi R Systems
Engineering, PO Box 8534, Chattanooga
TN 37411, or call Rick Jordan at 615842-7326 for more information.
New Bulletin Boards
Your news director may be interested
in learning about JFORUM, arecent addition to the growing number of commercial bulletin boards specializing in
broadcast related services.
JFORUM is run by Jim Cameron, a
broadcast news consultant and former
radio network news anchor and administrator.
One of the strong features of this
board is "The Experts Index," agiant file
of news contacts and experts. This could
be invaluable when you are researching

Find VSWR Quickly
by Dale Heidner
Belgrade MT ... Sometimes we have
the mistaken idea that aloss of just afew
watts of RF doesn't make adifference in
our transmission line and matching
system.
In the case of a 250 W AM station,
however, it does! In fact, even a50 W
loss on a5kW station saVSWR of 1.2
to 1.

The short program in Figure 1is similar to the program by Terry Green and
Scott Roberts listed in the 1 February
1986 issue of RW. It is another example
of how to calculate the voltage standing
wave ratio ( VSWR) when both the forward and reflected power are known.
Dale Heidner's short programs appear
each month. Contact him at 406-3884281.

Figure 1
15000 REM* VSWR CALCULATOR. BY JULES GILDER
AND HEIDNER.
15010 CLS
15030 PRINT: PRINT
15040 PRINT"THIS PROGRAM CALCULATES THE VOLTAGE"
15050 PRINT"STANDING WAVE RATIO WHEN 6
150 0 PRINT"THE FORWARD POWER AND REFLECTED
ARE KNOWN."
15070 PRINT"FNOWN."
150E10 PRINT: PRINT: PRINT
15090 INPUT "ENTER REFLECTED POWER "; PR
I. 5100 ENPUl"RNTER FORWARD POWER "; PI
15110 PRINT: PRINT.:
15120 A=1+801-0PR/P1)
15130 B=1 -SOR ( PR/PI)
15140 VSWR=A/B
15150 PRINT" VSWR— "; VSWR:" TO 1."
15199 END

/y\
FRESE SOFTWARE

astory and need to know how to quickly find the right source.
Also included on the system are such
standard features as message boards, job

The software allows
calculation of different
contours, and has
provisions for both
directional and
nondirectional
antennas.

55
files and "real-time" professional conferences.
There are no membership fees, but
you can expect to pay the standard CompuServe hourly connect charges. Access
to the system in most cities is accomplished with alocal telephone call.
To connect with JFORUM, just dial
your local CompuServe number and
type GO JFORUM when you get
through. Jim Cameron can give you
more details if you call him at 718-788-

8528.
RW has also learned of another national bulletin board now being developed. " Radio Resources Network,"
being organized by Nat Phillips, will
initially be offered to noncommercial
radio stations, but should expand rapidly. The network will be available via a
local telephone call through the Tym-Net
system.
The Program Watch
Interstellar Communications ( amodest name for any company) recently
introduced its "The Program Watch"
system, which keeps track of what actually goes on the air and when it was
broadcast.
All tape cartridges are coded with pertinent information. Any other event that
involves an electrical contact closure interface can also be noted. This means
everything from turning on a microphone to the ringing of a request line
telephone.
The computer work is done through
a Commodore 64 microcomputer. The
user does the wiring and decides how
best to use the system. To find out more,
call Bill Bordeaux in San Louis Obispo
at 805-549-6262.

A Stereo Line Amp—$ 69 001
That's DC-X from Radio Systems.
The DC- LA is astereo or dual line amp with balanced
line level outputs, available in " send" and " feed" versions to
adapt consumer gear to pro standards.
Like all DC- X Products, it can stand-alone with its
universal enclosure and power supply (available separately)
or be combined with other
DC- X boards to build
inexpensive studio
systems.
Call today for the
whole story on the
DC- X network.

AM DIRECTIONAL ANTENNA SOFTWARE
A COMPUTERIZED DESIGN and TUNING AIDE
• Aids Consulting Engineers to design DA patterns
• Allows Station Operators to simulate tower tuning
•What if testing reveals hidden pattern characteristics
• FCC Standard Pattern printout in English or Metric
• Uses 5variables per tower for 2to 12 towers
• Graphic display and comparisons of patterns
• IBM Compatible DOS 2.0 64K RAM 8087 Support $995
122 -C S.

CHELAN AVE. WENATCHEE,
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Carrier Current Configurations
by Thomas L. Vernon

duce acompromise somewhere between
ultimate reliability and minimal existence.
As you plan for the installation of a
carrier current system, save yourself the
trouble of reinventing the wheel by utilizing the resources available through the
buildings and grounds department.
They usually have blueprints showing
locations of tunnels and conduits between buildings, as well as riser
diagrams.

Harrisburg PA ... The last two installments of "Station Sketches" introduced
the fundamentals of carrier current radio,
including basic transmitter installation
procedures for asingle, isolated building.
Real-world applications aren't usually that simple, however. There are quadrangles, highrise buildings and even
quadrangles of highrise buildings. This
month we'll discuss some guidelines for
multiple-building installations.
Once you've determined how many
dorms need to be wired, adecision must
be reached regarding equipment utilization. Usually there isn't any one method
of wiring acampus that is perfect. There
are different plans of attack, each with
advantages and tradeoffs.
One one extreme, one central transmitter can feed all dorms via apower splitter, coax and numerous couplers. Frequently an older 250 or 500 W broadcast
transmitter is used for such installations.
This approach eliminates beat notes
from adjacent transmitters and has the
simplest maintenance scheme. It also has
the disadvantage of running miles of
coax to acentral location, as well as the
highest potential for disaster if the transmitter fails. Usually this scheme is only
employed at large universities.
On the other extreme, you can install
atransmitter in every building. Though
this scheme is the most expensive to install and maintain, and has the highest
potential for beat note problems, it is the
least affected by single transmitter
failure.
A third method, something of acompromise, involves the use of afew transmitters, power splitters and linear RF
amplifiers.
Financial considerations usually pro-

Station
1
Sketches
i

Frequently they have tools for pulling
cable through large conduits, as well as
the expertise to do the job right. Good
working relations with these people are
essential to asuccessful installation.
It's best to think of buildings grouped
together as asingle unit, and feed them
with one transmitter, a splitter and
couplers for each building.
If all the buildings are identical in size,
as in a quadrangle with four dorms, a
coupler can be specified which gives each
feed 25% of the transmitter power.
If the buildings you've grouped together are all different, you'll have to experiment and determine how much
power is needed for each dorm. Then a
coupler must be custom wound to your
unique requirements.
Feeding RF into highrise buildings is a
bit trickier. This is due to the fact that
there are several schemes for feeding
power into highrise buildings. This is
where access to the riser diagrams from
your buildings and grounds department
can be alifesaver.
You may find asingle feed from the
transformer with breaker panels on each
floor, or you may discover schemes with
a different feed for odd- and evennumbered floors.
At its worst ( for carrier current), you'll
find an individual feed for each floor running back to the transformer.

Tom Vernon, aregular RW columnist,
divides his time among broadcast consulting, computers and instructional
technology. His number is 7172491230.
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Situations with a single feed are the
easiest to deal with. Typically, transmitters are installed halfway up the building,
that is, on the fifth floor of a 10-story
dorm. Alternate floor feeds are often
handled with a transmitter and 50/50
splitter feeding odd- and even-numbers
floors, as mentioned above.
Buildings with individual feeds to each
floor are the most difficult to handle.
Usually you start out with atransmitter
at the transformer, and hope enough RF
makes it up to the top floor. When this
doesn't work, splitters and multiple feed
points can be attempted, usually with
mixed results.
For all practical purposes, it doesn't
matter if you use 50 or 75 ohm coaxial
cable. Problems arise when the two types
are mixed in asingle system.
For 50 ohm installations, your choices
boil down to RG8/U ( larger diameter,
lower losses) and RG-58/U ( smaller
diameter, greater losses).
For longer outdoor runs, stick with the
RG-8. It costs more, but its lower losses
and greater strength make it more economical in the long run. RG-58 is okay
for indoor runs.
No matter what cable you use, keep
in mind that it doesn't last forever. After
prolonged exposure to the elements, it
will become very lossy and the imped-

ance may not resemble anything close to
50 or 75 ohms. Outdoor cable runs
should be inspected occasionally, and
replacement planned during the summer
months or at other times when the station is usually shut down.
Like all electronic systems, carrier current transmitters require maintenance.
This means more-than-twice-yearly trips
to the boiler rooms to turn them on in
the fall and off in the summer.
Monthly inspections can reveal small
problems before they turn into blown
output transistors or modulation transformers with the tar melting all over the
chassis.
Many smaller colleges still use the
older carrier current transmitters with
6ALlls or other tubes. Tubes should be
checked at least quarterly. The transmitters should be brought back during
the summer, and cleaned up and checked out on the bench before going back
for another year of service.
You should also have agood collection of surplus catalogs on hand, as
purchasing transformers and tubes for
these transmitters over the counter gets
more expensive every year.
Finally, if you're running the older
transmitters in small dorms, you very
often don't need the full 5 W output for
good coverage. Consider modifying the
power supply for a choke input filter.
This will give better power regulation,
make the transmitters run cooler, and
lengthen the tube life.

•_•
Avold ng FM Downtime

(continued from page 16)

transmitter between off and on during
short pauses in the audio.
This, of course, will hold the transmitter ON for approximately 6seconds following the intentional muting of the incoming audio.
When the main FM transmitter fails,
the demuting of the audio by Relay #1
in the studio unit results in a positive
voltage at Point A, which then turns on
4N33-A. This produces abrief negative
pulse at Pin 8of the 556 Timer, resulting
in a positive pulse at its Pin 9, which
causes 4N33-B to conduct and thereby
operate the RAISE Relay for 1second,
thus applying transmitter plate voltage.
With the normally open relay contacts
paralleling the RAISE terminals for the
auxiliary transmitter on the remote control unit, the functioning of the relay nets
the same result as that which ensues
when one selects that position on the
studio remote control unit and presses
the Raise button.
When the main transmitter is returned to the air, the audio to the auxiliary
transmitter is muted by the studio unit.
As aresult, the same circuitry that developed apositive voltage at Point A with
Audio now produces anegative voltage
at Point A with no audio. This, then,
turns on 4N33-C, which produces anegative pulse at Pin 6of the 556, resulting
in apositive pulse at its Pin 5, causing
4N33-D to actuate the lower relay fo:
one second, thus removing transmitter
plate voltage.
Duplicating the action of the Raise
function, the relay is held ON only briefly and released. Operation of the relays
for only aminimal ON time allows full,

normal remote control of the transmitter.
Consider the dilemma if the lower relay
were to be held in its ON position; it
would then be impossible to turn ON the
transmitter from the studio control position if an emergency were to require it.
This automatic device has been in continuous operation for more than ayear
and has performed as intended when
power failures or main FM transmitter
malfunctions have required it to take immediate action to keep our FM signal on
the air.

Save Time
(continued from page 19)

well be impossible to obtain an accurate
reading for the desired station.
Ihave, on rare occasions, observed a
swinging of fading of astation's signal
when Icould hear no interfering signal.
This can be accounted for in two possible ways. The interference signal could
be coming from an unmodulated transmitter, or the station's groundwave
signal is being interfered with by its own
skywave signal.
If either of these occur and the swing
is less than 10%, it would be perfectly
proper and accurate to record the median
signal as the desired station's contribution to the RSS.
In summary, you can improve your efficiency at making field intensity
measurements. You can save time, and
you can save money. But more important is that you can feel agreater sense
of pride and accomplishment if you
employ some of these recommendations
and your own common sense.
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Broadcast Equipment Exchange
"Broadcast Equipment Exchange" accepts no responsibility for the condition o' the equipment listed or for the specifics of transactions made between buyers and sellers.

AMPLIFIERS
Want to Sell
University 60DT solid state PA mixerlamp
60 W. gd cond. $80; University 1001 solid
state PA pwr amp. 100 W. gd cond. $ 100.
W Laughlin. KDCV. 2636 N56. Lincoln NE
68504. 402466-8670.
Roland 240A, 240 WIch. $600; McIntosh
2100 105 We, $375. mint cond;
DynaTubes ST70 (2). $ 150 ea: Mark 2.
$75 ea, all mint cond. FMcCall, Performance Srvs. 1521 W St Marys. p29. Tucson AZ 85745. 602-623-211G.
PEI transformerless mic preamçs. $75 ea.
APolhemus. Excalibur Snd, 750 8th Ave.
NY NY 10036. 212-302-9010.
Shure M64 stereo phono preamp. $55/80.
C Zalenski. EDS Comm Srvs POB 92.
Johnson City NY 13790. 607 798-7111.
Altec Lansing 352A, solid state mixer amp.
100 W (3). $ 150 ea. BMountjoy. Custom
AN. PUB 1240. Elizabethan .14 37643.
615-543-5849.
Shure SE20 & 22 pre.amp & line amp
RIANNAB EQ. new, $75 ea. CElmasian.
Tri Core Rec. 27503 Five Mile Rd. Livonia
MI 48154. 313-427-8784.
McIntosh M30 mono 30 W. gd cond. $85
plus frt McIntosh M40, mono 40 W. gd
cond. $ 100 plus frt. JPhillips 2323 London Dr. Lima OH 45802. 419-222-9292.
Dynaco 400 pwr amp. as is. $75. GFalk.
Falk Recdg. 7914 Fegenbush. Louisville
KY 40228 502-239-1010.

Mutant:, McIntosh tube & SS MC2300.
MC2500. C29. etc. CDripps. Kurluff Ent,
4331 Maxson, El Monte CA 91732.
818-444 7079.

RCA coax elbows, 3-118", 17 indoor elbows.
some sleeves & bullets avail. 3flanged
elbows. 2gas barriers. $45 elbows ea. gas
barriers $30 ea. all in gd cond. CSears,
WTTV. 1020 SHighland. Bloomington IN
47401. 812-3321685.

ANTENNAS & TOWERS

Lapp base insulator for 220' tower. $500.
LGradick. WIYN. Box 5226. Rome GA
30161 404 291-9496.

Want to Sell
Andrew 1-5/8 hob«, 400 ..
jacketed. all copper. w/flanges: Collins FM isocoupler.
$250, you ship; new Austin ring
transformer. $650. you ship. JRunkle.
208-344-0947.
RCA 8FC-10, 10 bay antenna on 100.7. excel cond. in use. $ 7500. FRoberts. Capital
Cities Bdctg. 2407 Enfield. Austin TX
78703. 512-474-9233.
Cableways heliax cable, 160. HCC 158-501
gd cond, w/1-5/8" flange connector sealed to cable at one end, $900 w/connector. $800 w/o connector. CFrodsham or
M Hoffman. KVSV. POB 7. Beloit KS
67420. 913-738/206.
Truscon 4leg self support tower. 183. excel cond. Angle 4" sides. 12 between
legs. WTAN. 200 Pierce Blvd. Clearwater
FL 33516. 813-461-1341.
Guy wire-supported AM radio tower. on
1490. approx 160' tall, to be dismantled
&removed within reasonable period, must
bid. L Walrath. Walrath & Voigt. 333
Arapahoe. Thermopolis WY 82443.
307-864-3773.

FM CP antenna, 2bay, presently at 100.1
MHz. can retune. TDodge. WTIJ. POB
150. Waterberry VA 15676. 802-244-5683.
ECFM-2, 2bay tuned to 88.5 MHz. vgc.
$100430. ESimmons. WWSU. Wright State
Univ. Dayton OH 45435. 513-873-2000.
Gates ((RI) FMC-2A, 2-bay CP FM antenna.
$1200 LAyer. KRPL, POB 8849. Moscow
ID 83843. 208-882/551.
Andrews M5-50, 50 ohm heliax transmission line wlAndrews 75AR & 75AN. $250.
LAyer. KRPL, POB 8849. Moscow ID
83843. 208-882-2551
Want to Buy

Want to Buy

Spotmaster 5000R rack mount (2). gd cond.
one needs meter. $495: one w/o meter.
$395. A Ishkanian. Advent Dupl. 9521
Riggs. Adelphi MD 20783. 301-439-7222.
Harris random select stereo, (
3) in rack
wearousel interface. $ 1500/80. LHaines,
Quincy Prod. 816 S 11th, Quincy IL
62301. 217-222-5267.

FM antenna, 3bay. tuned to 98.3 MHz.
Taylor. KQSS. POB 292. MO117_85539.
602-425-4378.

11,8 52 audio compressor. $200. T
Pounds. WREL. PUB 902. Lexington VA
24450. 703-463-2161

lambs Kt 251E 25E cart winder auto stop.
$200; ITC triple deck stereo, gd cond.
$2000: ITC triple deck mono. gd cond.
$2000. BUmberger, WLite, 51 SMain,
Clearwater FL 33575. 813-446-0957.

,CBStir-alere$400.
ÍPounds.

Want to Buy
AUDIO PRODUCTION

Want to Buy

RCA BFA-8118 bay. HP. tuned to 94.9 MHz
w/transformer section. inside storage.
$1500/130. RMeyers. 4700 SW 75th Ave.
Miami FL 33155. 305172-5594.

UREI 527-A (2127 band graphic EQ's. +10
or -10 dB boost or cut. both $800. 1
Krepol. 6147 Walker. Phila PA 19135.
215-331-1432.

SW Tech Tiger Saurus 250. working or not.
C Weisel. Weisel Tech Sres. 228-112
Melrose. Youngstown DH 44512.
216-783-2509.

Phelps Dodge, 2 bay. CPFM2 tuned to
103.9. 4yrs old. excel cond. BO. DNixon. WOCQ. POB 1850. Ocean City MD
21872. 301-641-0001.

Mobile studio, custom built on Dodge frame
&engine, call for details. BO. BKlaus.
WNIR. Box 629. Kent OH 44240.
216-673-2323.

(OTHER)
Want to Sell

Equip to build new class A FM on 95.3
MHz. EMoody. KJEM. 216 NMain. Bentonville AR 72712. 501-273-9039.
164$/1626/1601/2-1644 audio
processing units. B Dodge, WT11. PUB
150. Waterburry. 802-244-5683.
MOW

Shure M62V Level Lock. KSmith, WMER.
583 Warren Ave. Portland ME 04103.
207-775-3439
AUTOMATION EQUIP.
Want to Sell
Tec CRT terminal, 70 Series w12-keyboards.
$1400. SPortier. WNOE. 529 Bienville.
New Orleans LA 70130. 504-529-1212.
Shafer 100, comp system w/4 Ampex R-R's.
3Carousels & remote control. TLC since
new. immac shape. $4500/130. HJenkins,
KFMM, POB 549. Pina AZ 85543.
602-485-2228.

1° SALE
Not only is this popular
turntable hard to get but
we have them in stock
and are throwing in a
Stanton Broadcast Grade
Cartridge for only a
penny more.

graNTon

THE CHOICE OF THE PROFESSIONALS -

Other cartridges available at great discounts with turntable
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IGM 48-tray stereo Instacart works gd.
$6000. MMeyer. KLQP. Box 70. Madison
MN 56256. 612-598-7301.

Spotmaster 505 rack mount. R/P wisolid
state electr. $ 500. Spotmaster 505 table
top, tube-type, $300. plus ship, JEmmel,
WRGE. POB 401, Olyphant PA 18447.
717-383-1118.

CAMERAS (VIDEO)

1101 75 excel cond. $250. DSrnith. Group
One Prod. 2597 Romig Rd KIV. Akron OH
44320. 216-753-4733.

MADISON, WI 53719-1393

Howe 2100 Phase Chaser, brand new in
box. $950/80. SReynolds. WFFX. POB
2000.
Tuscaloose
AL
35403.
205-758-5523.

Harris R-Rsource interface cards (2) for
System 90 or 9000 PIN 995-7867-001.
$150 ea. C Bryson. Comserv. 93
Robinhood Dr, Zellenople PA 16063.
412176-3793.

ITC 3deck, excel cond. $3300/firm. 18711gram. WBLE. POB 73, Batesville MS
38606. 601-563-4664.

Nortronics QII76 head mount new (2). $ 10
ea; Nortronics 9223 heads. new (2). $60
ea. CE. KQIZ, POB 7488. Amarillo TX
79114. 806153-6662.

Mr 920-16, Cooper Time Cube dual chan
acoustic delay line. Ch A-14 ms. Ch B-16
ms. can be series'd for 30 ms. $600/80.
Krepol. 6147 Walker. Phila PA 19135.
215-331-1432.

6729 SEYBOLD RD

Muzak PB-16C playback machines (2). rack
mounted, runs fine. also Muzak M4RA injector. $500 total package. J Wener.
WFMA. POB 4005. Rocky Mount NC
278J i9977
977

Carousel 350 (2). mono, perfect cond.
$2000 ea. Edwards, KJKL TV, Rt 1Box
24AA. Utica NE 68456. 402-534/071.

remium Series 1triple deck stereo B.
gd cond; 1RP? stereo. BO. BBlake. KKKK.
POD K. Midland TX 79701. 915-563-2266

Antenna bays on or near 95.3 MHz. coax
&fittings. EMoody. KJEM. 216 NMain,
Bentonville AR 72712. 501-273-9039.

Bulkhead fitting for 3-1/8" transmission
line. $25. BUmberger. Wide, 51 SMain.
Clearwater FL 33575. 813-446-0957.

299 01

UREI 532 10 band graphic EQ. mono,
$150. B Umberger. WLite. 51 SMain,
Clearwater FL 33575. 813-446-0957.

Instacart stereo machines, in
excel cond. $8000 eat130. S Cilurzo,
KCMG, Box K. Oceanside CA 92054.
619-757-1320.

Speeeter 605, 5 spot, new motor &
heads. looks & works like new. BO. P
Badger. WKRE, Box 220. Exmore VA
23350. 804-422-5000.

Mtec 1568A tube amp. $25 or BO. L
Houck. Rollin Recdg, 210 Altgelt. San Antonio TX 78201. 512-736-5483.

SL1200 MKII

Realistic 10 band EQ wlmixing/dubbing
facilities. $95 plus ship. 1Emmel. WRGE.
POB 401. Olyphant PA 18447.
717-383-1118.

1048 tray

ITC RP Stereo Istereo R/P unit. $800: ITC
SP (2) stereo play units. $500 ea. PChristiansen. WIVY. 3100 University Blvd S.
Jacksonville FL 32216. 904-721-9111.

Lugging/billing programs to run on TRS-80.
Model 4. BDickerson, WPXE, POD 520.
Starke FL 32091. 904-964-5001.

McMartin B-200B stereo phono preamps
(6). $ 100 ea. CE. KQIZ. FOB 7488.
Amarillo TX 79114. 806-3536662.

497.50 Value for

Craig head sets ( 10). $ 100. W Burchett.
Bur-KInc. 842 Bellefonte Pr Rd, Ashland
KY 41101. 606-324-8812.

Gates Automation Systems, (2) recently
rebuilt, complete w/main programmers
sub-programmers. tape decks, random a
cess Carousels & cart decks, priced to
sell. KCarlson, KEEP. POB 246. Twin Falls
ID 83303. 208133-7512.

WREL, POB
902. Lexington VA 24450. 703463-2161.

FM antenna, 21 bay. BSpeichinzer, KVSR,
40 Tower Rd, Rapid City SD 57702.
605-342-6822.

Andrew 118-651) antennas (2) wlradomes
& mounts: (2) 250' EW63 waveguide
w/connectors & hangers. package. $9000.
CBryson. Comserv. 93 Robinhood Dr.
Zelienople PA 16063. 412-776-3793.

Technics

Eventide BD955 3.2 sec. 15 kHz mono. 6
mos old, new cond. $2600 neg. 1Weitlauf.
WKYX. POB 2397, Paducah KY 42002.
502-554-8255.

LOCAL ( 608) 271-1100

Harris System 90, 3racks. 3Carousels. 4
ITC R-R's. 2 cart decks. full stereo.
$16.000. K Harnack, WPAD, POB 450.
Paducah KY 42001. 502-442-8231.
IGM 500 4reels. 3Carousels. 1single play
deck & time announce. $2000/130. T
Smith. WAMI. POB 169. Oppalusa AL
36467. 203-493-3588.
IGM Instacart 48 tray. stereo, brand new
cond. $8000. SPortier. WNOE, 529 Bien ville. New Orleans LA 70130.
504-529-1212.
GatosiSono-Mug 250 monaural cart
Carousel. fair cond. BO. RTaner, News
7. POB 126. Van Wort OH 45891.
419-238-4793.
Harris equip: 4 Carousel interfaces; 4
Ampex interfaces DCU-3: RA- 10; KSP - 10
system switching CTR & 9 source extenders; TS-4time selector; plus Marti
M308: Scully tape machine 270-4 &
Ampex 600-2 R-R. BO. KHoltmeyer. Great
River Comm. POB 1017. Hannibal MO
63401. 314/21/221.
SMC RSC-100 random select for 22501350
series Carousels. excel cond. V Argo.
KYLT. Box 2277. Missoula MT 59806.
406-728-5000.
BE Control 16 . 6Carousels, log printer.
video mon. 53108 cart machine, encoder.
cartridge load/dump. excel cond. DTyler.
WENC. POB 709. Whiteville NC 28472.
919-642/133.
Instacart 48 tray (2). fair cond: ITC 750 R.
Rplayback only (2). fair cond. BO. EMiller.
KXLE. 1311 Vantage Hwy. Ellensburg WA
98926. 509-295-1488.
IGM (2148 tray stereo Instacart $7000 ea.
E Miller. KXLE. 1311 Vantage Hwy.
Ellensburg WA 98926. 509-925-1488.

Want to Sell
FP-21 side panels for cameras. new. $35
ea. CDenke, AMPC. 7017 15th Ave NW.
Seattle WA 98117. 206-789-1046.
Fujinon 17.5-105 f1.8 zoom lenses. Cmount, designed for CCTV camera. $95 ea.
new or like new. CDenke, AMPC. 7017
15th Ave NW, Seattle WA 98117.
206-789-1046.
Panasonic WV39908 color camera package
w/studio monitor, rear lens kit. tripod &
VCR. $3900. LFroom, SPS Video, 1901
Chapel Hill. Silver Spring MD 20906.
301-598-5392.
Ikegami HI-33 EFP portable/studio camera
w/2 CCU's, just rebuilt. excel. $2000;
Bosch KCN camera EFP portable/studio,
1" plumbs. just rebuilt. excel cond.
$1500. UGeorge. 175 5th Ave Ste 3206.
NY NY 10010. 212-475-3330.
Fujinon 10-110 motorized lenses for Hitachi
SK-91. FP21 or 22, $ 1395. will retro for
Sony cameras for $260 ea. also 9-108.
1-133. 10-140. 10-120 Fujinon zooms &
6mm wide angle lenses for SK-70 & SK-96.
CDenke. AMPC, 7017 15th Ave NW. Seattle WA 98117. 206-789-1046.
Hitachi camera cable. 1984 & older
cameras, all types & lengths. gd prices.
CDenke, AMPC, 7017 15th Ave NW. Seattle WA 98117. 206-789-1046.
Hitachi warehouse surplus, all kinds cable,
access. lenses. etc. CDenke, AMPC. 7017
15th Ave NW. Seattle WA 98117.
206-789-1046.
Ikogami 730w/10:1 lens, $4250. JKohan.
Video-It. 1016 NSycamore. Hollywood CA
90038. 213-876-4055.
Want to Buy
Sony DXC1210 viewfinder in any cond. C
Asplund, WATR, 79 Baldwin. Waterbury
CT 06706. 203-755-1121.

Tapotast« X7OORP stereo. like new cond.
under 200 hrs use. $850/80. WMJS. Box
547. Prince Frederick MD 20678.
301-535-2201.
RCA& Collinscart machines. 2RCA's mono
PB & 1Collins mono PB. RCA mdl $ 1580
&Collins mdl $50/130. LHouck. Rollin
Recdg. 210 Melt San Antonio TX 78201.
512-736-5483.
ITC RP Series R/PB. $ 1250 ea. RRocks.
KZLS. 300 N 25th. • 101. Billings MT
59101. 406-248-2681.
Harris triple cart deck, $950. KDecamp,
KUCV. 3800 S48th St. Lincoln NE 68506.
402-488-0996.
ITC/3M Delta I
mono. vgc. single play cart
machine. $ 1500. MEliot, M. 16550 W
9 Mile Rd. Southfield MI 48086.
313-4231366.
BE 210ORPS brand new, excel cond.
$1900. 1 Pauli, Stage 4 Prod. 7352
Newburgh Rd. West Land MI 48185.
313-421-5330.
Audicord A3series triple deck 3tone stereo
PB. $ 1000/3. RRocks. KZLS, 300 N25th.
•11/1. Billings MT 59101. 406-248-2681.
Sono Wag PB ( 1) & R ( 1). $50 ea. IWest.
West Side Sound. 602 W Hemlock,
Bozeman MT 59715. 406-587-1420.
Want to Buy
Cart machines wanted, dead or dying.
comp, will pay cash. DStebbins, KELK,
1800 Idaho St. Elko NV 89801.
702-732-7118.
Spotmast« 500 table top stereo players.
broken/repairable OK. any cond.
reasonable. CAsplund. WATR, 79 Baldwin. Waterbury CT 06706. 203-755-1121.
Stereo R/P, cue tones not necessary.
cheap. JWalters. KKJO. 3019 Lovers Ln.
St Joseph MO 64506. 816-364-3365.

RCA TX76C, need camera. lenses & access;
also lenses. access & camera cable for
TK761. H Henson, Henson Prod, 4569
Havencrest. Winston-Salem NC 27106.
919-924-8719

ITC stereo record amp for ITC 3D series
triple deck. P Mendenahall. WBDG. Indianapolis IN. 317/441691.

CART MACHINES

ITC 3D, ITC SP. ITC WRA record amp,
mono pref. will buy dogs for parts. RWiles
Sunflower Radio. 9421 Ballentine, Overland Pk KS 66214. 913-541-9674 eves.

Want to Sell
BE 3400RP/tit., delay tape machine, brand
new cond. $ 1800. SPortier, WNOE, 529
Bienville. New Orleans LA 70130,
504-529-1212.

ITC RP, need motor w/high-speed cue. C
Asplund. WATR, 79 Baldwin. Waterbury
CT 06706. 203-755-1121.

Tapecaster cart machines, any cond. A
Ishkanian. Advent Dupl. 9521 Riggs.
Adelphi MD 20783. 301439-7222.
Splice finderiaraser,gd shape. up to $500.
RJohnson. Triple RProd, 312-395-3544.

BE 3000 & 2100 cart machines wanted. Exporter needs 90 used machines. working
cond. not more than 6yrs old, reasonable
price avail. Send particulars to: RW. POB
1214, Falls Church VA 22041. Attn: Box
1 - 1.

Criterion 80 R/P mono w/150 Hz sec tone
record capability. GPeterson. KIMM. POB
8205. Rapid City SD
57009.
605-348-1000.

ITC RP mono wI3 cue tones in gd cond.
$600/130. WChadwick. Sound Connection,
10 Conrad Terr. Saugus MA 01906.
617-233-4646.

Meer for Tapecaster 700-RP. spare parts
for 700-RP & X-700. ROsborne, WMOV,
Box 667. Ravenswood WV 26164.
304-273-2544.
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CASSETTE &
REEL-TO-REEL
RECORDERS
Want to Sell
Recordez CS-2500 5place duplicator. GT-2A
reel tape deck for reel tape masters.
CW-600 cassette rewinder. 7-1/2 yrs old.
low hr. excel cond, $2900. KCummings
Jr. KC Creations. 5816 Lane. Raytown MO
64133. 816-356-3895.
Ampex 350, tube electr. complete & running: Ampex 600 in Samsonite case, choice
cond. 2 more for parts. 1 Runkle.
208-344-0947.
Sony TC-3530 114 trk stereo. 7" reels,
1-718-3-314 & 7-1/2 ips. $200. JKrepol.
6147 Walker. Phila PA 19135.
215-331-1432.
litagnocorder PT6-Aw/PT6-BV. P16-A. P16-1
&PT6-M, excel appearance. all $350.
Krepol. 6147 Walker. Phila PA 19135.
215-331-1432.
Ampex SP-300 transports (2). same as
AG-350 but includes tape counter. 7.5-15
ips. w/350 head rest. 114" FT. all $ 700.
Krepol. 6147 Walker, Phila PA 19135.
215-331-1432.

Crown $00 series transports (3). one hyst
sync. one DC servo & one hyst sync in
parts w/3 sets of quad elec. 1/4" quad
heads, spare heads & IC's. all $ 1000. J
Krepol. 6147 Walker. Phila PA 19135.
215-331-1432.
Magnecord 1048-4 114 trk. mdl 1028-4 1/4
tar & mdl 728 1/2 trk. all stereo %u/cases.
covers & hold down knobs, all for $650.
Krepol. 6147 Walker. Phila PA 19135.
215-331-1432.

Crown CX-822 2trk prof recorder. mounted
in portable case. vgc. low hrs on heads
w/manual. $650 neg. 1Barton. Barton
Recdg. 5611 NDelaware. Indianapolis IN
46220. 317-255-7752.

awl PATCH BAYS
NO DOWN TIME

Audico manual cassette loaders (2). $ 125
ea plus fil. Katherine. Linden Inc. 229 N
Henry.
Alexandria
VA
22314.
703-549.4429.
Tascam/Lanier 10-1/2". 4chan logging
recorder. excel cond. $ 150: Scully 270.
Ampex 3501355 maintenance manuals.
$20 ea: Teac 4010S1 auto-reverse 7" 1/4
trk. vgc. $85. W Laughlin. KDCV. 2636 N
56. Lincoln NE 68504. 402-466-8670.

VERTIGO BURNISHERS AND INJECTORS
RESTORE ORIGINAL PERFORMANCE
TO YOUR PATCH BAYS
VERTIGO RECORDING SERVICES
Noah Iloapi, , . 1

Tutu 230 & 300 model duplicating equip
inc: TDA's. cassette slaves, cassette
master. R-Rmasters. relay racks, cassettes rewinders & more, call for details. R
Kragen. Recdg for the Blind. 20 Roszel,
Princeton NJ 08540. 609-452-0606 X265.

Revel A-77 (2) 1/4 trk, needs work. $350:
112 trk. gd shape. $500, both for $800.
BBorrelli, Mediagroup. 462 Merrimack.
Methuen MA 01844. 617-688-5573.

Scully 280 R-Rwhack mnt w/19 percent
hubs. FT mono. excel cond. $400 plus frt.
B Mountjoy. Custom AN. POB 1240.
Elizabethan TN 37643. 615-543 5849.

Scully 280-8, 8trk, low hrs & well maintained. excel cond. $3800. W Sqambati.
Sqam Recdg. 84 Parkside. Suffern NY
10901. 914-368-0886.

THE VERY HEART OF YOUR
TAPE MACHINE
Can you trust it to just anyone?

Scully 270, PB machines w/14" reel
capability, new heads. 2 trk stereo.
$1000/both. B Bordeaux. KSLY, POB
1400, San Lus Obispo CA 93401.
805-543-9400.
Ampex 600 in gd cond w/manual. $ 150. D
Stebbins. KELK, POB 790. Elko NV 89801.
702-738-7118.
Ampex 4408 1/2". 4trk/2 trk servo motor.
15/30 ips. vgc. $3500. DHewitt. Remote
Recdg Srvs. 20 Kennedy Pkwy. Monsey
NY 10952. 914-425-8569.
Ampex AT440 2 trk R-R in console
w/manuals. mint cond. very low hrs.
$2000. D Bailey. Rock Shoppe Prod,
12869 Montfort Ste 250. Dallas TX 75230.
214-386-7783.
Ampex PRIO (4) transports. $30. RPorter.
Porter Recdg, P08 5452. San Mateo CA
94402. 415-349-0931.
Ampex 44A, full trk. self standing. BO. P
Downes, Brandy Wine Prod, Box 2115.
Wilmington DE 19899. 302-737-8273.
Ampex mono machine. BO. APolhemus.
Excalibur Snd. 750 8th Ave, NY NY 10036.
212-302-9010.
Kenwood cassette deck RIP %or/Dolby. BO.
PDownes. Brandy Wine Prod. Box 2115.
Wilmington DE 19899. 302-737-8273.
Rem All, gd cond w/manual. $450:
Magnacorder P75. works OK w/preamp.
$25. U-ship. SBartkowski, WEDC. 4923
W 28th. Cicero IL 60650. 312-863-3090.
3M 56 16 trk 2" 15 & 30 ips. select tape
&remote, spare cards & manual. $9400.
KFox, Mercantile Recdg. POB 2271. Palm
Springs CA 92263. 619-320-4848.
Ampex 354 modified & calibrated to current standards. $ 1000. B Mattson.
904-383-1563 or 326-9231.
STUDER IREVOX
REPAIR SERVICE
We specialize in repars & updates on all
A 77, 877, A 700, PR M. A 67. B (> 7
and Adillt tape recorders Typical 45 72
hour service with 90 day warranty Far
tory shipping hones available Largest
parts inventory with daily UPS service
New and used machines also available
VISA & MASTERCARD
ACCEPTED
Call Studio Sonws for your Pro Audio
equipment needs
o

to g

STUDIO-SONICS CORP
1165 Tower ficynd
Schaumburg. IL 60195
13121843-7400

Our staff represents over 20 years of involvement in the design manufacture, and precision service
of magnetic recording heads; and it is dedicated to the continuous updating of techniques and procedures to meet the everchanging demands of the industry.
Our studies show that in most cases worn, unserviceable magnetic heads for RECORDING STUDIOS, TAPE DUPLICATING, MASTERING, AND BROADCASTING can be restored to original performance specifications for afraction the cost of replacement. If in our FREE EVALUATION heads
are found to be unrepairable, JRF maintains one of the largest inventories of premium quality direct
replacement heads, as well as heads for custom and modification applications.

JRF/Magnetic Sciences Inc.
The audio magnetic professionals with the track record to prove it.

101 Landing Road • Landing, NJ 07850 • 201/398-7426 • Telex: 325-449

Can't Find It?

Scully 280-8,2 trk in formica cabinet, low
hrs. $2250: Scully 286 8trk in formica
cabinet, low hrs. $4500. W Burchett, BurKInc. 842 Bellefonte Pr Rd. Ashland KY
41101. 606-324-8812.

Pioneer CT41000 (2). $250 ea: Teac R601R .
$75 (need minor work): Paragon VI
background music machine. 4ch auto
switch cart machine. $250. FMcCall. Performance Srvs. 1521 W St Marys IQ29,
Tucson AZ 85745. 602-623-2110.
Scully no-2
stereo. gd working cond. less
cabinet. $ 1250. IKaufman. Natl Recdg.
460 W 42nd. NY NY 10036.
212-279-2000.
Nakamithi 550 like new cond. new heads.
belts. etc. cosmetically pert. BO. RKaufman. Ricky the K's. POB 29804. Atlanta
GA 30359. 404-636-9911.

Grundig tube type stereo portable wispkrs
&trk selectors. $ 75 plus ship; Roberts
stereo wlcrossfield heads & spkrs. $ 75
plus ship. 1Emmel. WRGE. POB 401,
Olyphant PA 18447. 717•383-1118

Call 1-800-426-8434 For Immediate Action!

INTERNATIONAL

PO Box 1555
Mtn. View
CA 94042
Telephone Number
(408) 739-9740
Telex M62922869
Ampex 351 mono. just serviced w/electr.
$350180: Ampex 351 mono w/heads &
motor for parts. BO: AKAI GX-220D. $225.
.1 West. West Side Sound. 602 W Hemlock.
Bozeman MT 59715. 406-587-1420.

Tascam 80-8 w/dbx, gd cond, $ 2000:
Tascam 35-2. 1/2 tk w/dbx. $800: JVC
KD65 cassette deck. $ 125. BMcPeek, Mirror Image. 619 S Main, Gainsville FL
32601. 904-376-1688.

Ampex 960 portable stereo recorder. 7"
reels. old but works. $ 100. BStallman,
Mtn Forrest Comm. 95 Fraley, Kane PA
16735. 215-664-4539.

Otani MX50508, gd cond. 1/2 trk (2). $ 1200
ea. BBerry. Exxel Recording, 102 NDit'
mar. Oceanside CA 92054. 619-722-8284.

rapesonic 70TAS cards & other usable
parts. C Asplund. WATR, 79 Baldwin,
Waterbury CT 06706. 203-755-1121.

Ampex 400 complete, in console, gd for
parts. $ 100 plus crating. JPhillips. 2323
London Dr. Lima OH 45802.
419-222-9292.

Ampex 020 need speaker amp & spare
cover. C Asplund. WATR. 79 Baldwin.
Waterburry CT 06706. 203-755-1121.

Ampex 600 FT. working cond, original tube
type. BO. CLarko, Larko Audio, 124 W
Washington Ste 730. Ft Wayne IN 46802.
219-424-2405.
Ampex AG600, FT portable case, excel
cond. $500. RTaxer. News 7. POB 126.
Van Wort OH 45891. 419-238-4793.
Magnecorder S368. D Tabor. WICK.
104-1/2 Public Sq. Scottsville KY 42164.
502-237-3148.
Ampex AG350, 2trk stereo heads. mono
electr. BO. CLarko. Larko Audio. 124 W
Washington Blvd. Ft Wayne IN 46802.
219-424-2405.
Tascam 34, new. includes roll-around.
$1000. B Baron. Bdct Prod East, 23
Rustic. Medford NY 11763. 516-286-8125.
Ampex AG-4408 2trk in console. $ 1500:
Ampex MR-70.
4trk in console 15-30
ips. $800. GFalk. Falk Recd, 7914 Fegenbush, Louisville KY 40228. 502-239-1010.

Grundig stereo deck w/NR. $50: Pioneer
F2121. $ 125: Technics M205. $ 125:
Technics M227X. $ 125. plus ship. JEmmel, WRGE. POB 401. Olyphant PA 18447.
717-383-1118.

Sony TC-788-4, 4trk R-R. new cond. less
than 30 hrs use. $800. DLeininger. Leininger Enterp. RD2. Denver PA 17517.
215-267-5370.

Ampex and Scully Spare
Parts, Accessories,
Motor Remanufacturing.

Ampex AG440C, 2trk in console. excel
cond. $ 1600: Ampex AG440. 2trk PB only. $400. HLandsberg. Henry Eng, 503
Key Vista, Sierra Madre CA 91024.
818-355-3656.

Otan iM15050, 3 yrs old. excel cond.
$1050. BSam. Bogart Prod. 9Twin Lakes
CI. Arlington TX 76016. 817-467-0158.

ITC 850 R-R's (2). $800 ea. S Portier,
WNOE. 529 Bienville. New Orleans LA
70130. 504-529-1212.

MAGNETIC SCIENCES

Ampex 440 R-R remote control. $40;
Ampex 350 mono tube type R-R: Shafer
playback amps for Ampex R-R, several
avail. $ 150. 8 Umberger. WLite, 51 S
Main.
Clearwater
FL
33575.
813-446-0957.

Telex 1022 (2). 112 trk. S150 ea: Dokorder
4trk. $370180. CElmasian, Tri Core Rec.
27503 Five Mile Rd. Livonia MI 48154.
313-427-8784.

Scully R-R 1970 vintage playbacks (2).
$400 ea. SCashdollar. VAVWO. Box 185.
Hartford City IN 47348. 317-348-2665.

JRF is proud to offer acomplete laboratory facility consisting of the latest in state of the art magnetic
head refurbishing and optical alignment equipment.

Ampex 600'sseveral rack mount & portable
units in gd cond. $ 1001130. R Meyers.
4700 SW 75th Ave Miami FL 33155.
305-372-5594.

Ampex AG4408 8trk. mint cond. comp
varemote. $8000. Elsmere Music, Box
185. Bedford Hills NY 10506.
914-234-9201.

Technics RSM63 3head cassette. $ 100.
David. Wave Sound Recdrs. 1956
Cahuenga, Hollywood CA 90068.
213-466-6141.

.1111:

Ampex PRIO's, one complete. $ 125: one
w/P8 heads only. $ 100. Alshkanian. Advent Dupl. 9521 Riggs. Adelphi MD
20783. 301-439-7222.

Ampex MM-1000, mint cond. $ 8750:
Ampex 440-46 4trk in Ampex console.
mint. manuals. $3800; Ampex 440-2B 2
Irk in Ampex console. mint. manuals.
$2850. JJones. RBY Recording. 920 Main
St N. Southbury CT 06488. 203-264-3666.

Want to Buy

R-Rrecorder 10-1/2" capable wtautoreverse
w11-7/8. 3-3/4. 7-1/2 speeds. SStevenson.
Stevenson Corp. POB 735. Blaine WA
98230. 604-531-4576.
Ampex MR70 elec Ador head assembly. entre machine? RPorter. Porter Recdg. P013
5452. San
Mateo CA 94402.
415-349-0931.

CATV-MATV EQUIP.
Want to Sell
CATV system, smal!, in beautiful hill country resort area of Texas, excel growth
potential, owner has other interests.
$75,000. RSmith. Lake Country Cable. Rt
1 Box 73, Comanche TX 76442.
817-879-2590.

CONSOLES
Want to Sell
Sun SPL 2212 12 ch mixer. 2main. 2mon.
2effect. 1sum outputs. $950. FMcCall.
Performance Srvs, 1521 WSt Marys 1R29.
Tucson AZ 85745. 602-623-2110.
Collins 212S stereo 6chan, all solid state.
very clean. JRunkle. 208-344-0947.
RCA 6I117A 4ch AC/DC remote mixer, gd
cond. $200. DHansen, WESL, RR4 Box
3, Noblesville IN 46060. 317-773-1597.
Ampex MX- 10 stereo bdct/recdg mixer, 4
inputs, mounted in carrying case. vgc.
$100 neg. 1Barton. Barton Recdg. 5611
N Delaware. Indianapolis IN 46220.
317-255-7752.

ITC 750 (3)R-Rstereo reproducers. $850
ea. N Allebaugh. WICE 100 John St.
Cumberland RI 02864. 401-725-9000.

Martin 8chan radio board. BO. PDownes.
Brandy Wine Prod, Box 2115. Wilmington
DE 19899. 302-737-8273.

Pentagon C-320, excel cond w/new belts &
pinch rollers, $695. R. Sumner, CAVU
Comm. 3351 Contessa et. Annandale VA
22003. 703-560-0233.

RCA 7684 wlpwr supply, gd cond. mono.
$150 plus ship. S Bartkowski. WEDC.
4923 W 28th. Cicero IL 60650.
312-863-3090.

MAONITIC RECORDING
ELECTRONICS

Clover System, 24 x16 xformerless 50K
new. $4000. K Fox, Mercantile Recdg.
POB 2271. Palm Springs CA 92263.
619-320-4848.

•
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upgrade

and O.E.M. models for
studio tape machlnes, mag film
recorders and high speed duPII-

cators. Record/ may- Repro only
-stereo conversions.
see your dealer or call_

lnovonics
SANTA CRUZ, CA

1408) 458-0552

Harris Gatesway 80 mono. 8chan. $ 750. M
Ripley. 4-K Radio, Box 936. Lewiston ID
83501. 208-743-2502.
Gates Naha, very clean & not modified.
$500 plus ship. R Mayben, CNN, 1805
Kimberly.
Marietta
GA
30060.
3404-426-0631.
Taaam 10, loaded wlmeter & pwr supply
assembly. patch bays. pert cond. BO. H
Jenkins. KFMM. POB 549. Pina AZ 85543.
602-485-2228.
API & FAX mic & buss modules. 575 ea
APolhemus Excalibur Snd, 750 8th Ave.
NY NY 10036. 212 302-9010

Want To Sell It?

May 1, 1986

Radio World

ItU

Broadcast Equipment Exchange

CONSOLES ... WTS
Altec Lansing 250 10 chan solid state for
TV. AM. FM or FM stereo, com( lete w/2
wired in patch panels & solid state pwr
supply. $ 850 plus ship. R Osborne.
WMOV. POB 667, Ravenswood WV 26164.
304 273-2544.
Nene EQ. BO. APolhemus. Excalibur Snd.
750 8th Ave. NY NY 10036.
212 302-9010.
BE 10M350 10 ch slide pot dual out. vgc.
$2000. D Hansen. WESL. R124 Box 3,
Noblesville IN 46060. 311.773 1597.
Gates Producer mono. 4ch, gd cond, no
mods. BO. 1Walters, KKJO. 3019 Lovers
Ln. St Joseph MO 64506. 816-364-3365.
QRK 5S, 5chan stereo. 9stereo inputs.
gd cond. $600. SAlexander. WALX. Persimmon Tree, Selma AL 36701.
205.875-9360.
Tangent 24 chan in Anvil road case.
$1800. G Falk. Falk Recd. 79'4 Fegenbush. Louisville KY 40228. 502-239-1010.
Altec Lansing 250SU 10 chan solid state
mono or stereo, comp w/2 wired in patch
panels. $ 800 plus ship. R Osborne.
WMOV. Box 667. Ravenswood WV 26164.
304 273.2544.
EN Two 5208,8 chan stereo. pert cond.
$600. BBerry. Exxel Recdg. 102 N Dit mar. Oceanside CA 92054. 619 722-8284.
Tascam Mdl 10, 12 x4 mixing console.
$750. B AlcPeek, Mirror Image. 619 S
Main, Gainsville FL 32601. 904_376-1688.
Russco Studio Master 505 5pot mono. gd
cond. $ 700. B Umberger, W-_ de. 51 S
Main,
Clearwater
FL
33575.
813-446-0957.
Collins 212S-1 stereo 6 chan. gd cond.
$500/130. RMeyers, 4700 SW 75th Ave.
Miami FL 33155. 305-372-5594.
Gates stereo Yard, well kept. gd and. $500.
A Ishkanian, Advent Dupl. 9521 Riggs.
Adelphi MD 20783. 301439-7222.
RCA BC17 Aor B10 pot 3char simulcast
board; RCA BC7 A or Baudio console.
dual chan. D Brady. 601-684 5839.
Tascam Mdl 10 8ch mixer, $900; Master
Room XL-210 stereo spring reverb. $200.
MJones. Mi Prods. 2220 E3rd St. Dayton
OH 45403. 513-252-4480.

Quantum 22, 14 chan. 2yrs old. loaded.
BO M St Cyr. WVIC, 2517 EMt Hope,
Lansing MI 48910. 517-487-5986
BE Mdl 85150, 8chan stereo. excel cond.
$2650 P Gregg. Fremont Church. 460
Gaylord Ct. Sacramento CA 95864.
916 489-0757
Want to Buy
Spade AS30 or AS3013. 5chan stereo. must
be clean & in gd working cond. BMount
joy. Custom AN, POB 1240. Elizabethan
TN 37643. 615-543-5849.
Shure M67 mic line mixer. KSmith, WJBQ,
583 Warren. Portland ME 04103.
207 775-3439.
Solid state mono console, 5chan or more.
in gd cond, send details wrbest price. R
Wiles. Sunflower Radio, 9421 Ballentine,
Overland Pk KS 66214. 913-541-9674
eves

DISCO & SOUND
EQUIP.

Delta Labs ADM 1024 Efiectron II digital
delay. new & sealed boxes. $ 300. GErnst,
Bayside Snd. POB 166. Lincoln City OR
97367. 503 996-6020.
Yamaha E1010 rackmount analog delay.
$160. GErnst, Bayside Snd, POB 166, Lincoln City OR 97367. 503-996-6020.
UREI 1176, comp limiter: Delta Lab DL3
delay line: RCA BA6A tube limiter. N
Jameson, Jameson Recd, 237 Viloodview,
Decatur GA 30030. 404-3734210
UREI 1A-3A, i2t N Jameson. Janeson
Recd, 237 Woodview, Decatur GA 30030.
404-373-4210
Shure M-6212laucho-master EQ's. hi-Zline
level in 600 ohm balanced out wNU
meter, excel cond w/19" rack mount panel
adapter. $ 65 ea neg. 1Barton. Barton
Recdg. 5611 NDelaware. Indianapolis IN
46220. 317155-7752
din 11813) compAimit/expander. $85 ea.
W Busetti, Lizard Elect, 114 NRobinson,
Florence CO 81226. 303 784.3540.
Pultec FQ's. $ 700. APolhemus. Excalibur
Snd. 750 8th Ave. NY NY 10036.
212-302-9010.

Want to Sell
Realistic dual 10-band graphic EQ. excel
cond. $ 75. W Laughlin. KDCV. 2636 N56.
Lincoln NE 68504. 402466-8670.
Clubman 2+2. $ 150 ea: Womark disco mixer. $ 125: Pioneer reverb. $ 75: light controller pwr pack. 8ch. pinspots. misc
spots 1kW/ch. $ 1000. FMcCall. Performance Srvs, 1521 W St Marys (
229. Tucson AZ 85745. 602-623-2110.
Pultec EQP-1, tube EQ. N Jameson.
Jameson Recd. 237 Woodview. Decatur
GA 30030. 404-373-4210.
Technics M224. $ 100. David. Wave Sound
Recdrs. 1956 Cahuenga, Hollywood CA
90068 213-466-6141.
Echoplate Ireverb. $2500. N Erickson,
Rainbow Recdg, 2322 S64th Ave. Omaha
NE 68106. 402-554-0123.
EV Sentry VI1 pair). $ 325/pr. David. Wave
Sound Recdrs. 1956 Cahuenga.
Hollywood CA 90068 213-466-6141.
Technics SL1200MKII, never out of box.
$225 8Davidson. WJBD. POB 70, Salem
IL 62881. 618-548-2000.

Pressing plant, 4fine builts, dies, pumps.
tower shrink wrapper, crusher. etc, trade
for 16 th or $ 10.000. CElmasian. Tri Core
Rec, 27503 Five Mile Rd. Livonia MI
48154. 313-427-8784.
Hammond M-Zorgan. w/teslie 251 saeaker.
5extra oil tubes Inc. excel cond $825.
RZimmer, Curtis Comm. 1010 Ross. Terrell TX 75160. 214.563.9825
Bunven DNF-1201A, dynamic noise filter.
$1513/130. C Beckwith. 700 County Rd.
Westbrook ME 04092. 207-773-5106.
Eventide 11949 Harmonizer. 6 mss old.
$2700 HWarman. Avalanch Recd 10650
Irma No. 27. Northglenn CO 80233.
303 452-0498.
16I. 4301 speaker Il pair). like new. $ 150
ea HUnderwood. Underwood Audo, Bldg
34A DeKalb/Peachtree Airport. Chamolee
GA 30341. 404457-1268.
Altec speakers, floor models. 15 - woofers.
$100 ea; Crown amp D150A, factory
rebuilt. $350; McIntosh amp. factory
rebuilt. $ 250. W Burchett. Bur-KInc. 842
Bellefonte Pr Rd. Ashland KY 41101.
606 324-8812.

Distributor Directory
dille
„„.,,,•"•

Aphex
Broadcast Electronics
dbx
Eventide
Gentner
JBL
Nakamichi Pro
Orban
Otan i
Straight Wire Audio
Tascam
UREI

And a whole lot more!
Call Paul Grzebik:
313/471-0027
in Michigan: 800/482-2291
241 66 Haggerty Road
Farmington Hills, MI 48024
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Can't Find It?

Gates FIl Statesman & RDC10 remote con
trol. DTabor, WLCK. 104-1/2 Public Sq.
Scottsville KY 42164. 502-237.3148.

Want to Buy

Volumes 4300 gd cond wlmanual. $290.
UREI LA- 3. gd cond whack ears & manual.
$290. KHarnack. 895 Mt Rushmore Dr.
Richmond KY 40475. 606-624-2181.

1BL, Harts Fields, Paragons. EV. Patricians.
Tammoy Red. Silver. Gold. etc. CDripps.
Kurlufi Ent. 4331 Maxson. El Monte CA
91732. 818444-7079.
Altec 1530. need (2)in gd cond. DWeston.
Westone Electric, 5922 W 76th. LA CA
90045 213 ,216-7814.

LIMITERS
Want to Sell
Harris Solid State AGC's 121. calibrated
$200 ea. B Mattson. 904 383 1563 or
326-9231.
UREI 1A3-Abrand new cosmetically & functionally pert. excel cond. BO. RKaufman
Ricky the K's. POB 29804, Atlanta GA
30359. 404-636-9911.
Dorrough DAP 310 matched set for stereo.
$900iboth pert cond. 1 Cunningham
YSDA Radio, Rt 2Box 113B. Stonewall OK
74871. 405.2654496.
Dorrough 310 compression/expansion
model w/AM peak limiter card. BO. BEarly, 1340 Marshall Apt 2, Lakewood CO
80214. 303-238-1292.
Audimu 444 mono. $ 75, Volumax 4110
stereo. $ 125, Moseley TFL 280 limiters
121. $3001pr. ABaler, WPIX. 220 E42nd.
NY NY 10017. 212 210-2773.
Harris MSP-90, AM limiter & AGC amp. 6
yrs old, excel cond. $ 800 plus ship. A
Decker, KDSJ. Deadwood SD 57732.
605-578-1826.
Collins 26U-2 stereo limiter, tube type, gd
cond. BO. RSchaurtz. K65-AM, Ricks College. Rexburg ID. 208-356-2925.
CAL APP- 300A & SEP 400A & PhIC.300A
AM processing system. $ 1800. M Ripley.
4-K Radio. Box 936, Lewiston ID 83501.
208143-2502.
Dorrough DAP 310, wfimproved AM limiter
card. aligned. w/manual, $800. SWilson.
KLS FM. Amarillo TX
79114.
806-371-9797.

Volumes 400, $125: Volumax 411. $ 200:
CBS RIIIZ. $ 75: lnovonics 215 chassis.
$200. PWells, KLZZ. 8665 Gibbs Ste 201.
San Diego CA 92123. 619-565-6006.
DAP 310 ( 2) audio proc. gd cond. FM
limiter cards. $950 firm. BHarris, Duffy
Bdct. 5350 SRoslyn Ste 210. Englewood
CO 80111. 303-741-5654.
CRI APP300, SFP400. P61C300A. AM
system, like new. BO. TGreenleigh. K1Q.
1506 Gibson Ave. Ogden UT 84404
801-392-7535.
Optimad 80004, rebuilt, excel cond. $2000.
VArgo KYLT. Box 2277. Missoula MT
59806. 406-728-5000.

Mica Caps

Gates solid-state FM audio limiters. $500
ea ipairl L Ayer, KRPL. POB 8849,
Moscow ID 83843. 208-882-2551.

CBS Volumes 411 w/manual. $250, Gates
Solid Statesman AM limiter w/manual.
$125. M Phillips. POB 985. Laurinburg NC
28352 919.276-1306.

RCA BX77 gd cond. $295. AIshhanian. Advent Dupl. 9521 Riggs. Adelphi MD
20783. 301-439-7222.

Harris MSP-100 audio processor. rack
mount w/manuals slight problem in limiter
module. $ 300. ALee, KBRC. PUB 250. Mt
Vernon WA 98273. 206-424-4278
Harris MSP90 audio processor. $ 750. CE.
KQIZ, POB 7488. Amarillo TX 79114.
806-353-6662

CeCo

CART'EM UP ON
AUDIOPAK AA-4

commuruc•toons, Inc

Franchised Distributors
of Electron Tubes
and Semi -Conductors

Call for best price
Sales -Service

Call 800-221-0860

Cartridge
Service

-self contained
-remote controlled
-convenient installation
CALL Peter Palagonia, for 3Reasons why Norac is Best! National
toll free 1-800-225-0227 (after
2nd tone dial e995-692) in Texas
and International 512-726-0130.
" The Broadcasters Power Company"
NORAC BROADCAST
POWER SYSTEMS
1305 Corpus Christi Sr.
Laredo. Texas 78040

Ile..s/ (fees
tur a/
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RADCOM
IMCOR•OR

Alt

2115 Avenue X
Broo kly n NY 11235
718-646-6300fTWX235125

MICH flgOCIEFS
• CORNELL-DUBILIER

Towers, Transmitters,
Coax, Antennas, Studio,
SMC Automation, RPU & STL

•fl-I-

JENNINGS VACUUM
CAPACITORS

CALL TOM BUTLER
FROM
EQUIPMENT
501-253-8556
RADCOM, INC
P.O. Box 191
Eureka Springs,
AR 72632

MICA

CAPACITORS

0

(
-714)898-7224
TOWER
Erection-Maintenance
Turnkey- Installation
301 & 340 FCC
Engineering

Shure SIA7 dynamic mic. $225; Shure
SM54. $ 150. GErnst. Bayside Snd. POS
166. Lincoln City OR 97367.
503-996-6020.
Sennheiser RUE 2002, brand new, $500. K
Decamp, KUCV. 3800 S48th St, Lincoln
NE 68506. 402-488-0996.

Ave.

Oceanside, CA 92054
619-722-6162

Call 1-800-426-8434 For Immediate Action!

Sennheiser IAD421 almost new. $ 175:
Neumann KM84 (2) wAvindscreen & case,
like new. $ 175 ea: EV RE20, top cond ( 2).
$300 ea. DSmith. Group One Prod. 2597
Romig Rd Ste 12, Akron OH 44320.
216-753-4733.
AKG C-33 stereo condenser mic, excel
cond, needs pwr supply transformer,
$800. D Peacock, WTBC-FM. POB 445.
Williston VT 05495. 802-878-8118.

Want to Buy
Sony C178 mic. R Porter. Porter Recdg,
PH 5452. San Mateo CA 94402.
415-349-0931.
Itemler antique condenser mic, circa
1930's. spare parts for grill plate, acct. B
Mountjoy. Custom AN, POB 1240.
Elizabethan IN 37643. 615-543-5849.
RCA 77DX needs to be in excel cond.
& elec. BMims. WTSU. Troy St
Univ. Troy AL 36081. 205-566-3000
ph2y
x
6s
8
ic
.ally

Altec Lansing 6391 mics, must work. F
Spinetta. KCEA, 415-321-6049.

MISCELLANEOUS
Want

STOCK

305 Wisconsin

Neumann KM84 mics (2). $250 ea; (
2)
Neumann Kh183 omni capsules. $110 ea,
total system price is $675 for both mikes
&capsules. NEwers, Inner-Vision, 1709
Praiorle,
Madison
WI
53711.
608-274-7733.

Sony C-3118/C37P (2) of ea avail, new in
box. $ 1350/all. DCurtis, Creative Sound,
281410733W22 4
4
9t
9b , Appleton
WI 54914.

Broadcast Parts & Service
360 Bohannon Rd.

»err

Shure PE351.12). 565SD ( 2), PE15H. PE52.
PE25L. new. $425. CElmasian, Tri Core
Rec. 27503 Five Mile Rd, Livonia MI
48154. 313-427-8784.

RCA 7712): Altec 639 (2): RCA BK5B (
3),
all mics complete & in excel cond. $200
ea. IKaufman. Natl Recd. 460 W 42nd.
NY NY 10036. 212 ,279-2000.

BROADCAST

(404) 964-3764

Neumann U-67 tube type mic excel cond.
w/pwr supply. NJameson. Jameson Recd,
237 Woodview. Decatur GA 30030.
404-373-4210.

UREI dual LA4, 1176LN. 1178. all in gd
cond. $ 500. $400 & $600. DSmith. Group
One Prod. 2597 Romig Rd eV. Akron OH
44320 216 7534733.

Broadcast

'

to Sell

Modulation Sciences CP803 composite clipper. excel cond, $ 350. D Smith. Group
One Prod. 2597 Romig Rd II1V. Akron OH
44320. 216-753-4733.

ANTHONY IANNA

P.O. Box 426

Want

Turner 2302 dynamic, new. $ 30; Turner
450D paging mic. new, $ 10. W Laughlin.
KDCV. 2636 N 56. Lincoln NE 68504.
402-466-8670.

Neumann U-64 (
4) central pwr supply. gd.
$2000: RE- 20's ( 41 new. $ 250 ea: AKG
0105. $ 50: Sony EMC65 battery pwr.
$100. W Burchett. Bur- K Inc. 842
Bellefonte Pr Rd. Ashland KY 41101.
606-324-8812.

Broadcast Radio Manager

Fairburn, Georgia 30213

MICROPHONES

Sennheiser MD0421U, $150. PWells, KLZZ.
8665 Gibbs Ste 201. San Diego CA 92123.
619-565-6006.

SPENCER

1-800-221-6941

Volume: 4111 stereo. gd cond: Audimax
4450. gd cond. BMcGuire, WWHS. Box
606. Hampden- Sydney VA 23943
804-223-8773

Harris MSP 90 tri band audio processor.
mint cond. $ 1500 or trade for Optima
8000A: Kahn Symetrapeak SP58-1A.
$100: Elcom WBL 11 composite clipper.
$200. B Umberger, WLite, Si SMain.
Clearwater FL 33575 813446-0957

--• •

Vacuum caps

Buy

E-V1776 condenser & 647A dynamic. BO.
LEmgspad. Coulee Recd, Rt 1. Stoddard
WI 54658 608-788-8205

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

TRANSMITTER
PARTS

Want to

Dorrough 310AM processor. $ 500 or less
KRussell, WRPT POB 418. Peterborough
NH 03458. 603.924-7165.

()Man 4244 stereo comp limit. like new.
BO. RKauffman, POB 29804. Atlanta GA
30359. 404-636-2787 aft 2PM EST.

Rebuilt Tubes
Coils
Etc . .

r
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CALL :

Radio Shack flon-5spkrs. $40 ea plus ship.
new 1Emmel, WRGE. POB 401 Olyphant
PA 18447. 717-3831118

The following distributors serving the broadcast industry

Rectifiers
RF AM Meters
Transformers
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One Source
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Radio Tower Co., Inc.

Radi o City, U.S.A.
(208) 344-0947

to Sell

ADC patch bays cords & connectors. BO.
APolhemus, Excalibur Snd. 750 8th Ave,
NY NY 10036. 212-302-9010.
48 Vsupplies, 80. APolhemus, Excalibur
Snd, 750 8th Ave. NY NY 10036.
212-302-9010.

Want To Sell It?

28
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BroocJcost Equipment Exchonge
MISC

WTS

Rack, 19. 72 - tall, doors. extra ( new)
panels, Uship. $ 50. W Laughlin, KDCV.
2636 N 56. Lincoln NE 68504.
402466-8670
McMartin TGVEBS & EBS2 encoder. gd
cond. CGoodrich. Goodrich Enterprises.
114 35 Manderson, Omaha NE 68164.
402493-1886
Try our classifieds. Serves every radio station in Florida. Florida Radio News, Box
540915,
Orlando
FL
32854.
305.894.1830. 25' per word.
Transformers, (
25) Beyer TR.145-BV35570:
(201 UTC H-22: (3) UTC A-48:13) UTC A-20:
(6) UTC A-33: (2) Ampex B-17331-1: ( 9)
Midwestern 250 ohm to 50 ohm & (9)
Midwestern 5K ohm to 600 ohm & 8ohm
1wt. all $350. 1Krepol. 6147 Walker.
Phila PA 19135. 215-331.1432.
ITT office intercom system. 15 phones inc
switches & equip. $800 plus trt JBaltar.
Reel Comm. 67 Green. Augusta ME 04330.
207-623-1941.
Telephones, Ill rotary dial, 3-line whndiv
hold for each line, does not require Am
phenol. just modular various colors. $ 25
ea: Record-A-0all tele answering machines
(2) mdl 560 not remoted. $65 ea. plus
ship JEmmel. WRGE. P013 401. Olyphant
PA 18447. 717-383.1118
ASR- 33T send & receive 'iv/stand. rolls of
paper. ribbons, punch-tape paper. 80. J
Emmel. WRGE. POEI 401. Olyphant PA
18447. 717-383 1118.
3M Alpha Secretary 1plain paper copier,
needs work. BO. 1Emmel. WRGE. POB
401. Olyphant PA 18447. 711-383-1118.
Mulbcon, 230' plus. 30 conductors paired.
unshielded on spool new requires ship
by freight. $95: 270' plus coax cable. new.
$35. RZimmer. Curtis Comm. 1010 Ross,
Terrell TX 75160. 214-563-9825.
Racks, (
3)7'. 19". $ 125 plus frt. 1Baltar,
Reel Comm. 67 Green. Augusta ME 04330
207-623-1941.
Century 2roller. new. ( 5) & one Colortran
HAG-6. $45 ea. A Ross. 8022 27th NE.
Seattle WA 98115. 206-575-4624.
AM/FM station, WNDI. real estate includ
ed. $400.000 AStanley. WNDI, POB 545.
Sullivan IN 47882 812-268-6322.
Radio Station, AM 1000 watt fulltime.
western WA station, must sell. building &
equip included. $ 250.000 terms. EKaz
mark. KAPA. 2065 Ocean Ave. Raymond
WA 98577. 206.875.5551

Sylvania EGK (9): EHK ( 1); BTL ( 1): 176-018
(4): 176022 ( 1), $ 7ea. ARoss. 8022 27th
NE. Seattle WA 98115. 206-575-4624
AS Journal Vols 1-14. 1953-06, 56 issues.
$200 PPD. RSchneider. Savage Ind. 183
Woodside Terr, Springfield MA 01138.
413 736.5853.
AX patchbays & cords, trade or $ 25/130:
Duncan faders. S15 ea. APolhemus. Ex
calibur Snd. 750 8th. NY NY 10036.
212 245-2435.

Want to Buy
Radio & TV equip from 40's & 50's for
museum. RWeinburger, Ripleys Believe
It or Not. 800 Parkway. Gatlinburg TN
37738. 615-436 ,5096.

Manager of Radio Operations of New lower
Manhattan facility. needs 5yrs exper wl2
yrs managerial. & BSEE or equiv. Duties
will include directing, training. etc. Salary
33.38K commensurate w/exper. Send
resumes and cover letter to: Personnel
Director, WNYC. 1Center St. 32nd Fl. New
York NY 10007.
Radio Engineer w/minimum 2 yrs radio

Bdct

Equip Salesman

wanted to cover the midAtlantic area. Must have
bdct sales & eng exper & be
knowledgable in configuring complete AM & FM
systems. Send resume to:
Northeast Bdct Labs, POB
1176, S Glens Falls NY
12801.

Can't Find It?

GR 1181A freq mentor 600 kHz: RCA Lissa
jnus type phase mon: Hems-Clark 112
phase mon w/remote panel: McMartin
TBM ,2500 FM mon RF amp. P Wells,
KLZZ. 8665 Gibbs Dr C01. San Diego CA
92123 619-565.6006.
Belot FMM1 & EMS'. Mr. Sherwood.
WKGR. 600 Atlantic. Ft Pierce FL 33450.
305-461-0899.

Want to Sell
Potomac three tower AM- 19 204) new
cond 1Runkle. 208 344 0947
McMartin TBM 3700, TBM 2200A. TBM
20008. complete monitor package excel
cond. tuned & factory tested on your Ire
quency. CGoodrich, Goodrich Enterprises
114 35 Manderson. Omaha NE 68164
402-493.1886
McMartin TBM 3500 FM mod mon. D
Tabor. WLCK. 104.1/2 Public Sq. Scottsville KY 42164. 502-237 3148.
Station gear inch Gates PA 5693 & RCM
12/14. Clarke 108C: Roberts 191 & 192:
Magnacord PT63A: Wilkinson S1A2: ABC
pulse decoder rcvr: Fidelipac 300 carts:
Gates 245PM102. call for details. BO. 1
Hendrick. WKCT. POB 930. Bowling Green
KY 42101. 502-781.2121.
Collins 900-F SCA monitor. 67 kHz. works,
gd shape. will trade. $ 300/130. 1Schloss.
KICD. 2600 Hiway Blvd Spencer IA
51301. 712.262-1240.
Nems-Clarke 112 in 2 towers. whemote
panel. $ 350. PWells, KLZZ. 8665 Gibbs
Ste 201. San Diego CA 92123
619 565.6006.
Collins 900C2 SCA mon. $ 300. BUmberger.
W-Ute. 51 SMain, Clearwater FL 33575.
813-446.0957
Gates M-5693 rack mount no manual, $ 50.
A Lee, KBRC. POB 250 Mt Vernon WA
98273. 206 424-4278.
Nems-Clark 108E phase monitor. BO. L
Houck. Rollin Recdg. 210 Altgelt. San An
tonio TX 78201. 512-736-5483

FM monitors for 95.3 MHz. prefer Belar. E
Moody, KJEM. 216 NMain. Bentonville AR
72712. 501-273-9039

MOVIE PRODUCTION
EQUIP.
Want to Sell
Camera Flex, 35mm w/variable shutter. 5
magazines. 2motors & zoom lens. BO. L
Meister. Meister Prod. 321 River Rd.
Nutley NJ 07110 201-067-2323.
Audits S16mm camera wNariable & constant motors. 12-120 Angenieux zoom
wirnotor. 3400' mags w/talk cue motor.
mattbox. 3primes 10125/50mm. Cine 60
new belt battery. filters, cables. case.
more! $ 3900 C Wiesehahn. Wiesehahn
Studios. 249 W 29th NY NY 10001
212 503-6612
Bell 552 16mm projector. $450 plus frt.
Katherine, Linden Inc. 229 NHenry. Alexandria VA 22314. 703-549-4429
Auricon Pro 1200,16mm sound on film op
hcal & magnetic, comp like new cond. BO.
LMeister. Meister Prod. 321 River Rd.
Nutley NJ 07110. 201-061-2323.
Synchronizer:, ( 2) 3gang. 35mm, brand
new. still in box. BO. LMeister, Meister
Prod, 321 River Rd. Nutley NJ 071 10
201-667-2323
Magnetic Sound CP-16 camera, Angenieux
12-120 zoom extra batteries magazines.
etc, $ 1400 as is. UGeorge. 175 5th Ave
Ste 3206. NY NY 10010. 212-475-3330.

Want to Buy
III. Cmountzoom lens, magazine for Boleo
cameras & all Boleo access repairable, gd
cond. HDeans, Deans Prod 170 Grand,
White Plains NY 10601. 914 949.5920.

To place ads in this section, use the Action-Gram form
To respond to box numbers, write Radio World. Box
1214, Falls Church VA 22041, Attn: .

New York station has opening for highly
qualified
technical
supervisor.
Maintenance exper required for all phases
of broadcasting. Contact Kenneth Stout.
WPAT AM/FM. 201-345-9300.

Belot FM RF amp, gd cond sell or trade.
Belar remote FM mon/freq mon meter
panel. sell or trade CFrienwald, KNBQ.
POB 11000. Tacoma WA 98411
206-383-9700.

Want to Buy
MONITORS

Employment
HELP WANTED

Gates GT1A-88F FM freq mon. $ 400: Gates
GTM088S FM stereo mod mon. $ 1500:
Gates GTA-88F. $200: Gates GTM-88R FM
RF amp. $400: McMartin TBM-2000A SCA
freq/mod mon, $ 1000. LAyer. KRPL. POB
8849. Moscow ID 83843. 208-882-2551.

maint exper. studio & xmtr, FCC general
& SBE certification preferred Send
resume salary requirements E.O.E.
WHBC. POB 9917. Canton 011 44711.

POSITIONS WANTED
ENG/RF ENG, former TV CE Fargo ND. 18
yrs exp TV & xmtrs. FCC genrl & ham ex
Ira, for resume write: FKovell. Rt 3Box
35C Fargo ND or call 701.282.3501 aft 6.
Hardworking corn eng looking for FT posi
hon, will consider announcing. well quai,
9yrs exp in AM/FM. worked w/former FCC
eng. prefer KS. parts of CO. MO. NE, OK,
TX & AR. avail immed. Larry Timmons.
913.425-0509.
CE for quality station in midwest or west.
30 yrs hands on exp in radio TV bdct
maint Rick, 509-332.6310
Engineer, problem solver. 15 yrs
AM/FM/TV/translators/construction. desire
long/short term work in West. M Miller.
Box
3437.
Chico
CA
95927,
916-893 8737
CE (radio), any market. Former CE Boston.
Houston. Miami. Ft Lauderdale, Ham.
General, Nondrinker. now! Meyer Gottesman, 3377 Solano R312. Napa CA
94558. 415.550-8506

RECEIVERS &
TRANSCEIVERS
Want to Sell
Marti xmtr & 2 receivers. 4yrs old.
Runkle. 208-344-0947.
Bearcat BC300 vgc. 50 ch search. $250.
BHarris. Duffy Bdct. 5350 SRoslyn Ste
210. Englewood CO 80111 303-741 5654
Motorola Moxy base 2- way radios
w/cable/antenna. UHF. $400: Motorola
HT 90 portables. $400 ea w/chargers &
cases: Motorola HT-220 UHF portable
wIchargerIcase. $ 400: Motorola MH - 10
VHF wIcharger/case. $ 400 J Emmel.
WRGE. ROB 401. Olyphant PA 18447
717 383.1118.
Motorola UHF ENG system whIT's, mobiles,
voting system & more, wide audio bandwidth. $35000. PWells, KLZZ. 8665 Gibbs
Ste 201. San Diego CA 92123.
619-565-0006.

Want to Buy
McMartin ERS2EBS monitor. K Smith.
WJBQ. 583 Warren. Portland ME 04103.
201.775 3439,
Sony SRF-A100multimod AM stereo radio.
CBeckwith, 700 County Rd. Westbrook
ME 04092 207 773-5106.

REMOTE &
MICROWAVE EQUIP.
Want to Sell
RCA BTX 101 (
2) 67 kHz SCA gen. $350.
ABater. WPIX. 220 E42nd. NY NY 10017.
212 210-2773.
Harris UPI, 3motor disk & electr. 4yrs old.
BO plus ship. ADecker. KDSJ. Deadwood
SD 57732. 605 578.1826.
Moseley PCL505CX xmtr tuned to 949.50.
as is. BO MRolnick, WAIGK. 1Bala Plaza,
Bala Cynwyd PA 19004. 215-879-6000.
Microdyne 1100-FTC(11)RiCICK.satellite down
converter wIDC block. BO. D Zachary.
KCAM. PUB 249. Glennallen AK 99588.
907-822-3434
Modulation Assoc Demod 1SCPC 1yr old.
tuned for Dow Jones. $ 1800. 1Lyons.
KLSK. 121 Sandoval. Sante Fe NM 87501.
505-983 5873
S-RSA7325 digital audio processor w/7.5
kHz dual audio decoder, voice cue
decoder. SA 7300 wide band DPSK rcvr,
crystals for ABC & NBC DVoss. KCTN,
Rt 1 Box 86 Elkader IA 52043.
319.245-1400.
Motcrola MR-96 microwave system. 6chan,
comp system incl antennas & cable never
used BFerguson, WJIC. Box 132. Salem
N1 08079 609-935-1510.
Marti 3087, 161.67 needs work. great for
parts. BO. M Shannon, WAMJ. 1129 N
Hickory, South Bend IN 46615.
219-234-1580.
S-Aelec for digital audio sat reception incl
downlink converter, rcvr, digital pro
cessor. ( 1) 3KC voice cue card freq select
switch, crystals for ABC. NBC. CBS. ABC
tone decoder & manuals. $6000. L
Ludovici, WICC, 177 State. Bridgeport CT
06604. 203-366-9383.
Wegener 1615 demod card. $ 550: SA 15
kHz dual audio decoder. $ 700: voice cue
decoder $ 100 both like new. EMartin,
WKGN, 2900 Sutherland. Knoxville TN
37919. 615-521-0220.
Ant reflectors, (3) type 812-055 passive
reflectors 8' x12' microwave. 80 JCunningham. KEOR. POB 1110. Atoka OK
74525. 405-265-4496.
Tellabs FM stereo te/co EQ system w/pro
gram amps & repeat coils. BO. MMeyerm,
KLQP. Box 70. Madison MN 56256.
612-598-7301
Comres RLX TUI set, in gd cond. $ 1200 K
Decamp, KUCV. 3800 S48th St, Lincoln
NE 68506 402488-0996.
SSC 33410(1(6) ABD DTMF decoder panel
rack for satellite network. $ 325: SSC
307SY-ABD DTMF encoder for satellite
network. $ 185. CE. KQIZ. POB 7488
Amarillo TX 79114 806-353-6662

McMartin B113R, 67 kHz. subcarrier gen
in excel cond. $ 550. HDybedock, WBSW.
POB 999. Kankakee IL 60901.
815-939-4541.
Moseley INC-15 metering gen/demod cards.
panel meter. & front panel. PWells. KLZZ.
8665 Gibbs Dr (201. San Diego CA 92123.
619-565-6006.
NC 1/2 RR 80 pagers 1271; one RK22 console: Moseley SCG4 SCA gen, complete
paging system. IPollock. WAIMG. Rt 2
Bypass Rd. Brandenburg KY 40108
502422-3961.
Andrew type whip antenna. 405.1 fiberglass
wInints. BO JCunningham. KEOR. POB
1110. Atoka OK 74525. 405-265-4496
Dish ant 10 ..
890-960 MHz type P-9120 (21.
BO. 1Cunningham. KEOR. POB 1110.
Atoka OK 74525 405-265.4496

Micro Control chan expander DLT-10E for
DLT-9. $ 500. CE. KQIZ. ROB 7488.
Amarillo TX 79114. 806-353-0662.

Harris RF1501, 6chan VHF Hiband 25 W
xcvrs ( 3). on RPU freq 5. $ 150 ea. R
Levandowski, WBOBNR. 1601 Ramsey.
Hastings MN 55033. 612-437-6510.

ABC MRP-1 cue command decoder, like
new. $ 850. E Martin. WKGN. 2900
Sutherland, Knoxville TN 31919.
615-521-6220.

Call 1-800-426-8434 For Immediate Action!

Moseley TRC15AW. B Lipis. KCBQ. ROB
1629.
San
Diego
CA
92112.
619-280 1170
Marti old type xmtrs & rcvrs, complete or
partial. VHF or UHF: also a36" or smaller
19 - rack. R Wright, WLLX. RT5.
Lawrenceburg TN 38464. 615-762-2916

STEREO GENERATORS
Want to Sell
RCA BTS 101 stereo gen. $ 250. A Baler
WPIX, 220 E 42nd. NY NY 10017.
212-210.2773

Marti xmtrs, preferably older type UHF.
any cond. for parts RWright. WLLX. 1208
N Locust, Lawrenceburg TN 38464.
615 762.2916
STI, dual or composite system wlantennas
&remote control. EMoody. KJEM, 216 N
Main.
Bentonville
AR
72712.
501 273-9039.
RPU smti & rcvr in 160 or 450 MHz band.
EMoody. KJEM. 216 NMain, Bentonville
AR 72712. 501-273-9039.

Harris MS15R stereo gen mint cond. $ 1500
or trade for Optimod 8000A: RCA BTS 1B
stereo gen. vgc. $ 500 BUmberger.
51 S Main, Clearwater FL 33575
813.446-0957
Wilkinson SG-9E, $750/80 JWest. West
Side Sound. 602 W Hemlock, Bozeman MT
59115. 406-587-1420
XI stereo gen. $ 200. TPounds. WREL
POB
902.
Lexington
VA
24450 703-463-2161.

Marti SIL 8needed in top cond for mating
to stereo, will pay. CFarmer, KTDO, ROB
568. Toledo OR 97391. 503-336-2252.

SWITCHERS (VIDEO)

Marti xmtr & rcvr STL older model. in gd
cond. prefer w/antenna. T Hite. WAUC.
Box 936. Wauchula FL 33873.
813-773-5008.

1St 902 10 - 2M/E. croma key. 2dsk quad
split, excel cond. $ 2500/80 MParadiso.
Ultimate Image. 7200 Duffield Ave. LA CA
90045 213-410 1009.

Want to Sell

Consultants
r

Applications & Field
Engineering
Frequency Search
AM- FM- TV

William E. Davis, P.E.
Telecommunications & Broadcast
Consultant
Off: 918-369-2559
Res: 918-369-5440

P.O. Box 26
Bixby, Oh
74006

BROADCAST
TECHNIQUES

ar

R.L. HOOVER
Consulting Telecommunications
Enginsibr

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

Robert M. Lund
Broadcast Consultants

Applications
FIELD ENGINEERING
SERVICES

Applications Field Engineering
617/832-2611

DCR AUDIO

W. LEE SIMMONS

Custom Studio

& ASSOC., INC.

Design and
Construction

1

Auburn, Massachusetts

P.O. Box 26899
Phoenix, AZ. 85068
602-242-2211

Furniture

Hallikainen TAX 161 time announce controller. $ 300. GKippel. KAMB, 90 E16th.
Merced CA 95340. 209-723-1015.

Kenwood TWOS & MC50 mike & mnt
bracket. $ 600. GCash. KBOW. 660 Dewey
Blvd. Butte MT 59701. 406.494.7500.

Marti STI.-8 xmtr: Harris 9130 remote control xmtr unit only BGlasser, WHBC.POB
9917, Canton OH 44711. 216-456-7166.

Want to Buy

Marti M-100/450-460 DF rack mount, tube
type. w/manual, needs alignment. $ 100.
A Lee, KBRC. POB 250. Mt Vernon WA
98283. 206-424-4278.

Moseley M88-1, brand new, wfremote meter
panel. IP & EP. extra note for meter. $ 200
A Lee, KBRC. POB 250 Mt Vernon WA
98273. 206-424-4278.

TFT 7700 or 8300 composite SIL package.
C Krass, KFSO. 3232 S Mooney Blvd.
Visalia CA 93277. 209-733-1400.

Rust FMT15A SCXB schematic drawing
needed for xmtr. BSpeichinzer. KVSR, 40
Tower Rd. Rapid City SD 57702.
605-342-0822.

Marti M-2081 UHF tube type w/manual.
working cond, somewhat broadbanded.
pwr supply whine on audio when used on
DC crysteed for 455.150 & 455 450 MHz.
$100: Marti RMC-1C remote control consolette, w/manual, working cond, remote
control of Marti xmtr. ALee KBRC. POB
250. Mt Vernon WA 98273 206-424-4278

Motorola 2way, Moxy base 16 W. Maur
80 mobile 30 W. BO. M St. Cyr. WVIC.
2517 E Mt Hope. Lansing MI 48910.
517 487-5986.

Moseley 303/C STL. LCollins. WJYY. POB
422. Concord NH 03307. 603-228-9036.

BROADCAST
TELECOMMUNICATIONS
CONSULTANTS
14 Archer Road

Complete Turnkey

Hilton Head Is., SC 29928

Call 201-530-8769

(803) 785-4445

Contact: Radio World Newspaper,
PO Box 1214, Falls Church VA 22041
for availabIlltles. Phone 800-336-3045.

Want To Sell it?
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Broadcast Equipment Exchange
Want to Buy
TAPES, CARTS

Cofactor of radio station jingles would like
yours, will trade. I Gordon. WGHS.
203-357-7847.

& REELS
Want to Sell
Scotch Carts, all lengths. over 100 some
brand new, comp research AC library content. DScott. WCLZ. PUB 900. Brunswick
ME 04011. 207-725-5505.

Top 100 Hits 1954-1985. lost old copies
in fire. SStevenson, Stevenson Corp. POB
735. Blaine WA 98230. 604-531-4576.
TAX DEDUCTION

Kuthkit 1111-2420 freq counter, $ 150. P
Wells. KLZZ, 8665 Gibbs Ste 201. San
Diego CA 92123. 619-565-6006.
Tek 529, waveform monitor, $600; Hitachi
V059B. $850. JKohan. Video-It, 1016 N
Sycamore, Hollywoo CA 90038.
213-876-4055.
Eleven 35A harmonic noise & dist set in gd
working cond wfinst, $200. IKaufman.
Natl Recdg. 460 W 42nd, NY NY 10036.
212-279-2000.

Ampex 671 Tape-bulk. used (60 per cm).
135 ea/$21 per ctn. plus UPS; Ampex
i406 & 456) & 3M (206 & 208) mastering
tapes. avail on reels & hubs. usec. excel
prices; NAB metal reels, not warped. used (25 per ctn) $ 1ea plus UPS. Burlington
Audio. 1-800-331-3191 or 516-678-4414.

Radio equip,anything for donation. CSline,
WRHS, Rich Central HS. 203rd Governor's
Hwy, Olympia Fields IL 60461.
312-747-1695.

(IA1 videotape, new, cartons of 1.0 1-hr
rolls. $501ctn. Soundesign. Box 921.
Beverly Hills CA 90213. 213-276-2726.

Nonprofit tax exempt company needs
video equip. DDavis. Manna Ministries,
PUB 43. Lacon IL 61540. 309-246-2662.

TRANSMITTERS

Capitol 112's, never used. ( 18) 3.5.14) 5.5:
(20) A2500. BO takes all. KHunter, KLKT,
PUB 6063. Incline Village NV 89450.
702-832-1000.

Bdct Equip for donation to WPPJ Point
Park College, interested in McMartin B802
consoles, cart decks & Fidelipac 300
carts. PHess. 134 Denvent Dr. Pittsburgh
PA 15237. 412-366-1249.

RCA B-TA1RI, 1kW AM xmtr. gd running
order. 125 tubes & 2drivers. $4000. R
King, WLNG, Sag Harbor NY 11963.
516-725-2300.

Audiopok A2 carts, . 719 various lengths
incl 240 2-1/2 min length, 198 70-sec. also
117 shells. BO. TBondurant. WO IY. POB
2808.
Highpoint
NC
27261.
919-869-0101.
Metal reels, 10.5" NAB 114", gil cond.
$1.50 ea. GFalk. Falk Recd. 7914 Fegenbush. Lousville KY 40228. 502-239-1010.
Audiopak, 100 plus carts, most need re
cond, $ 100. DCann. KSMK. PUB 10. Cottonwood AZ 86326. 602-634-3693.
Scotch R-R recdg tapes. approx 350
10-1/2. each master tape has approx 25
MOR or Beautiful Music songs, most
wIcue tones, recorded at 1-1i2 2 trk
stereo. playlist on most. $4ea, sold as
package. G Merrill. 605 W Haven Dr,
Logan UT 84321. 801-753-1170.

EQUIP.

TEST EQUIPMENT
Want to Sell
HP 205AG audio sig gen wheturn input
monitoring in porta case, $250; Fluke
407D power supply 13). $ 100 ea or all
$450. JKrepol. 6147 Walker, Phila PA
19135. 215-331-1432.
Tek 528 waveform monitor. excel cond.
$2500/130. AHaines, Quincy Prod. 816 S
11th, Quincy IL 62301. 217-222-5267.
SU 3050 audio gen. excel cond: B&K
2050 RF gen. excel cond; Heathkit IM
5258 dist analyzer, gd cond. DDelapointe.
Ingstead Bdct, 3301 So Univ, Fargo ND
58103. 701-237-4500.

Tek 7613 scope wl7A26 dual trace amp &
7853A time base. 7L 5spectrum analyzer
wloption 25. $ 17.000. RErickson, WNIC.
15001 Michigan Ave. Dearborn MI 48:26.
313-846-8500.

Want to Sell

IA:Martin BF-3/5 KFM 3-1/2 Kw mfr. tuned & tested on your frequency. complete
w/mono or stereo exciter, vgc. completely reconditioned. CGoodrich. Goodrich
Ent Inc. 11435 Manderson St. Omaha NE
68164. 402-493-1886.
Collins 20112 1kW AM xmtr, all new Peter
Dahl transformers installed. excel cond.
$3500 plus ship. JKeller Jr. WKOK.
1070. Sunbury PA 17801.

McMartin BA-1K 1kW/5001250 WAN xmtr.
excel & very clean, spare tubes tuned &
tested on your freq. xmtr was operated 4
yrs in clean air conditioned environment.
CGoodrich. Goorich Enterprises. 114 35
Manderson, Omaha NE 68164.
402-493-1886.
McMartin BF-25K 27.5 kW FM xmtr completely reconditioned. tuned & tested on
your freq wispare tubes. FCC approved
15kW to 27.5kW. CGoodrich. Goodrich
Enterprises. 114 35 Manderson, Omaha
NE 68164. 402-493-1886.
Gates SIC72480, tuned to 104.9 MHz. 1000
Wcarrier pwr. SCashdollar. WVAVO. Box
185. Hartford City IN 47348.
317-348-2665.
Gates 5kW FM, very clean in excel working order, easily retuned. $ 7500. JKautz.
KKEI. 1490 E Street. Utica NE 68456.
402-534-2071.
RCA Bit 115, direct FM exciter w/manual,
fully synthesized. 17 W. 3-1/2" tall. 7yrs
old, tuned to your freq. $900 plus ship.
BHawkins. WENS. 1099 NMeridian, Indianapolis IN 46204. 317-266-9700.
RCA BTA-57, later mdl, super cond. wispare
inventory. 5kW AM & Gates FM-5B 5kW
FM xmtr, type exciter, comp. out of service. will run. spares. J Runkle.
208-344-0947.

McMartin BF- 25K, 25 Kw FM xmtr tuned &
tested on your frequency. spare tabes,
w/stereo exciter. excel cond. CGoodrich,
Goodrich Ent Inc, 11435 Manderson St.
Omaha NE 68164. 402-493-1886.
Norris T(3, Solid Statesman FM exciter,
$800. S Cashdollar, WWWO. Box 185,
Hartford City IN 47348. 317-348-2665.

Gates BC-500T 500 W AN xmtr, gd cond.
sitting idle, ready for use. $ 1700. RChristiansen. KDAK. 859 Main. Carrington ND.
701-652-3151.
RCA BTA5OF 50 kW AM xmtr, full operational. recently removed from service,
ready to ship immed, all tubes. schematics
&floor layout. $ 18.000 plus ship. LSmith.
2880 W Lake, Wilson NY 14172.
716-751-6181.

Collins 83011-1A 1kW FM xmtr. clean, very
reliable, now on 103.1 MHz. DMatthews,
KASK. 120 First Hall Tower, Las Cruces
NM 88001. 505-524-2103.

Gates BFE-10A 113 W FM. BO. C Sears.
WiTV, 1020 SHighland, Bloomington IN
47401. 812-332-3685.

RCA BTA 2501.w/STA1K 1000 W AM xmtr,
spare parts. BO. HJenkins. KFMM. PUB
549, Pina AZ 85543. 602-485-2228.

FM linty, 2.5 or 3.5 kW. w/exciter. 240 V
single phase. SMueller, KQLX. Box 1008.
Lisbon ND 58054. 218-681-4554.

Harris 2.56 FM, spares & backup finals;
MS- 15 exciter. avail 4/86. $ 15.000. CEdwards. WWJM. 210 SJackson, New Les
OH 43764, 614-342-1988.

Ulf mitt chan 16 or 14-40, any cond. incl
junkers & translators from 1-20 kW visual,
need immed. JKautz. KJKL. 402 E4th,
McCook NE 69001. 402-534-2071.

Collins 250 W FM in great shape. TDodge.
Will. POB 150. Waterberry VA 15676.
802-244-5683.

Continental or CCA 20 kW FM xmtr or used
25 kW Harris FM sr*. need not inc exciter. MHayward. WMVO. Box 348. Mt Vernon OH 43050. 614-397-1000.

Gates SC11 1kW w/cutback to 250 W. gd
cond but needs new final tubes. BO. E
Albrecht. KOAL, PUB 875. Price UT
84501. 801-637-1167.
RCA BTF-36 3kW FM xmtr. witube type exciter ( needs work), avail immed,
$2500/130. C Sears, WTTV. 1020 S
Highland, Bloomington IN 47401.
812-332-3685.
ITA 15,0008 FM xmtr, great for parts or
could be rebuilt. BAllen. Harvest Bdct.
PUB 105 FM. Hinsdale NH 03451.
603-336-1267.
Harris TE3exciter, rebuilt. spare output
transistors. $ 750. V Argo, KYLT. Box
2277. Missoula MT 59806. 406-728-5000.
RCA BTF1-1) FM exciter wlexciter & stereo
gen. avail immed. BO. PBadger. WKRE.
Box 220, Exmore VA 23350.
804-442-5000
McMutin 13910 FM exciter, spare RF
module. $ 1000. BUmberger. WLite. 51
S Main. Clearwater FL 33575.
813-446-0957.
RCA STA50F1, 6kW AM xmtr in gd cond
wispares. BSowell. WMAZ. PUB 5008.
Macon GA 31213. 912-741-9494.

Want to Buy

RCA TT2A or TT10A UHF xmtr or CE U-25
or TT-24A; parts for GE UHF xmtrs 1125
or TT-24A; LPTV xmtrs 100 watts to 1kW.
Poley. WHGM. PUB 2248. Altoona PA
16603. 814-943-2607.
RCA STAIR, need crystal assembly at 1090
kHz. HKneller. WKII. 522 Cottage Grove
Rd. Bloomfield CT 06002. 203-243-0730.
Mowerfor final cavity for Sparta 602A, 2.5
kW FM xmtr. exact replacement is Rotron
Centrimax blower mdl CX33A3G-027555.
CFrodsham or MHoffman. KVSV, PUB 7.
Beloit KS 67420. 913-738-2206.
FM 100-250 W. gd cond, working,
reasonable. D Bryant, Eastern Oregon
Radio. PUB 821. Elgin OR 97827.
503-437-0990.
TTC/Tepco FM translators. BDodge. WTIF.
PUB 150. Waterburg VT 05676.
802-244-5683.
FM orntr wlexciter 1kW capable of going
on 89.9 MHz. in gd-excel cond wiall
manuals, older equip OK. KStiles, Peninsual, PUB 4. Lake Bay WA 98349.
206-884-3379.

Wilkinson 25 kW calorimeter/dummy load.
built 1978. BO. RPalmer. WXTR, 5210
Auth Rd. Marlow Heights MD 20746.
301-899-3014.

FOR FREE LISTINGS IIN
BROADCAST EQUIPMENT EXCHANGE

CALL
BROADCAST SUPPLY WEST
TOLL FREE

1-800-426-8434
TEN LINES TO SERVE YOU

Open For Business When You Are
12 Hours Daily - In Your Time Zone
PACIFIC

CENTRAL

6:00 AM to 6:00 PM

8:00 AM to 8:00 PM

MOUNTAIN

EASTERN

7:00 AM to 7:00 PM

9:00 AM to 9:00 PM

Free listings in Broadcast equipment exchange are offered
to all United States Broadcasters AM/FM/TV and all ProSound end users. Broadcast Supply West will accept up
to three listings by telephone. For more than three listings
BSW will send you an ad order sheet for your convenience.
BSW will list each ad for a period of three full months.
BROADCAST SUPPLY WEST • 7012 - 27th ST. W. • TACOMA, WA 98466

RCA BTF-50, 5kW FIA, excel cond. spare
tubes, harmonic filter. McMartin 8-910 exciter. all manuals, $6000. CDines. WREZ,
PUB 5000. Montgomery AL 36192.
205-832-4295.

AM mutt, 1kW. Collins pref but will consider others, price important. B Allen,
Harvest Bdct. PUB 105 FM. Hinsdale NH
03451. 603-336-7267.
Ciie 43/1:11 comm xmtr. 2-30 MHz w/Collins autotune. 240 V single phase. R
Smith, 2245 Felspar. San Diego CA 92109.
619-483-9330.
10 Wexciter. 103.5 MHz. under $500. M
Celenza. 64 Belmont, Plainview NY 11803.

ACTION-GRAM
EQUIPMENT LISTINGS:
Radio World's Broadcast Equipment Exchange provides aFREE listing
service for all broadcast and pro-sound end users. Simply call
1800426 8434 to place your listings courtesy of Broadcast Supply West.
Brokers, dealers, manufacturers and other organizations who are not
legitimate end users can participate in the Broadcast Equipment Exchange
on apaid basis. Listings are available on an $ 15/25 word basis. Call
800 336 3045 for details and complete display rates.
EMPLOYMENT SECTION:
Help Wanted
Any company or station can run "Help
Wanted" ads at the flat rate of $18 per
listing per month ( 25 words max). Payment must accompany insert; there will
be no invoicing. Blind box numbers will
be provided at an extra charge of $2.
Responses will be forwarded to listee,
unopened, upon receipt. Call 800336-3045 for display rates.

Check as appropriate:

Positions Wanted
Any individual can run a "Position
Wanted" ad. FREE of charge ( 25 words
max). and it will appear in the following 3issues of Radio World. Contact information will be provided, but if abox
number is required, there is a $2 fee
which must be paid with the listing ( there
will be NO invoicing). Responses will hiforwarded to the listee, unopened.

E Help Wanted
LI With Box Number
O Positions Wanted E Without Box Number

Text ( 25 words maximum):

Name

Title

Company/Station
Address
State

City

Zip

Telephone

BROADCAST EQUIPMENT EXCHANGE
PO BOX 1214
FALLS CHURCH 1A1 22041
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Broadcast Equipment Exchange

TRANSMITTERS ... WTB
FM stereo lintr 20 kW. public telecomm
facilities program guidelines will apply. D
Karns. KOPN. 915 EBroadway. Columbia
MO 65201. 314-874-5676.
TUBES
Want to Sell
EIMAC 3C1100047 never used, $350. K
Harnack, 895 Mt Rushmore Dr, Richmond
KY 40475. 606-624-2181.
Tubes, all new. ( 1) type 813: ( 3) type
5933A; (2) type 6080: ( 2) 575A: ( 1) type
866A, BO. JHendrick, WKCT. POB 930.
Bowling Green KY 42101. 502-781-2121.

OVER 80 AM AND FM
TRANSMITTERS
AMs: 50kw,
2.5kw, 1kw.

10kw, 5kw,
FMs: 40kw,

25kw, 20kw, 10kw, 5kw,
1kw. All Manufacturers, All
powers, All working, All
spares, All inst. books.
ALL IN OUR INVENTORY.
World leader in AM and FM
transmitters.

Want to Buy

Dual 1229 (2). $60 ea: (2) Kenwood direct
drives, $75 ea: Bic 960 (2). $ 50 ea, all
mint cond. FMcCall. Performance Srvs.
1521 WSt Marys C29. Tucson AZ 85745.
602-623-2110.
Collins rim drive units ( 2) wiliek-O-Kut
arms. $200/pr. PWells, KLZZ, 8665 Gibbs
Ste 201. San Diego CA 92123.
619-565-6006.
Rek-O-Kut 12 - tone arm, like new w/comp
mounting into. $40. CLindstrom. Sel-Nar
Prod. 36 Laurel. Wichita KS 67206.
316-685-3047.
Gotham PF11150WA amp & pwr supply
w/Grampian cutting head BlIAGU. wmek0-Kut TT & lathe w/100 transco discs.
w/Ampex 350-2 R -R. $ 2000/80. 1
Torterelli. Hills Snd Srvs. 137 W Boylson.
Worchester MA 01606. 617-753-8373.
Want to Buy

Surplus inventories, power. industrial.
receiving. etc. CDripps. Kurluff Ent, 4331
Masson. El Monte CA 91732.
818-444-7079.

BESCO INTERNACIONAL
5946 Club Oaks Drive
Dallas, TX 75248

Tubes, 4-100A & 5CX1500A, like new. C
Frodsham or M Hoffman, KVSV, POB 7.
Beloit KS 67420. 913-738-2206.

R.E. ( Dick) Witkovski
Owner. 214-630-3600

VIDEO PROD EQUIP.

Russo) MK V (2). wMarris EQ's pre-amps.
Micro-Trak 303 arms & Stanton 500 car
fridges. $400 ea. MRipley. 4-K Radio, Box
936, Lewiston ID 83501. 208-743-2502.

Microtime Genesis- 1digital special effcts.
new. $ 15.995: Datatron SMPTE timecode
gen. new. $995. Soundesign. Box 921.
Beverly Hills CA 90213. 213-276-2726.

EMT 927, 928. 930ST complete. Gerrard
301. CDripps. Kurluff Ent. 4331 Masson.
El Monte CA 91732. 818-444-7079.

Want to Sell
QRK 12C witonearm & cartridge in gd cond.
$180/both. DCody. Cody Prod, 6431 Inkster. Garden City MI 48135.
313425-8794.

Stanton 681E, (
2) brand new. $30 ea. 1
Glass. WLBK, 711 N1st. DeKalb IL 60115.
815-758-8686.

Micro-Trak 306, 16" tonearms ( 2), new.
$110 ea. KHarnack, Harnack Eng. 895 Mt
Rushmore, Richmond KY 40475.
606-624-2181

Sparta GT w/pedestal cabinet. $200: Gates
large platter w/Syntec arm, $250 plus ship.
both in vgc. JEmmel, WRGE. POB 401.
Olyphant PA 18447. 717-383-1118.

Time Code Editor for RCA TR600A's, must
handle 4+ machines & in gd working
cond. H Henson. Henson Prod, 4569
Havencrest, Winston-Salem NC 27106.
919-924-8717.

Hitachi surplus equip. new or like new, call
for details; Crosspoint Latch 6112 switcher. 4yrs old. $2500. CDenke. AMPC.
7017 15th Ave NW, Seattle WA 98117.
206-789-1046.

Ampex HS100's must be comp but need not
be working (slo mo). HHenson. Henson
Prod. 4569 Havencrest, Winston-Salem
NC 27106. 919-924-8717.

Convergence controllers, parts & access. 1
Kohan, Video-lt, 1016 N Sycamore,
Hollywood CA 90038. 213-876-4055.

Hitachi CM182 bdct color 18" mon. new.
$995. Soundesign. Box 921. Beverly Hills
CA 90213. 213-276/726.

Skypans wiPantagraph; RCA TK-44s
wIspares: RCA TR-70s: RCA TPR-10 VTRs:
RCA TK-760, 768, 76s: RCA FM ant, 14
bay 102.9 MHz: RCA TK-22 B&W camera:
RCA TFU 46K ch 44 ant: RCA TCR-100s
w(extras: Sony BVU-110 314 -VTRs wlexhas: RCA TR-60s. Contact George Merrill
or John Reinfeld at 612-646-5555.

Video cameras, recorders, & misc equip for
religious bdct network, needed are working WFM & vectorscope, 3/4 -VCRs & edit
system. SEG. (2) studio cameras w/controller & lenses. will pay top M. Rev T
Smith. Harvest Time Ministries TV Network. POB 3393. Portland OR 97208.
503-281-1862.

EFS 1disc cassette, frame store by Arvin
Echo. TV cameras. Angineux 10:1 for
Norelco PC- 70. BO. N Macray,
Technichrome. 1212 SMain. Las Vegas
NV 89104. 702-386-2844.

Bdct Video Equip: various items from Tek.
GVG. Sony. RCA. Fortel. etc. to numerous
to list, call for details. TSmith, CCI Comm,
192 Lancaster, Frazer PA 19355.
215-289-1725.

The CDQuefm Disc Player Sounds Superior to units selling for three times its price
790oo

The World's Best Phono Preamps
• Precision Passive EQ
• Open Loop FET Front End
• High End PerformanceVastly Superior to ' Broadcast Quality'
• Rack Mount Modular Design
• Money Back Performance Guarantee
PH2-395 0°
PH- UP-787 00
Straight Wire Audio manufacturers a complete
line of high performance broadcast audio products

SUE
Can't Find It?

2811 WILSON BLVD.
ARLINGTON,VA. 22201
(703) 522-7780
(800) 368-2081

Ampex VR-2000 comp w/2 headwheels.
$4000. RGianni, Gateway Stds. 225 Ross.
Pittsburgh PA 15219. 412-471-7224.

VIDEO TAPE REC.

Sony VO2610 3/4" U-rnatic RR. auto repeat
&auto stop func. & pause frame adv. wI8
pin audio/video signal cable & ch 1audio
dub remotable, $900. 1 Krepol, 6147
Walker, Phila PA 19135. 215-331-1432.
Sony AV-3600 (
2) 1/2" EIAJ format
w/manuals & ( 1) Sony AV-8400 color portable w/approx 24 reels of tape & video
cables. all $650. 1Krepol. 6147 Walker.
Ph/la PA 19135. 215-331-1432.
Hitachi 69650 VHS portables. new eattery & AC pwr, pro-audio connectors.
$675: Panasonic NV8200E PAL format
VHS. new. $995. Soundesign. Box 921.
Beverly Hills CA 90213. 213-276-2726.

Want to Sell

Want to Buy
IVC 600, 700. & 800 series. heads & color boards for IVC mdl's 600. 700 & 800
1
- VTRs. CAsplund. WATR. 79 Baldwin,
Waterbury CT 06706. 203-755-1121.

Microtime 2020, buy for parts w/service
manual. $ 500/less. JScheppers. Scheppers Design. 4740 Charlotte. Kansas City
MO 64110. 816-561-6622.

Sony VP- 1200, (2) U-matic video cassette
players, completely overhauled, excel
cond. $650 ea. D Leininger, Leininger
Enterp, RD2. Denver PA 17517.
215-267-5370.

Ampex VPR1-C, TBC-1. TBC-2. parts. consoles, boards. also VPR2. JKohan, VideoIt. 1016 N Sycamore. Hollywood CA
90038. 213-8764055.

JVC KY2000 camera cable in 165' length
or longer. ROakley. Gospel Graphics, 288
Gold Rush. Lexington KY 40503.
606/76-4883.

AVR 1 (3). VR2000. dist amps. vectors
WFM. spare head. etc. BO. N Macray,
Technichrome, 1212 SMain, Las Vegas
NV 89104. 702-386-2844.

Tape cleaner/evaluator, 3/4 - in gd cond. H
Henson. Henson Prod, 4569 Havencrest.
Winston-Salem NC 27106. 919-924-8719.

• Unique Cueing System
• 176 kHz Sample Rate-4 Times Normal
• Digital Filtering- Dual D to A Converters
• Rack Mount- Balanced Low Z Outputs
• Optoisolated Remote Controls and Indicators

Quasar VR-100 color VCR (2). $ 100 ea;
VC120 & VC60 tapes. $8ea. FMcCall. Performance Srvs. 1521 W St Marys 11229.
Tucson AZ 85745. 602-623-2110.

Sony VP-2000 3/4" U-matic. auto repeat &
auto stop function & pause mode
remotable. $650.1 Krepol. 6147 Walker.
Ph/la PA 19135. 215-331-1432.

Want to Buy

Introducing a CD Player with
Straight Wire Audio Quality

IVC parts, new video heads. 1new scanner. $200 comp. CPotorti. 1005 Lacey.
Morrisville PA 19067. 215-945-3990.

Buy from manufacturers and
distributors who advertise in
Radio World they support radio.
Clynasciences edit controller for type 2VCR's.
R Spain. KCWY. POB 170. Casper WY
82602. 307/34-1111.

Want to Sell
TURNTABLES

Chyme VP- 1character gen. genlock & software upgrades. $3950: Microtime T120
TBC. $5350. LFroom. SPS Video, 1901
Chapel Hill. Silver Spring MD 20906.
301-598-5392.

RCA TR6004, need quad access, remote
control panels. also AE600 editors &
spare modules. HHenson, Henson Prod,
4569 Havencrest, Winston-Salem NC
27106. 919-924-8719.

TRANSCOM CORP.
Fine Used AM & FM Transmitters
and Also New Equipment
For the best deals on Cablewave cable,
Rohn towers
and Celwave antennas.

Special on Revox PR-99
and B-225 CD Player
Call for Super Low Prices!
201 Old York Rd, York Plaza Ste 207
Jenkintown PA 19046
215-884-0888

Call 1-800-426-8434 For Immediate Action!

Want To Sell It?

The
One Box
Solution

Now, an integrated SCA generator and
audio processor That dramatically
reduces cross-talk and answers
technical objections to SCA
operation is finally available. Cost effective. A
super performer.
e
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Jim Davis
General Manager
Radio Station WVAF
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• Excellent RF shielding.
• Built In transmitter tuning aid.
• Stable over a wide temperature range.
• Compatible with compander, data or telemetry systems.
• Integral audio processing can be optimized for music or speech.
• Peak holding deviation meter eliminates need for a modulation monitor.
• Quartz crystal controlled synthesizer can be programed to any SCA frequency.

Call Modulation Sciences or your favorite Modulation Sciences dealer

modulation scuences,inc.
115 Myrtle Avenue, Brooklyn, New York 11201
Telephone: (718) 625-7333
Circle Reader Service 14 on Page 24

Dazzle 'm with technical brilliance.
Everybody's talking about CD's
and digital. It's as if all analog tape
technology and the cart machine
were obsolete. Although CD's are a
terrific new program source, it
should come as no surprise that
carts are still the best way to handle the huge quantity of individual
program elements that comprise a
typical day in radio broadcasting.
What else can play spots,
promos, sound effects, news actualities, ID's and music so easily?
Carts have been around for
thirty years because they're a great
package— easy to handle and store,
easy to record and re-record, easy to
label and identify. Best of all,
they're cued-up from the moment
you put them in the machine.
Try that with a CD, turntable or
reel tape!
The engineer's challenge is not
CD versus the cart, vinyl Li) or reel
tape— but improving all broadcast

source and delivery systems. Digital
audio technology is here with exciting potential for the future. For
today's programming needs though,
you can't beat the features and performance of our Tomcat and
Micromax cart machines.
Tomcat and Micromax are
equipped with our Maxtrax .widetrack tape heads which give you
nearly twice the stereo track width.
This track format, coupled with our
superior recording and reproduction
circuitry, maintains the fidelity of

Cad 'ern-up
with ribmcat
Micromax:
1t/b5

>At

ií

Re.:orders & Engineering Corporatior:

Circle Reader Service 30 on Page 24

master quality sound sources better
than any other cart machine.
A lot of # 1stations depend on
Tomcats. For stations on atighter
budget, our Micromax is the best
choice. Both are built rugged to
last— designed with the best
components money can buy. Both
will make your station sound great
with everything you cart-up, especially CD's.
Give us a call now for all the
technical details on the " Digital Age"
cart machines.

The Choice for More
#1 Stations.

Pacific Recorders & Engineering Corporation
2070 Las Palmas Drive
Carlsbad, CA 92008
(619) 438-3911
Telex: 181777

