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Multimode Petition is Filed
by David Hughes
Asbury Park NJ ... Press Broadcasting,
owner of WJLK, aC-QUAM AM stereo
station in Asbury Park, NJ, has asked the
FCC to require that AM stereo receivers
be equipped with a multimode chip.
If the FCC's so-called "marketplace"
decision to allow the industry to select
an AM stereo standard will not create a
single standard, then the receiver industry should be required to make receivers
that accept the two surviving systems,
according to Press Broadcasting
VP/Broadcasting Robert McAllan.
"If we can't get a transmission standard, then why not areceiver standard?"
he asked. "Our proposal takes the gist
out of the FCC having to pick one or the
other system. It would be a relatively
painless way of solving an ongoing prob-

The Press multimode proposal would
allow broadcasters to continue to choose
between the systems and use the one the
station thought was technically better,
McAllan said.
The Press petition, filed in early November, comes less than two months after Texar Inc., aPittsburgh-based maker
of audio processing equipment, asked the
Commission to select an AM stereo
transmission standard.
The competition continues between
Motorola's C-QUAM system, which at
last count had lined up more than 300
stations, and the Kahn-Hazeltine ISB system, with about 80 stations. Only about
10% of all US AM stations have converted to stereo.
The Press petition asks the Commission to "institute arulemaking proceeding to add to the present rules requirements for the design of receivers of AM

stereo broadcasts."
"We propose that the Commission
not select astandard AM stereo system,
but rather that radio manufacturers be
required to use AM stereo technology
capable of receiving and delivering
both Motorola C-QUAM and Kahn AM
stereo systems," the petition indicated.
"The current stalemate over AM stereo
standards has not served the public
interest; neither broadcasters nor manufacturers," Press added. "The unsettled
state of the situation is unnecessarily
delaying the implementation and growth
of this important enhancement of the
medium."
Press added that, even with Motorola's lead in the number of stations it has
signed, there is " no clear dominant AM
stereo system in many individual markets," including WJLK's New Jersey/New
York City market.

Antenna Site Waiver Rejected
by Alex Zavistovich
Washington DC . . . An NAB-sponsored
project for the development of two skywave-minimizing AM antennas suffered
asetback recently when the association
was refused use of atest site in Loudoun
County, VA, alargely rural county approximately 40 miles from Washington,
DC.
The Loudoun County Planning Commission voted 12 November to deny the
NAB awaiver of zoning ordinances prohibiting large structures from being
erected on agricultural land, according to
Michael Rau, NAB staff engineer.
The NAB had sought to make the
county the test site for asingle monopole
AM antenna designed by Richard Biby,
of Communications Engineering Services, in Arlington, VA.
The planning commission's decision
surprised Rau, who said comments from
.:ommission members included concern
over the number of exemptions already
granted this year.
Denial of the waiver seemed "arbitrary," Rau commented. However, he
added, acareful analysis of the issue was
made by Commission Chairman John
Stowers, a supporter of the project.
Stowers could not be reached for
comment.
The planning commission's refusal to
grant exemption from the local ordinance
does not necessarily mean the NAB will
not be able to use the Loudoun County
site, Rau stressed. The issue must now
be deliberated by the county's Board of
Supervisors, where, Rau said, "it is not
uncommon to have aplanning commis-

sion decision overturned."
In a related issue, the NAB met in
November with representatives from
Washington DC-based Howard University, which will be providing land in the
Washington suburb of Beltsville, MD, as
the test site for an AM array designed by
Ogden Prestholdt, of A. D. Ring and
Associates.

At press time, Rau said an agreement
on use of the Beltsville location was being drafted. The document is expected to
be ready by late November or early
December.
For additional information, contact
Michael Rau at the NAB: 202-429-5340.
Contact the Loudoun County Planning
Commission at703-777-0246.

New 35 kW FM Power
From A Proven Winner
•SCR Power Control
•Automatic RF Power Output Control
•Automatic SWR Circuit Protection
•SWR Output Power Foldback
•Remote Control Interface
•AC Power Failure Recycle
•Grounded Screen Amplifier
•Internal Diagnostics

Continental's New Type 8I6R-5 is ahigh performance FM transmitter that uses the Type
802A exciter to deliver acrisp, clean signal.
The power amplifier uses an EIMAC
9019/YCI30 Tetrode specially designed for
Continental, to meet stringent FM service
requirements at 35kW.

The 816R-5 is an outgrowth of Continental's
popular 816R Series of 10, 20, 25 and 275 kW
FM transmitters. It uses husky components
and is built to give many years of reliable.
dependable service.
For brochure and operating data, call 12141
381-7161. Continental Electronics, aDivision
of Varian Assoc., Inc. PO Box 270879 Dallas,
Texas 75227.
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McAllan said that most of the stations
in New Jersey operate with the C-QUAM
system, while most of the New York City stations feature the Kahn system.
The petition chides receiver manufacturers for "not making high-quality AM
stereo universally accepted. Meanwhile,
the public is left to wonder why the selection of available AM stereo receiving
equipment is so small."
Like the earlier Texar petition, Press
said that "radio manufacturers are waiting for either the marketplace ( the public)
or the Commission to choose awinner
before committing to AM stereo. The
public is waiting for manufacturers to
produce AM stereo radios. Neither appears ready to move without some direction from the Commission."
McAllan said that multimode chips
costing about $1to $2per chip are available, and will become cheaper with mass
production.
The petition maintains that "companies such as Sanyo (
the S-X1070 unit)
have developed multisystem chips which
carry no significant cost penalty to
manufacturers or consumers yet can distinguish automatically between the two
systems and translate each system for
delivery by the receiver." Sony units also
feature a multimode chip.
Most AM stereo receiver manufacturers made receivers that accept only the
C-QUAM system.
"The technology would allow the radio marketplace to freely choose between
Kahn and Motorola without fear that
either system would be rendered worthless," the petition continues.
Press indicated that its petition has re(continued on page 8)
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ARRL RF Noise Petition Denied
by Alex Zavistovich
Washington DC ... The FCC recently
dismissed an American Radio Relay
League (ARRL) petition which had suggested that home electronic equipment be
labelled with information on its susceptibility to RF interference.
According to an ARRL spokesperson,
however, the group plans to resubmit the
proposal.
"(The FCC) has not heard the last" of
the proposal, said Christopher Imlay,
general counsel for ARRL, a nonprofit
association of amateur radio operators.
Imlay added that the FCC's decision to
dismiss the petition without public comment was "a terrible idea."
In an October Memorandum Opinion
and Order, the Commission denied a19
June Petition for Reconsideration of the
group's proposal. The petition suggested
labels which would indicate whether a
home electronic device incorporates
shielding, filtering or circuitry designed
to reduce the RF interference susceptibility.
A proposed label on devices without
RF interference suppression circuitry
would warn the owner that "as aresult,
the device may be subject to malfunction
from nearby transmitters," according to
the ARRL petition.
lf the device did contain RF suppression circuitry, the label would warn that
the design features may still not guarantee proper performance.
Reducing complaints
Labeling of home electronic equipment
which might be susceptible to RF interference was an attempt on ARRL's part to

reduce the number of interference complaints, Imlay said. He approximated the
FCC receives about 68,000 such complaints each year.
In the Communications Amendments
Act of 1982, Imlay noted, Congress suggested anumber of possible solutions to
the complaint problem, including equipment labeling. Seeing that "nothing was
being done by the FCC or the industry,"
Imlay continued, the ARRL put forth its
own labeling proposal.
The ARRL proposal, submitted last
spring, stated that "labeling regulations
are the minimum necessary to protect the
public, to reduce the overall number of
interference incidents and complaints,
and to encourage manufacturers to voluntarily incorporate RF suppression circuitry in home electronic equipment and
systems."
On 20 May 1986, however, the Chief
Engineer of the FCC dismissed the petition under delegated authority. The petition "failed to take into account the need
to establish criteria or standards to permit aqualitative assessment of the RFI
susceptibility of a home electronic device," the FCC said.
In addition, the FCC deemed the petition to be premature because the issue of
RF susceptibilty of home electronics is being addressed by an ad hoc committee
of the American National Standards Institute ( ANSI).
The ANSI Committee
ANSI Standards Committee C63 ( the
Ad Hoc Committee on Radio Frequency Interference Limits for Appliances)
was assembled in the spring of 1986, according to Liliane Volcy, engineer in the
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FCC's Office of Engineering and Technology. The joint group, comprised of
the FCC, the IEEE, the NAB, the EIA and
various industry representatives, is determining ( among other things) whether to
impose radiation limits on home appliances.
Imlay said, however, that the ANSI
committee is a "red herring."
Since its assembly, the committee has
suggested only one standard— a1V/m
rejection standard for TVs and VCRs,
Imlay said. The ARRL disagreed with the
standard, Imlay added, because it failed
to consider the standard 8V/m amateur
broadcast signal.
"Nothing will come of the committee
for at least four or five years," he
estimated.
The FCC further objected to the pro(continued on page 9)
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Performance, Value and
Reliability through
Innovative Technology
•Raised, tactile feel, lighted membrane
switch panel-digitally scanned
•12 stereo inputs plus optional expander
•VGA controls, rotary and linear
•Analog and fluorescent meters
•Modular, plug in electronics
•Easy punch block installation
•Effective RF protection

BC8DS
8Mixer
Dual Stereo
wIlY $ 2,995
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INCORPORATED
328 Maple Avenue, Horsham. PA 19044 - ( 215)443-0330
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rFCC
Clips
Cuban List Available
The FCC has made available an updated list of Cuban AM stations. The
document features the calculated location and operating power of Cuban
stations " to the extent possible
through off-air observations."
The information contained in the
list is what the US government considers to be the level of Cuban interference to US stations.
Extremely high-powered signals indicated by the list include a150 kW
station operating on 600 kHz, a 130
kW station on 630 kHz and a100 kW
station on 1380 kHz. At times, a100
kW station has operated on 910 kHz,
and a300 kW station has operated on
1160 kHz.
A copy of the list is available for
a fee from International Transcription Services, 2100 M St., NW, Suite
140, Washington, DC 20037. Contact
Wilbur Thomas at 202-857-3800.
For information about the Cuban
interference problem, contact Louis
Stephens at the FCC: 202-632-6955.
Technical questions can be directed to
George Dillon of the Commission's
Field Operations Bureau: 202-6326345.
Minority Stand Criticized
Members of the House Telecommunications Subcommittee criticized
the FCC Commissioners for their
plans to change the FCC policy giving preferences in comparative hearings to minorities and females.
In alegal brief filed in September,
the FCC said its constitutional authority does not permit it to continue
giving the preferences.
Several Congressional representatives claimed the FCC's attitude constituted amajor backward step in civil
rights reforms. They maintained that
only 2% of the US broadcast stations
are owned by minorities.
The Commission, in criticizing its
preference plan, said some groups,
will place atoken minority or woman
in aposition of authority in order to
gain apreference.
For more information, contact the
FCC's public affairs office at 202632-5050.
No New Private Radio Service
In September, the FCC said it reaffirmed aNovember 1984 decision not
to allocate 8MHz of spectrum on the
900 MHz band for anew private radio
communications service.
The new service would have accommodated "personal communications of the general public," the FCC
said. It added that there were " insufficient grounds" for awarding the new
spectrum.
The docket number is GEN 83-26.
Contact Stuart Overby at 202-6342443.

FINALLY, ACART MACHINE
GOOD ENOUGH TO CARRY
THE OTARI NAME

In the tradition of the Otani
MX5050 1311 reel-to-reel recorder and
the ARS- 1000 Automated Radio
Station Reproducer, Otari brings you
acart machine that may be the last
you'll ever need to buy. Built with the
same rugged precision, the CTM-10 is
destined to take its place beside the
BII and ARS-1000 as astandard in
the broadcast industry. The newest
atulio machine technology and ()tari
reliability add up to acart machine
engineered for the 1980s.

CTM-10 features the NAB reconl and
play track configuration, Otani offers
Maxtrax" heads ¿LS an optional retrofit).
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The CTM-10 series of NAB audio
cartridge recorders and players consists
of three models: The CTM-1051l stereo
n•cord/play ( leek; the ( 1'M-10MR mono
record/play ( leek. and the CTM-I0
mono/stereo plavback-only ( leek Ifiekl
convertible to record/play). A crm-mit
reconl module HO )V
metering, level
comtrols and electronics for the record
decks. All units are identical in size and
can be mounted three abreast in askindanl 19" rack. ( Note: Though the
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MULTIPLE DECKS. . . INSTEAD OF
MUITIPLE PROBLEMS
Many broadcasters require multiple-deck cart machine operation to
increase their flexibility on-air. Otari's
CTM-10 offers several advantages to
these broadcasters in terms of °l) t
maintenance, and flexibility.

SERVICE AND PRODUCT SUPPORT:
AN OTARI TRADITION
Otani reel-to-reel machines have a
reputation for easy service. The CTM-10
continues that tradition. A multitone
generator with an external test input
makes it easy to align reconl circuitry,
head azimuth, and phase response. A
front panel a(ljustment, with aphase
comparator and LEI) display, allows
head azimuth to be adjusted while the
CTM-I0 is installed.
Otari's enviable reputation for
product support in the broadcast aml
music industries insures that you, and
your CTM-10 cart machines, will receive
fast, expert service fnml aworld-wide
customer support organization, and that
Otani is now, more than ever, Technology
You Can Trust.

()tari Corporation
2Davis Drive
Belmont, CA 94002
Telephone: (415) 592-8311
Telex: 9103764890
Otani Electric Co., Ltd.
4-29-18 Minami Ogikubo
Suginami-ku, 'll)kyo Japan
Telephone: ( 03) 333-9631
Telex: OTRDENKI J26604

Maxi tax is atrademark of Pacific Reconlers and
Engineering
HX- Pro is atrademark of 1)011 iy 1.aboratories 1
icensing
Corporal ion
LIFE -1- is at
radetelark of Magnet ic Technologies, I
tie.
©1986. OTA It ICORP. 118610K
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REMOTE CONTROL
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AMPLIFIER

For example, in amultiple installanon, fast f
orward re-cue can be used
with any one CTM-10 deck while another
deck is in play. And if maintenance is
required, the CTM-10 decks can be
serviced independently, still leaving the
other cart machines on-line. Further, if
the flexibility to "borrow" acart machine temporarily for another studio is
important to you, the CTM-I0 fills the
bill. A triple deck does not provide
these conveniences.
NEW FEATURES THAT MAKE SENSE
FOR TALENT AND ENGINEERING
Instead of one playback head and
one dummy head, as is usually the case
with playback machines, Otari's CTM-10
playback- only deck provides both mono
and stereo heads. This makes it possible
for stations to upgrade to stereo later
without purchasing new stereo machines.
Th we tape speeds are available, so
you can either double your play time by
selecting 3.75 ips, or you can opt for the
extra dynamic range and high frequency
response available at 15 ips. In addition,

the CTM-10 record decks are equipped
with HX-Pre bias optimization circuitry to provide increased high fre- •
quency headroom at any speed. ( Please
see acomplete discussion of this valuable and exclusive feature later in
this brochure).
The CTM-10 series also features
active balanced transformerless inputs
and cross-coupled outputs, plus low
frequency reproduce equalization. A
front panel headphone jack fin- cueing or
testing carts
and convenient
front panel- mounted input level controls
with SRL preset are also included.

Motor-dintl-gear pinch roller
asechattistit proritles long- terns
sierbilav and cooler aperandot

Two signal matrixing modes are
standard on the CTM-TORS. A monomatrix provides compatibility with mono
carts and machines, while astereo matrix mode minimizes the effects of phase
instability caused by cart or tape
mechanisms.
CUE TRACKS CAN BE MORE
THAN JUST CUE TRACKS WITH
THE CTM-10
With the CTM-10, you may assemble or alter the cue track independently
of the audio tracks. This is helpful when
you've mistakenly put the secondary
tone in the wrong place. Instead of bulkerasing the whole cart and re-recording
everything, you can selectively erase the
cue tone, and record another in the
correct location.
Using the optional log mode, facilities with automated bookkeeping computers or time-code based synchronizers
and machine controllers will find the
ability to put SMPTE/EBU time- code or
FSK automation data on the cue track
very helpful.

.1.5220
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HEAVY DUTY DIRECT DRIVE
CAPSTAN OFFERS ACCURACY,
RELIABILITY, AND EASY
INTERFACE TO STUDIO EQUIPMENT
A brushless, DC PLL capstan
motor operates in acrystal-referenced
servo system to provide absolute speed
accuracy to within 0.1%. For operator
convenience, afront panel servo error
indicator monikws servo system perIbrmance and warns of off-speed conditions.
A 37 pin " D- connector on the rear
panel provides for simple interface to
such items as aconsole for fader start, a
time compression device, an audio/video
synchronizer, or abroadcast automation
system. Van-speed allows the operator
to make a ±- 60/e speed correction directly from the front panel. If desired,
the capstan speed may be externally
controlled by a9600Hz reference signal.
The one-half- inch thick, precision
milled deckplate mounts aunique
motor-driven pinch roller mechanism
which provides longterni stal)ilitv and
cooler nmning temperatur(s.

AN OPTICAL SPLICE FIN 1 )Elt
LEADS THE LIST OF BUILT-IN
CONVENIENCE FEATURES
The need for an external. expensive splice finder is eliminated by the
CTM-10's unique built-in optical detector that allows carts to be cued quickly
to the splice point.
An LED real-time counter displays
running time in minutes and seconds,
and afast-liwward mule function protects
monitor speakers from high level, high
frequency abuse.

The t:TM-I0.tili CIIIM'S with LIFE+
reploceoble-cron.o heods which
provide improved outgoeiic fold
oseelmoirol rhocierisiics
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WHEN 7.5 IPS SOUNDS LIKE 15 IPS—
AN OTARI EXCLUSIVE
IIX-Pro increases the (:TM- 10's
high frequency dynamic headroom,
flattening out the maximum output level
IMOL) curve to yield high frequency
performance at 7.5 ips which is equivalent to performance at 15 ips ( also provides 7.5 i)s performance at 3.5 •ips).
HX-Pro accomplishes this •improvement
by continuously monitoring the high
frequency content of the input signal,
and adjusting the record bias accordingly, avoiding self- biasing effects. ¡
IX¡'ro is not noise reduction. and needs no
decoding! In the world of cart machines,
IIX-Pro is an Otani exclusi‘e!
In an effort to bring newer technology to cart machines, we also incorporated adjustable record phase compensation into the crm-m. It corrects for
group delays and maximizes transient
response, despite tape formulation or
bias level. l'hase compensation and
11X- Pro t•ombine to give your carts more
"punch": even when played back on
another manufacturers deck!
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And to keep your station's sound
consistently bright, the stereo record
machine comes with LIFE+TM heads,
which have the long life of ferrite, with
improved mechanical and magnetic
characteristics.
The CTM-10's record electronics
features mechanical VU meters with
peak-reading LED's for easier and more
accurate level setting. They are switchable to monitor input, output, and L + R
and L— R matrix levels.
JUST A FEW OF THE CTM-10's
ADVANCED FEATURES:
H Front panel record azimuth adjustment system
H Mono/Stereo heads selectable on play
matlines
H Primary, secondary, and tertiary cues
II Discrete or matrix stereo operation
LED minutes/seconds tape time
display with auto/manual reset
H Optical splice-finder, built-in
El Independent cue track record/erase
D Adjustable record phase
compensation
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FM Application Policy Toughens
by Alex Zavistovich
Washington DC .. In October and
November, the FCC's Mass Media Bureau returned five commercial FM applications for failing to meet the FCC's
"substantially complete requirement" of
the new " hard look" FM processing
procedures.
The Commission said that the "substantially complete" standard is used to
determine whether to accept an application, assign it a reference number and
process it. Under the "hard look" procedure, applications may not be corrected
after the close of the window filing
period.
The "hard look" approach to FM application processing was set out in the
Commission's Report and Order on
Docket 84-750, in 1%5. Among the items
necessary to consider an application substantially complete, the order stated, are
antenna height above average terrain,
above ground level, and above median
sea-level.
The various antenna heights are "employed in anumber of processing evaluations by the staff," the report continued,
adding that "their absence, or the absence
of any of them, renders the application
not substantially complete."
Eliminating significant delays
The FCC, in outlining its changes to
the application process, explained that
the previous system allowed many errors
in key parts of the application to remain
undetected until "considerable processing
time and effort had already been expended."

Errors in such fundamental parts of the
application caused "significant delays" in
the disposition of the improperly filed applications, as well as the processing of
those properly completed, the FCC
maintained.
To prevent improperly filed applications from bogging down the processing system, the Commission decided to
return any application deemed not substantially complete. The applicant
would, subsequently, lose his filing
status.
In aMemorandum Opinion and Order
issued 5November, explaining the rejection of a FM application filed by Star
Signal Corporation, the FCC explained
some of the benefits to be derived from
the 'hard-look' processing.
The FCC maintained that "reduction
of frivolous and speculative applications"
would allow processing of applications
from serious candidates who are "ready,
willing and able to rapidly bring service
to the public."
Streamlining of the processing procedures would also reduce administrative
costs, the Commission noted, which
would allow more efficient use of its
staff. The benefits "are critical to making the window filing ... process work
smoothly and with minimal delay in processing large numbers of applications,''
the FCC contended.

based consulting engineering firm of du
Treil-Rackley, said that, although the
FCC's intentions were good, hard-look
processing gave professional engineers
"added responsibilities without added
compensation."
The double and triple checking required to assure such meticulous completeness "makes engineering work more
expensive," du Treil contended. He
added that the extra burdens in filing had
prompted his firm to consider not taking any more applications.
"I don't think ( the FCC) should expect
from the public what they can't do themselves," du Treil said, pointing out the
addenda and corrections the FCC makes
to its public notices and other
documents.
Jules Cohen, of Jules Cohen and Associates, said he was sympathetic with the
Commission's objectives, but felt that the
hard-look approach was "going too far."
"As long as the data are there and can
be extracted from the applications with-

:Wei

out ambiguity, minor errors should not
cause dismissal of the application,"
Cohen maintained.
If problems with applications exist,
Cohen suggested, the FCC ought to continue the processing with the understanding that the problems would be corrected
later.
Two-step processing
In arelated issue, some FM radio stations have had to resubmit applications
for the construction of antennas because
of inaccurate data, causing a "two-step"
application process.
Some stations specify use of directional antennas, for which consulting engineers must file construction permits
(CPs) describing radiation patterns, according to John Reiser, assistant chief of
the FCC's Engineering Policy Branch.
In evaluating the CPs, Reiser said, the
FCC attempts to ensure that the antenna is installed at the correct azimuth to
(continued on page 10)
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Engineers' opinions
The new processing approach to FM
applications has met with disapproval by
a number of consulting engineers contacted by RW.
Louis du Treil, of the Washington DC«0•••••••••••,,.
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...Puts You In Control!
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The N1RC-1600 Microprocessor Remote Control offers
microprocessor flexibility and sophistication in an
economical and dependable package for general AM-FM
remote control applications. It comes equipped with 16
status inputs, 16 telemetry inputs, 16 raise command outputs and 16 lower command outputs. Each command output is relay-isolated. Adapting the MRC-1600 to current
system interconnections is easy.

Call

I

S.C.M.S., Inc.

10201 RODNEY RI VD
PINEVILLE. NC 28114

Now

800/438-6040
In NC- 800/22 1-726,

Are you tired of erratic station performance and endless overhead
costs? Then it's time to take control with aprogram automation
system from Broadcast Electronics. Our advanced automation
systems can boost your ratings and your profits with asound so
smooth you'll swear it's live!
We offer three models to meet your special needs...
D Control 16x - Full featured and easy to operate. Multi-source
capability and an expanded video display.
D Econo 16 - Similar to the Control 16x, but without the total
complement of features. An excellent starter system!
17 Sat 16 - The ideal system for satellite delivered formats. Virtual
"hands off" operation.
Call or write for more information today!

I =E

217-224-9600

BROADCAST
ELECTRONICS INC.

4100 N 24th ST , P.O. BOX 3606, QUINCY, IL 62305-3606, (
217) 224-9600, TELEX: 250142
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Opinion

Sell No Machine Before Its Time
by Michael D. Callaghan
Los Angeles CA ... Pity the duck-billed
platypus. What an evolutionary mistake!
It should never have happened nor
should it have survived, yet it's still with
us.
In their ambition to incorporate trendy
and newfangled technology into their
broadcast equipment, our vendors frequently seem to procreate apparatus that
should never have survived delta testing,
much less have been offered for sale. Yet
—it got to the marketplace and, like the
misfit platypus, much of it remains.
Ten years ago, cart machines were terribly unsophisticated; relays clicked
when they started playing, the capstan
motor needed just one capacitor to make
it work ( unless you wanted high-speed
recue, and then you gained one more
clanking relay), the cue sensors used L/C
parallel resonant circuits and the audio
electronics were primitive in design—
they even used output transformers!
But they did just one thing and they
did it well— they played and recorded
carts. Almost all the maintenance problems involved fixing the power supply
and compensating for head wear.
New technologies
Then cart deck designers started implementing exciting new technologies in a
two-step forward, one-step backward
sort of way. Some of the very first RCA
Michael Callaghan is CE of KIISAM/FM, Los Angeles, CA, and afrequent contributor to RW. He can be
reached at 213-462-6211.

opamps were used to simplify the audio
circuitry, but the performance was embarrassing. These cart machines had no
record EQ controls; the record equalization was adjusted by changing the bias!
Luckily, the idea was abandoned and
individual transistors were reintroduced
again.
Then, early consumer audio chips
were introduced into the squelch cir-

side of them quickly reeducated
ourselves.
Ceramic capstans came into being to
provide abetter grip and to last longer.
But ceramic capstans don't conduct electricity, and neither do long-life ferrite
heads. So those spinning shafts soon
filled our studios with little Van de Graff
generators that made the tape stick to itself, bind and fail.

Our vendors frequently seem to
procreate apparatus that should never
have survived delta testing.

5
cuitry. ( Remember the MFC-60407—it
was designed for home organs!) These
would intermittently produce the sounds
of silence, and were abandoned in favor

rGuest

Editorial
of incandescent lamp/photocell combinations. Then we had to be concerned
about lamp life.
Output transformers were abandoned
because they "added distortion" and
couldn't pass square waves. ( Until Moog
introduced the synthesizer there wasn't
an instrument on earth that created
square waves anyway!)
Balanced "floating outputs" became
archaic. Those of us used to transformer
outputs and being able to ground one

The proposed solution for this was to
mount alittle carbon fiber brush on the
deckplate that would stick into the cartridge, fondle the tape and drain off the
charge . .. but it didn't work.
Capstan motors started out with asingle speed, and when high speed recue became adesired feature, equipment planners added a second winding ( and
another relay) to spin things three times
as fast. When the servo motor became
practical, it meant we needed a more
massive DC power supply instead— so
we were introduced to the 10-lb power
transformer and its attendant hum field.
Microprocessor age
As "space-age" as any of these developments were, none of them could approach the fun designers had when the
microprocessor came into style.

Nearly a Quarter Century of

RELIABLE
TRANS11117TERS
AM- FM- SW
• More Meters
• New " State of the Art Relay Logic"
Control & Status
• New " User Friendly Meter/Control Panel"
• New " Exciter"
• Same Reliable Grounded Grid Design

c

cA

Parts & Service: ( 404) 964-3764
Sales: ( 404) 964-3530

CCA Electronics Corporation
360 BOHANNON ROAD / P.O. BOX 426
FAIRBURN, GEORGIA 30213 PHONE: 404/964-3530
TELEX: 543365

No longer was it necessary to use the
relays— one small program built into a
chip could run the whole machine! All
it needed were afew connections to the
solenoid driver, the front panel controls
and the remote plug. ( Properly buffered,
of course, so unmannered signals from
outside its own little digital world
couldn't "zap" it.)
And why not have it divide down a
crystal and control the capstan speed at
the same time? After all, its little electronic grey matter was loafing anyway.
So what all this evolved into was
avery cerebral machine. It represented
the state of the designer's art. It used
the latest audio chips. It didn't use output transformers; it used a ceramic
capstan for long life. It had long-life
heads. And it only cost about three or
four times what the machines did 10
years ago.
New designs bring new problems
But there were afew issues yet lurking
—the microprocessors were unhappy
with fast glitches in the power supply.
The program in amicroprocessor has a
certain path to follow, going around the
same loop over and over again, sort of
like abus route.
The program stops at the start switch
and sees if it needs any attention. Then
it moves along to the other switches. It
might check the tone sensors to see if any
tones have come along since it was there
last. It may also stop and check to be
sure the capstan motor is running at the
right speed.
If not, it gives it a little boost or
tells it to slow down until it checks back
again. It continues all the way through
the machine until it's done, and then it
starts all over again. It makes this trip
hundreds or thousands of times a second.
But, should the power supply hiccup,
the program gets lost. Instead of following the right path, the microprocessor
goes crazy. It goes places and does things
it's never done before.
The result is acart machine gone berserk. It may take off at triple speed on
the air. It may stop dead. It may freeze
and respond to nothing. It might stop the
capstan motor and lock the solenoid up
in adeath grip until it smokes itself to
ruin.
The only solution when this happens
is to pull the plug, let the power supply
die so the microprocessor can find its
way back to the start of its route, and
then start the machine up again.
It all kind of reminds you of the story
of the microprocessor-controlled flashlight. It has three buttons: On, Off and
(continued on page 6)
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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 or MCI Mailbox #302-7776).

End protection of clears
Dear RW:
I'm sure most of you read the RW
article about daytimers adding night
power and how the NAB has had ahand
in all the added time to some of the daytimers for the past couple of years.
Not all daytimers are relieved, however, and the NAB has not and is not
helping daytimers as much as they would
have you think, and if the class Ils are
left out, we all could be. Iwant the truth
known.
As you know, Mexican clears in the
US recently got big relief from the FCC.
The latest FCC Staff Report recommends
"that the Commission consider elimination or reduction of the protection now
afforded to secondary 'skywave' service,
either nationwide or at least east of the
Mississippi River."
Similarly, the FCC Staff Report asks
whether the groundwave protection for
Class IAM stations should be changed
from their 0.1 mV/m contour to some less
restrictive level, such as the 0.5 mV/m
contour. In both instances, the NAB
recommends "that this issue be placed on
a deferred list" because it would cause
"dissension." Obviously the clear channels
would be the only dissenters. Right now
the class Ils are, or should be.
The NAB did this despite an AM
Radio Listeners Survey prepared for the
National Telecommunications and Information Administration (NTIA) in which
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they quoted in the household survey, "It
is notable that no powerful Class 1-A
clear-channel stations were identified
among the three groups of stations that
respondents tune in during the three listening periods."
A similar survey of truckers produced
only one station mentioned over 100
miles away from the survey area. The
NAB did this despite the public support
the class Ils have. Is the NAB looking out
for the class ils? Are they paying attention to the public? The FCC Staff Report
suggests relief. The NAB says no! Where
are their priorities?
Whether you are a member of the
NAB or not, if you are an owner or
manager of aclass II station, you need
to know this organization is not working for you in the capacity you need it
most. You cannot afford to wait for extended time.
If you are not aclass II, you need to
know that if the NAB can do this, they
can do it to any part of the organization.
Back before extended time for any daytimers, in November of 1983, Mike Rau,
staff engineer for NAB, wrote me aletter in which he said "it takes much less
signal to cause interference than to provide service. Accordingly, radio stations
are generally better off ( that is, have
larger service areas) by adhering to
established protection standards."
He also said, "Ibelieve that existing
AM allocations standards have served
our industry well for many years. Indeed
the fact that these standards exist at all
is, from my viewpoint, one of the few
real benefits of continued FCC regulation." He said this despite NAB's stand
to help daytimers and commitment to deregulation. This Ithink reflects a very
dangerous view.
I'm not telling you to quit the NAB.
Neither am Itrying to tell you they are
a worthless organization. Iam asking
you to let your views be known to them.
Ask them to say what they mean and
mean what they say. Truthfully, did you
know this was going on?
The truth is there is no ethical reason
to protect the American clears anymore.
The need of the community that local
daytimers serve far outweighs anything
except agreedy need by the 1-A clears.
If we can do it with the Canadians, the
Mexicans, with class IVs ( unlimited time
at full power, which they said could
never be done), and increase class III
time, why do we have to protect the
American clears?
Tell the NAB you are against their recommendation to place the clear channel issues on the deferred list. The clears
don't have the audience; they don't outnumber the class Ils by along shot and
they don't even have right or wrong on
their side. If you are aclass II, tell them
you want them to represent you! Fur-

The Press Broadcasting petition requesting the FCC to mandate that all
receivers sold in the US be multimode is, at first glance, intriguing. The
proposal tries to solve the myriad of problems imposed on AM stereo by
the existence of two incompatible systems. However, the Press proposal
is neither legally feasible nor economically sound. It also raises the issue
of performance standards.
First, the Press petition is not legally possible on its face. The FCC does
not have the authority to regulate receiver standards. While the FCC could
mandate a transmission standard, only an Act of Congress would carry
the authority to regulate receiver standards.
Second, the proposal is not economically sound. Even if the manufaciring cost of a multimode chip
were the same as a single-system
chip, a multimode chip would still
cost more because receiver
manufacturers would have to pay
two royalties to the remaining two
system proponents. This cost would
then be passed on to consumers.
Is the industry prepared to ask
that royalties be paid to both system
proponents for every AM stereo
receiver sold in the US? Even if asystem proponent has only 70, or 20,
or 1system on the air? What if asystem proponent hasn't sold asystem
in ayear, or stops selling systems altogether because there no longer is an
economic incentive to sell?
Finally, it is hard to conceive of amultimode chip that would provide
the same quality of performance for each system as would separate, dedicated
chips.
Sales of AM stereo receivers have been dismal enough. A mandate that
all receivers be multimode may cause manufacturers to stop producing AM
stereo receivers altogether.
So far country after country has chosen asingle national AM stereo standard. The US needs asingle system too— chosen either by government mandate or economic attrition. Multimode is not the answer; it costs more, and
poses performance tradeoffs and significant legal/procedural problems.
The answer to the US AM stereo problem is one system— aclear winner, and soon.

Single
Standard
Needed

—RW
thermore, tell the FCC you agree with
their staff report. Tell them how important local radio is.
Please, do it now. Idon't think there
is a "daytime only" board member at
NAB. If the issue is deferred, some of us
may not be around when or if it ever
comes back up.
Terry W. Freitag, Gen. Mgr.
WHNC
Henderson, NC
Member, NAB
AKG accolades
Dear RW:
Ijust received the 15 October issue of
RW and read with interest Ty Ford's article on "Good Mic Technique Essential."
This article should be run in every issue, if nothing more than as acontinued
public service announcement to many
radio broadcasters.
Not only is the mic technique important, but so is the selection of the proper
mic for the "
station sound" and DJ/
announcer's voice. One mic doesn't always "fit" every voice. AKG manufactures abroad range of microphones for
most every application, in studio and
out.
We think that Mr. Fond would be as
happy with any AKG mic as he has been
with the K-240. We appreciate his mentioning the K-240 in the article. It con-

tinues to be our . t-selling headphone
in our line of eight models. We will sell
more K-240s in 1986 than in any previous year.
S. Richard Ravich, VP & Gen. Mgr.
AKG Acoustics, Inc.
Stamford, CT
Better sound through stereo
Dear RW:
The time has come; AM stereo must
get off the ground and start moving. All
the arguments about systems are going
to be wasted if there are no "ears in the
forest when the tree falls."
Ibelieve it is true that Ihave converted
more AM stations to stereo than anyone
else in the world, having completed more
than 100 installations. ( It may be obvious
that they have been C-QUAM exciters
using equipment from several of the

manufacturers.)

Ican truthfully say that most stations
were done in one or two nights and the
results have been fantastic. Many have
proofed good enough to meet FCC FM
specs. We have seen 40-year-old transmitters sound just great!
Most broadcasters were very apprehensive before the installation and were
surprised how quickly the transmitter
was brought into condition to pass CQUAM specifications.
(continued on page 6)
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manufacturers will follow our lead.
Now Iask you— what are you waiting
for now? Please do it now!
Peter C. L. Boyce, Pres.
MidAmerica Electronics Service, Inc.
New Albany, IN

(continued from page 5)
Ibelieve astereo installation is the best
move abroadcaster can do to "clean up
AM."
Ihave done several installations at stations that were previously using the
Kahn system. In every case the stations
were impressed with the improvement in
quality with C-QUAM, both measured
and audible differences. Knock on wood
—I have not seen astation fail to become
stereo and pass proof.
There are millions of automobiles out
there right now listening in AM stereo
and you can drive from coast to coast
now and listen to AM stereo all the way.
You would not prefer to listen to FM
in mono! Why AM? Most folks cannot
tell the difference between AM stereo and
FM stereo, but they do know the difference between mono and stereo.
Come on AM broadcasters— the writing is on the wall. The time to make a
change is now.
Remember, FM did not become popular until stereo came along.
Remember looking for stereo FM receivers in the early '60s? The dealers did
not understand stereo or have the receivers to sell.
Broadcasters are creative people and
must make the first move. The receiver

Multimode most sensible
Dear RW:
In regard to your 1August story on
AM stereo: David Hughes' news story
"Marketplace Ruling Sought," states that
Sony is only producing the CFS-6000

boom box and two car radios.
The fact is that these are the only
models Sony America chooses to carry.
Sony Canada has an extensive multimode AM stereo line, including 2
Walkmans, 7 home receivers, 2 tuners
and the CFS-6000 boom box! Also
neglected in the article was the new
Sanyo multimode IC and Sanyo radios.
The way Isee it, both AM stereo
systems are viable and are going to be
around. Multimode receivers are the only practical solution to this dilemma.
Broadcasters, let's put the pressure on

the receiver manufacturers, where it belongs, instead of fighting ourselves. In
doing so, both systems ( and all AM
broadcasters) win.
Michael F. Ring, CE
WINY
Watertown, NY
RW replies: A reader in Johnson City,
NY confirms that Sony multimode receivers are available in Canada. He sent
RW a receipt and product information
which he found at the Kingston Sony
store in Ontario.

Release No Machine Before Its Time
(continued from page 4)
Reset!
In an object lilke afood blender acomputer makes sense. Different types of
food need different grinding speeds for
different intervals. But when we have the
same kind of cart, with the same tape
and the same bias and the same playback
levels day in and day out, must we really take these chances?
Is it any wonder the machines of old
are worth so much? Why are they so
hard to find? And why are they so costly when we do find them? Why did one
leading manufacturer stop making them
with athud when the new "state-of-theart" machines ( with the new state-of-theart prices) were causing his warehouses
to sag?
It isn't just tape machines that are affected. We've all had encounters with

sticking crystal oven circuits that lock up
year after year and don't get redesigned,
with remote control systems that respond
as much to temperature changes as they
do to the equipment they control and
with exciters needing "selected" MC1013
ICs to make them work.
What about the leathercraft company's most popular, new, massproduced IBM compatible computer
where you have to type in "beep off" in
BASIC to turn the beep on? All of these
"designs" should never have left the
factory.
What hurts the most is when manufacturers don't seem to care when confronted with these blunders. There seems
to be acavalier sort of "we'll fix it when
we get around to it" ( or at least in the
next model) sentiment.
Is there achance the new stuff is be-

ing launched before it's ready? Do all
these problems in the field mean the decision makers have lost touch with the real
world and the way their equipment is
used?
When was the last time a manufacturer called to tell you about alatent
problem that had been uncovered? Have
you instead had to rely on your network
of engineering friends to find out, or tell
an engineer of aproblem with his equipment? Is it my imagination, or is
the magnitude of this problem fairly
new?
Perhaps we should reevaluate the direction we're heading. Paul Masson, the
vintner, says he won't sell a bottle of
wine before its time. That is asolid and
valid philosophy. Manufacturers of
broadcast equipment would do well to
emulate the lesson.
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NAB, Exhibitors Work on '87
by David Hughes
Washington DC ... Directors of the
NAB Exhibitors Advisory Committee
met 7November with NAB convention
officials in an attempt to avoid exhibit
floor problems at the March 1987 NAB
show, to be held in Dallas.
"NAB indicated that they are planning
alot of improvements," said Al Fisher,
Ampex, who serves as chairman of the
committee, which is composed of representatives of firms that exhibit at each
year's NAB spring show. "They ( NAB)
were very much aware of problems at
the last show," which was also held in
Dallas.
According to Fisher, discussion at
the Washington, DC meeting centered on
the improvement of food services and
restroom cleanliness at the Dallas
Convention Center, tighter floor security and more frequent bus service to and
from the multitude of hotels in the Dallas
area.
Another sticky issue involved the lack
of air conditioning on the floor during
booth setup and tear-down.
Another major issue among exhibitors
involves NAB's methods of determining
"seniority," which is the deciding factor
in booth size and placement.
Fisher said the committee had a
"lengthy discussion" on the formation of
guidelines on how an exhibitor's seniority
will be affected by mergers and acquisitions.
While the talks will do little to solve
booth placement issues at the 1987 show,
it may have an impact on the 1988 and
1989 shows, both slated for Las Vegas,
he maintained.
Fisher said the NAB's legal department will draft seniority guidelines to be
reviewed by the advisory committee at

its next meeting, scheduled for late
January. Once approved, copies of those
guidelines will be mailed to exhibitors,
he said.
NAB Exhibit Director Ed Gayou, who
attended the meeting, said the exhibitors
committee wanted " more definitive"
guidelines on "how space is assigned." He
categorized the meeting as " very pleasant."
At RW's press time, Gayou said the

NAB was "on the verge of asellout" of
floor space for the March show.
October meeting
Individual exhibitors were encouraged
to air their gripes at an earlier committee meeting 28 October held during the
Society of Motion Picture and Television
Engineers ( SMPTE) show in New York
City.
Irwin Ungerleiter, of Sony, who

chaired the meeting in Fisher's absence,
listed the issues that were to be discussed
at the 7November meeting, including the
seniority issue.
One of the approximately 40 exhibitors at the meeting said that his firm lost
its seniority when it changed its name.
Others questioned how the NAB would
determine seniority if two firms merged,
or one was purchased by another.
(continued on page 10)

DIRECT READING
WIND CHILL
METER

Docket 80-90 scramble? FM equipment replacement?
Harris has got you covered.

The Model 851 is acompact fully
integrated instrument providing TEMPERATURE, WIND SPEED or WIND
CHILL TEMPERATURE information
(switch selectable) on abright digital
display.
Circuitry within the Model 851 instantly calculates the current wind
chill temperature eliminating the
need for conversion charts, graphics
or equations. 8'
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Whether you're rushing to meet
the March 1, 1987 Docket 80-90
deadline or planning asimple
equipment replacement, Harris is
ready to meet your needs:
First, Harris gives you the
widest selection of top-of-the-line
high power FM transmitters.
Choose the 20 kW, 25 kW, or new

35 kW PowerStarim model or a
combined transmitter for Harris
reliability and the superior audio
performance you want.
Second, Harris has acomplete
selection of the industry's best FM
antennas—standard setting models
like SkyGainTM and SignaiStarTM
.
Third, the Harris professional

staff is ready to lend its expertise
that will help to make your project
asuccess.
When it comes to FM, we've got
you covered.
Contact Harris Corporation,
Broadcast Division, P.O. Box 4290,
Quincy, IL 62305-4290,
217/222-8200.
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Multimode Petition Filed at FCC
(continued from page I)
ceived the support of Price Communications, which owns six AM stations, including 50 kW operations in Buffalo
(WWKb, formerly WKBW), Ft. Wayne
(WOWO) -ind Albuquerque oacos,
formerly KOt3).
In aletter dated 14 November to the
FCC, Price President Robert Price said
his firm "vigorously supports" the multimode petition. He added that " the current stalemate between Motorola and

Kahn .. . is frustrating the full development of this critical improvement in AM
stereo standards."
The Commission's position
The FCC, during the years Mark
Fowler has been chairman, has been reluctant to set receiver standards other
than those dealing directly with interference issues.
While the Commission has gone on the
record in support of overall AM im-

OUR FM
MONITOR
DESERVES
A SECOND
GLANCE.
BUT IT DOESN'T NEED IT.
Engineers look twice when they first see
our 691 Stereo and SCA Monitor. But when
they start to use it, they find the 691's
meters are easily tracked in a single glance.
Like everything else about the 691, its

provement issues, such as the development of a preemphasis/deemphasis
curve, it has maintained that such requirements should be voluntary— influenced by market forces and not by
new regulations.
Bill Hassinger, assistant to FCC Mass
Media Bureau Chief James McKinney,
said that the Commission is deferring any
action on AM stereo issues, including the
Texar petition, until after the National
Telecommunications and Information
Administration (NTIA), which sets communications policy for the executive
branch of the federal government, releases apromised report on AM stereo
at the end of the year.
The NTIA report is expected to examine whether ade facto US standard exists and whether the FCC and Congress
should be called upon to set AM stereo
transmission and reception standards. The
organization has started conducting asurvey of all AM stations on the stereo issue.
"At first blush, this ( the multimode receiver standard) is not the sort of thing
Isee the Commission leaping into," Hassinger told RW.
In any case, FCC officials have indicated that a Commission ruling on receiver standards would have to be
backed by Congressional legislation.
Other similar noninterference receiver
standards, such as the all-channel TV receiver act in the early 1960s, which re-

quires all TV sets to feature all VHF and
UHF channels, were backed by an Act
of Congress.
Congressional authority needed
Eb Tingley, the engineering head of the
Electronic Industries Association ( EIA),
which represents receiver manufacturers,
said that in order for the FCC to set a
multimode AM stereo receiver standard,
it would have to be granted "new authority" from Congress.
The "Goldwater Bill," Tingley said,
authorizes the FCC to set some interference and radiation standards for receivers. However, it does not deal with
issues such as whether receivers must offer both AM and FM bands, or whether
they must offer stereo compatibility.
Congress, he added, had to give the
FCC authority to implement the all-channel TV standard.
The situation is different in Canada,
where that nation's Department of Communications may formally adopt the CQUAM standard early next year, following an endorsement from the Canadian
Association of Broadcasters. The association also asked the government to set
minimum AM receiver performance
requirements.
Even though the FCC does have the
power to regulate some aspects of receiver interference standards, Tingley
maintained that the EIA "does not like
the idea of mandatory receiver standards
as ageneral principle."
Although he would not comment on
(continued on next page)
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a particular function or test. Select your test
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vector display of LIR phasing. Perform a
Bessel Null calibration in minutes. Measure
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measure two SCAs. There are many other
features . . . write or call for complete
information.
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Multimode Receiver Plan Filed
(continued from previous page)

the specifics of the Press petition, he said
that EIA would work to keep "the manufacturers' options open" in the AM stereo
arena.
However, Bruce Franca, an engineer
with the FCC's Office of Engineering and
Technology ( OET), said that the Commission's ability to set receiver standards
is open to interpretation. The Communications Act of 1934 may give the FCC
enough "latitude" to set future noninterference- related transmission and receiver
standards "where deemed necessary."
Yet, he maintained, that authority
could be weak and open to challenge.
NAB Engineer Mike Rau added that
his organization has no plans to campaign for the manufacture of more multimode AM stereo receivers. However, the
NAB has gone on record in the past in
favor of multimode receivers, he said.
The NAB has been encouraging AM
stations to go stereo, but has not taken
aposition on whether the Commission
should set a transmission or receiver
standard.
Kahn, Motorola respond
McAllan said Press has sent its proposals to both Kahn and Motorola. He indicated that Kahn Communications may
support the proposal.
Several other industry sources also in-

RF Noise
(continued from page 2)

posed labeling program on the grounds
that it "could imply that astandard had
been developed that would assure the
proper functioning of ahome electronic
device in the proximity of a properly
operating licensed transmitter."
The ARRL, however, held that "areview of the wording of the two alternative labels makes it apparent that a
choice between them requires no threshold engineering evaluation, but rather a
factual assertion one way or another."
Continued monitoring
In its denial of the labeling petition, the
FCC said it would "continue to monitor"
the ANSI ad hoc committee to determine the effectiveness of its efforts to
create an "industry-developed standard
with voluntary compliance."
The Commission said it would consider setting mandatory standards and
provide for enforcement if voluntary efforts do not produce enough RF susceptibility control " within areasonable time
frame."
Until that time, the FCC maintained,
"intervention in the matter ...
would appear to be premature."
Imlay said that, because the Communications Amendments Act did not
legislate the issue, the ARRL had no hope
of overturning the dismissal of the labeling petition in a court of appeals. He
added, however, that the proposal would
be resubmitted at a later date.
For additional information, contact
Christopher Imlay at the law offices of
Booth, Freret, and Imlay: 202-296-9100.

dicated that, in light of the current AM
stereo deadlock and the continued
numerical lead the C-QUAM system
maintains, Kahn may well rally its forces
behind acall for amultimode standard.

McAllan had said that
Motorola may not be
too thrilled at the plan,
since the corporation
could lose its
opportunity to establish
the single US standard.
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One industry source said he was surprised to find that the owners of a CQUAM station, and not aKahn station,
were proposing the multimode receiver
standard.
Kahn Communications President
Leonard Kahn could not be reached to
comment on the Press proposal.
Motorola AM Stereo Manager Frank
Hilbert said that while the multimode
petition could result in a "constructive"
assessment of the AM stereo situation,
he maintained that multimode technology has already failed.
"I don't know of any successful multimode system," he said. " Receiver manufacturers have had their shot and have
failed." He pointed out that fewer than
2% of the AM stereo radios produced
are multimode, and he said that percentage is declining.
Motorola's November bulletin mailed
to C-QUAM stations was highly critical
of the Sanyo multisystem integrated

circuit.
"The reasons for rejecting the concept
are as strong as ever: cost ( including a
much higher royalty loading), size, complexity, number of external components,
technical performance, pilot tone reliability, production testing, servicing, lack of
asecond source, eic. etc.," the bulletin
indicated.
McAllan had said that Motorola may
not be too thrilled at the plan, since the
corporation could lose its opportunity to
establish the single US standard. However, he indicated that any plan that
would convince the 90% of the US AM
stations that haven't yet gone stereo to
make the switch would mean more AM
stereo business for Motorola.
Texar President Glen Clark, whose
petition for an AM stereo transmission
standard still awaits FCC ' action, said
that he and McAllan " had the same goal

_el

to improve AM radio," even though they
were taking different courses.
However, he said he doubted that receiver manufacturers would back the
multimode plan because it would be
"cost prohibitive" to install multimode
chips that automatically sense whether it
is receiving aKahn or C-QUAM signal.
Sets equipped with a manual switch
would be less expensive, he said, but
consumer confusion would cloud that
prospect.
"The future of the AM stereo issue in
the US rests with the outcome of the
NTIA report," Clark said. "Until now
we've had no national pulse or tabulation of the ( AM stereo) situation."
For more information on the petition,
contact Robert McAllan at Press Broadcasting: 201-774-7700. Contact Kahn
Communications at 516-222-2221, or
Motorola at 312-576-5304.

Simple Solution To Program
Switching Problems
AS- 101

Program Switcner

• Instant or overlap switching.
• Front panel accessible
level ccntrols.
• Optional remote control.
• Illuminated and legendable
control buttons.

COMEX rafET:211111

• Plug-in screw- clamp
terminal blocks.
• Optional tape deck start.
• Optional RS- 232/422
interface.

(206) 734-4323

1602 Carol na St, P.O. Box 1342, Bellingham, Washington 98227
Circle Reader Service 32 on Page 31

COMREX EXTENDER $495!
Finally there's afrequency extender that's really affordable. And, it's aComrex.
Frequency extension is away to send broadcast-quality program over a
standard telephone line. It's an encode/decode system that restores the lower
frequencies that the phone can't handle.
We've been building these systems for years, but alot of people who should
have been using them simply couldn't afford them. That's why we developed
the Basic extender. Each component encoder and decoder) sells for $495, so
your complete system is less than $ 1,000.
The Comrex Basic may not offer some of the "extras" available on our other
models. What it does offer is adistinct improvement in program quality sent
over telephone lines.
Call Comrex for ademo tape, at 1-800- 0i0k111/111Filelle
237-1776. Or write Comrex Corporation,
65 Nonset Path, Acton, MA 01720.
Tel. (617) 263-1800. TWX 710-347-1049.
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'86 Radio Financial Report Out
equipment, including salaries, wages and
bonuses."
The survey data are presented for station managers and other interested parties to compare individual station performance, according to NAB Financial Analyst Cynthia Stanley.

by Alex Zavistovich
Washington DC ... Average total salaries in radio last year comprised between
36.1% and 51.7% of the total expenses
for stations in various market sizes, according to the recently released NAB
1986 Radio Financial Report.
The report, which provides more than
12,000 figures and over 100 tables, includes findings on station types (AM fulltime, AM daytime, AM/FM and FM),
market sizes, station sizes and formats.

Management tool
A GM might use the report as a
"management tool," Stanley said, to determine where his station fits in the most
apt category. Revenues in the station's
population range might be compared
with other stations in the market, she
suggested.
In preparing the report, the NAB sent
questionnaires that requested information on stations' 1985 revenue sources,
departmental expenses and specific line
items. Stations were assigned population
categories either by their Arbitron radio
metro area population or by the number
of people in the county of license.
According to the NAB, of the 8,606
stations on the air during the survey,
"1,336 facilities representing 1,901 radio
stations completed the survey."
The survey's response rate was 22.1%,
which was low, admitted Stanley. According to the report, "past studies have
shown that this annual survey tends to
produce higher response rates among stations in larger markets and those with
higher revenue."
The survey is mandated to have aresponse rate above 30% for next year,
Stanley added.

d
Of the survey's 128
daytime AM respondents, for example,
4.9% of station
expenses went to the
engineering department.
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Of the survey's 128 daytime AM respondents, for example, 4.9% of station
expenses went to the engineering department, acash average of $10,945 yearly.
By comparison, the 333 fulltime AM stations responding to the survey indicated
that 5.8% of their expenses went to the
engineering department, or an average of
$87,784.
AM/FM combos directed 5.7% of
their total expenses, or $70,946, to engineering, while FM stations spent 4.1% on
engineering, an average of $66,181.
The report defines engineering expenses as "the direct costs of operating
and maintaining studio and transmitter

Report categories
Each table in the financial report
breaks down its findings by average response, 25th percentile, 50th (median)
percentile and 75th percentile of responding stations in each revenue and expense

VOCRLIZEE

category. The study shows the 75% category, for example, as having "revenue or
expense equal to or greater that that of
75% of responding stations."
The total salary expense is anew item
in this year's report, the NAB said. Other
entries include revenue sources, departmental expenses (which involve depreciation, amortization and cost of broadcast
rights), and advertising department
expenses.
Average advertising and promotion
departments represented between 2.5%
and 15.1% of total expenses, depending
on the nature of the stations and markets
covered in each table.
As apercentage of total time sales, the

NAB, Exhibitors Plan '87
(continued from page 7)
Ungerleiter stressed that most of the
floor and space decisions for the 1987
Dallas show have already been decided.
He said he hopes the committee's input
can modify the NAB's procedures for future spring shows. "We are trying to
develop guidelines for 1988 and beyond,"
he said.
The 1987 NAB show will feature four
full days of exhibits, from Saturday to
Tuesday. Some exhibitors complained
that they did not like having two weekend days as exhibit days because attendees had to miss personal and family
time rather than business time to attend
exhibits.
The NAB has announced that the
theme for its March 1987 show will be
"Broadcasters ... Serving Local America." Because the show will start on aSaturday instead of Sunday, the engineering conference will begin on Friday, instead of Saturday as in previous shows.

TM

SELF CONTAINED MIC PROCESSING SYSTEM
BRINGS OUT THE BEST IN YOUR ANNOUNCERS

FEATURES: •
•

COMPRESSOR/LIMITER DESIGNED FOR
VOICE CONDITIONING/ENHANCEMENT

•

MIC PREAMP RIVALING THE BEST OF

•

NOISE GATE, FULLY ADJUSTABLE TO
CONTROL ROOM NOISES
XLR'S IN AND OUT WITH SELECTABLE

CURRENT CONSOLES, WITH JENSEN INPUT

LINE/MIC LEVELS TO SUIT ANY STUDIO

TRANSFORMER

ARRANGEMENT

•

CAN BE INSTALLED DIRECTLY IN MIC LINE
WITHOUT CONSOLE REWIRING OR
MODIFICATION

ILI FTFIULFIST LIELLIT SYSTEMS I
NC.
2250 Lake Avenue, Suite 140

(
219) 426-5715
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NAB said, local advertising ranged from
70.5% to 91.1% of the stations reporting
for different market sizes. Tradeouts and
barter show less variance, the report indicated, with stations reporting an average
range of 2.1% to 6.3%.
According to Stanley, next year's survey will be conducted with the assistance
of a "big-eight accounting firm," Stanley
said. Although Stanley said no final
agreement had been reached, she said the
study may possibly be carried out as a
joint project with Broadcast Financial
Management.
The NAB's 1986 Radio Financial Report is available from NAB Station Services: 800-368-5644. The price of the survey is $95 for members and $195 for
nonmembers.
For additional information, contact
Cynthia Stanley at 202-429-5377.

Fort Wayne, Indiana 46805

For more information on the exhibitors issues, contact Al Fisher at Ampex,
415-367-4161, or Ed Gayou at the NAB
exhibits office, 314-721-7717. For information on the 1987 NAB show in general, contact Bob Hallahan at NAB: 202429-5350.

Procedures
Toughen
(continued from page 3)
provide protection from interference to
other stations.
Once an antenna is built and tested,
however, its pattern may not be the same
as was filed in the CP, he noted. In those
instances, he added, filings may need to
be readjusted.
When applications become atwo-step
process, some groups may be quick to
find fault with the consulting engineer for
not specifying agreater radiation pattern,
Reiser said. However, he contended that
proper filing of applications must be a
"three-way responsibility" on the parts
of the station, the consulting engineer
and the antenna manufacturer.
The consulting engineer may be at
fault for not having more detailed information, Reiser noted, but antenna manufacturers must also be responsible for
providing more than just average data.
Station management must also examine
antenna pattern claims more closely, he
added.
For additional information, contact
John Reiser at the FCC: 202-632-9660.
Contact Louis du Treil at 202-659-3055,
or Jules Cohen at 202-659-3707.

TExPIR

State of the Art
Audio Processing
In Stock, Installation Available
Pay Cash and Save SS'

Jim Hoge
(304) 344-8031
Ciide Reader Service 5 on l'age 31
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Learning to Handle Delegation
by John M. Cummuta
Chicago IL ... The platoon was pinned
down at the base of the hill. Machinegun fire swept across the tops of the foxholes. The lieutenant in command was
on the radio with his commanding
officer.
"Lieutenant ... we can't wait any
longer to take that hill. Now Iwant you
and your people to just charge up there,
right in the face of that fire, and secure
your end of the flank."
"Yes, sir!" The radio clicked off and
the lieutenant turned over his shoulder.
"Sergeant! We can't wait any longer to

tion, however, usually lies in the emotions that surround delegating. People
generally don't "feel" comfortable when
someone else is representing them—when
their capabilities are judged on the performance of someone else.
What makes this doubly hard is that
aperson is usually promoted because he
or she is the best at performing whatever

task is being managed. So this new boss
is now in command of adepartment or
function, staffed with people who
weren't as good at the job as he was—
or they would have been promoted.
Our new boss now faces the frustrating reality that no one down there is
likely do the job as well, as quickly or
as efficiently as he could. He sits at his

[
Engineering-

Manager
take this hill. Now Iwant you and your
people to just charge up there, right in
the face of that fire, and secure our end
of the flank."
In the corner, the corporal turned to
aprivate. "The boy sure knows how to
delegate, don't he?"
That, unfortunately, is many people's
concept of delegation—passing the buck
downward. Still another group, usually
new bosses, misunderstand delegation as
a downward relinquishment of their
new-found authority to someone who
didn't earn it like they did.
According to the American Heritage
Dictionary, to "delegate" means to authorize and send aperson as one's representative. So, in asense, it is ahanding
off of one's authority. The misconcep-

(continued on page 12)

PRO Avxmo

PRO A.IIDIO
GENERAL

desk feeling that his performance as a
boss is being judged by the performance
of his department, yet the best player
isn't even in the game— sort of the "Pete
Rose" syndrome. Feeling he was the best
player on the team, Rose couldn't delegate the playing solely to his players; he
has tried to be both boss and employee.

STORE

GENERAL

arroar

REGIONAL OFFICE
746 Cypress Lane • Carol Stream, IL 60188
(312) 231-7120
REGIONAL OFFICE
1805 Kimberly Drive • Marietta, GA 30060
(404) 425-0630
HOME OFFICE
2480 S.E. 52nd Street • Ocala, FL 32671
(904) 622-9058
IN FLORIDA CALL — ( 800) 342-0186

John Cummuta is RW management
editor and GM at WCFL, Chicago. Call
him at 312-963-5000.

FCC
Database
AM SERVICES
• Directory — Updated Weekly
• Nighttime Allocations
• Detailed

Individual

TELOS 10!
DIGITAL TELEPHONE SYSTEM
A FIRST

FOR

THE

BFOADCAST

INDUSTRY,

THE

TELOS

10'S

ADVANCED DIGITAL SIGNAL PROCESSING TECHNOLOGY OFFERS
SMOOTH, NATURAL TWO-WAY CONVERSATION WITHOUT THE
USUAL HYBRID PROBLEMS.
'"Leakage" typically 25 to 30 DB below caller voice level ( 35 to 40 DB
Trans- Hybrid loss). Nulls precisely to each line during a 300 ms mute
period.

Night

Limits

•Input gated AGC and Filtering.
'Output AGC/Expander and 60/120 HZ/HF reject filters.

• Population Counting

'Switching for up to 10 lines standard.

• Skywave Contour Protection
Requirements

'Proven and preferred by major market stations and networks.

• Horizontal, Vertical, Conical
Radiation Patterns

DIGITAL HYBRID RACK- MOUNT UNIT

52,850.00

10- LINE CONTROL CONSOLE

250.00

• By mail or online 24- hr access

datawopld
A Service of DW, Inc

P.O. Box 30730
4827 Rugby Avenue, Suite 200

Call or write us
for more information.

Bethesda, Maryland 20814
(800) 368-5754 ( 301) 652-8822
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Learning to Delegate
(continued from page 11)
The crippling fallacy lies in the mistaken concept by the new ( and sometimes not so new) boss that he's still being judged by the same criteria he was
judged by when he was one of the
worker bees. Only in the smallest organizations might this be the case. Generally, the boss is examined in light of acompletely different set of standards. One of
those is his ability to delegate.
Delegating is the definition of being a

boss.
Being aboss means that the most valuable use of your time is usually in doing
such things as conceptualizing, planning
and controlling. In other words, you
can't be bogged down in the trees or you
won't be able to see the forest.
If you are aboss, how many fires have
you found yourself putting out—just like
you used to when you were one of the
guys— and you thought, "Icould set up
asystem to avoid this, if Ijust had alit-

tle uninterrupted time to think it
through?"
You might also wonder how many
great new opportunities you've missed
because you didn't have the free-form
time to just mull them over; you were
too busy going through the motions of
the job.
Another reason for delegating is the
simple fact that, with more people tackling the various projects, you'll get more
done.
But probably the most important reason for delegating is that you'll develop
your people. Earl Nightengale, the great
motivational speaker and writer, while

"We're putting out 50 kw
of AM Stereo and we've,
never sounded better."
Morris Blum
President and General Manager,
WANN Radio, Annapolis, Maryland

11110. 60
WNW.

"As anyone who's been in
this business along time
knows—if you don't move ahead,
you're left behind.
"We've just upgraded WANN
to a50,000 watt, four-tower
directional array. We now reach
apotential market of six million
people.
"That—along with anew
urban contemporary sound—
means that WANN is moving
ahead, planning for the
future ... and sounding better
than ever.

"And Of Course,
We're In Stereo"
"AM Stereo is the most
phenomenal sound I've heard in
40 years of owning this station.
"We sound absolutely great in
stereo—apurer, cleaner highquality signal. We even sound
better in Mono.
"And you can be sure AM
stereo receivers are coming. By
next year, over 30% of all new
cars will have AM Stereo. And
we're ready to capture those
listeners right now.

"Naturally, IChose
Delta Electronics"
"When Idecided to upgrade
to AM Stereo, Ichose Delta Electronics. Why? Because Delta's
been around along time, providing precision equipment to the
broadcast industry long before
they came into AM Stereo. They
know my business and they know
what they're doing. They
installed my C-QUAM® stereo
system without ahitch.
"And Delta's C-QUAM system
is rugged and reliable, built to

Delta's C-QUAM
Stereo System: ASE- 1Exciter (
top)
and ASM-1 Modulation Monitor.
FCC laboratory tested and type-accepted.

C-QUAM is a
registered trademark of Motorola. Inc..
Manufactured under license
from Motorola. Inc.
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work the way it should. Literally
trouble-free. Plus, it's got the
numbers to back it up: over 65
systems operating in the U.S.
and worldwide.
"Even better, Delta stands
behind it with full technical
and service support. Any
problems or questions—Ijust
pick up the phone. They're
always ready to help.

"Next Time You're
In Annapolis . "
"Stop by and I'll personally
give you the deluxe station tour.
"Better yet, turn your dial to
1190 and hear for yourself the
new sound of AM Stereo—and
hear where your listeners are
going to be."

Delta Electronics, Inc.
5730 General Washington Drive
P.O. Box 11268
Alexandria, Virginia 22312
(703) 354-3350
Telex: 90-1963

vacationing in Australia, noticed while
out along the offshore reefs that the coral on the calm lagoon side of the reef was
dull, while the side that faced the surf
was awash in vibrant colors.
The guide explained that the tiny
ocean creatures which formed the coral
barriers thrived and grew when challenged by the surging tides and turmoil.
But the organisms on the inside of the
reef, where the water was calm, were
weak and grew much more slowly.
The same principle holds for your employees. If you handle all the challenges,
stresses and tensions of your department
or station, you're denying them the fire
that will temper the steel of their character. You're denying them growth.
Obstacles to delegating
Almost without exception, the major
obstacle to effective delegation is the feeling that "Ican do it better myself." After
all, you're the best— that's why you're
the boss.
While that's probably true, it's afallacy to think that doing all the major or
difficult tasks yourself is the way to get
the best performance out of your department. You can't do everything, and the
overall performance level of the department will be held below what it would
be with everyone pulling equally on the
oars.
Many new managers haven't yet realized that they are no longer being judged
by their individual performances, but
rather on the overall record of their department or station. In other words, they
are being judged more as aleader than
as aworker. The question is: "Are they
developing their people to do their jobs
well?" not "How well are they doing all
the jobs themselves?"
Whether or not we'd like to admit it,
another common barrier to delegation is
the insecurity or fear that someone down
there in the workforce might actually
outshine us. The new manager needs to
develop an understanding that any enlightened management or ownership will
credit them for developing anewly capable employee under them.
Benefits of delegation
The first benefit of delegation is higher
departmental productivity. With more
people performing meaningful and important work, more good things happen
per unit of time. It's simple math.
Another positive result of regular delegation is aredundancy of experience in
the department. The more people who
have an opportunity to take on the challenges of whatever area you manage, the
more people who can fill in for each
other should the need arise. No job will
remain undone just because acertain person isn't there.
You'll find that regular delegation produces happy and fulfilled employees. The
more responsibilities, challenges and obstacles employees get to face— within
reason— the more valuable they see
themselves to the organization. This
raises self esteem, and thus morale and
productivity.
Finally, assuming that you got promoted into your present job because
you're aborn leader, you'll probably be
promoted again. If you've been adelegator, you'll already 'have prepared your
successor— and that's good management.
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How to Avoid Stylistic Crutches
by Tyree S. Ford
Baltimore MD ... Two months ago,
"Producer's File" started its own equipment poll. The four questions asked
were:
1. What mic or mics are you using in
your air or main studio?
2. What mic or mics are you using in
your production studio?
3. What mics would you like to be
using?
4. What mic have you tried and not
liked, and why?
After all the counting was done, the
two mics most in use tied for first place:
the ElectroVoice RE-20 and the Shure
SM7. ( Current list prices per Radio Resources, Inc. are $545 and $542,
respectively.)
Other mics that were on people's wish
lists were the Neumann U 87 ($1,100)
and the AKG C414EB ($895).
Both winners are dynamic mics, and
both are condensers.
Many respondents mentioned that
they liked the Sennheiser 421 and 441,
but found their EQ adjustments too accessible and too easily tampered with.
Tony Tudisco of Sennheiser's New York
office asked me to remind you that the
441-U3 comes without the adjustable EQ
feature. Perhaps a locking device or
cover would further increase the 421's
acceptability.
I'd like to hear from you 421 users to
learn if the variable EQ is aproblem for
you, and how you handle it.
Bernie O'Brien of Radio Resources,
Inc. mentions that he drilled asmall hole
thru the EQ ring and inserted aset screw
to prevent the ring from being moved.
Idoubt Sennheiser would accept repair
work for a botched job under their
warranty.
Incidentally, Sennheiser has brought
one of their older dynamic designs out
of the vaults this past year; it's the MD
409 U3 ( List price $249), aclassic design
that's gaining the attention of some
broadcasters.
There are many mics suitable for air
and production work, with as many reasons for choosing each one. Often the
leading reason is cost. If you're in the
market to change or upgrade, stay in
touch with your suppliers. Earlier this
year there was a special on Sennheiser
Ty Ford, a radio audio production
consultant, helps stations optimize their
use of production equipment and airstaff
skills. Call him at 301-889-6201.

NEW BOOK
"MINNESOTA AIRWAVES
& RADIO TRIVIA"
History of Minnesota AM Radio
Stations From 1912 through 1939.
$9.00 Postpaid
Charles Ingersoll
315 First Avenue, SE
Aitkin MN 56431
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421s for under S200! Their present list is
$349.
One final observation of the poll results. In over 75% of the studios responding, the same model mic was used
in both main and production studios. If
your studios aren't equipped this way,
put it on your list of things to do soon!
Matching mics in air and production studios will increase the overall consistency of your air product.

Producer's
File
In the upcoming months, "Producers
File" will be conducting a "Mic Off." If
there is a mic you would like included
in the comparison, contact me as soon
as possible.
Now here's this month's poll:
1. What kind of turntables and tone
arms are you using?
2. What kind of phono cartridges and
preamps?
3. What kind of cart machines and
music carts?
Please include any positive or negative
comments. As usual, my answer box will
take your message as long as you speak.
The number is 301-889-6201.
In the same article in which we featured the mic poll, we also talked about
mic technique, breath control, projection, resonance and intonation. If you
are an engineer, Ihope you passed that
part of the paper on to the PD or to the
airstaff.
Please continue to forward this information as we go further into vocal performance, discovering how the parameters of mic technique combine to become "style," how to recognize crutches

and how to eliminate them.
When an announcer begins acareer,
he or she begins to polish the elements
of performance. Prior to that time—
whether in broadcasting school, collegiate mass communications or college
radio— those elements are usually still being assembled.
Anywhere along this path, novices
may find and use various stylistic
crutches that will limit their potential.
There are many types of crutches. All
of them leave their print on aperson's
style. In fact, sometimes aperson's style
consists of a collection of crutches.
An important part of an announcer's
job is to bridge together aseries of sometimes unrelated ideas while giving the impression that they are all part of asolid
stream of consciousness. Crutches often
appear where two ideas meet in that
stream, such as when the announcer's
eyes are in search of the next piece of
copy, the next cogent thought, or the
correct start button on the console.
Words like "weatherwise" preceding a
weather forecast are crutches. You can
turn acrutch into abridge by using intent. Instead of "weatherwise," set up the
forecast with your calls or aural logo as
in, "WLIF weather." Provided you
haven't overused your calls earlier in the
'break, it's alogical place for them. Remember: A crutch can be abridge, but
abridge is never acrutch.
You may choose the Spartan approach
and eliminate as many crutches and
bridges as possible. Going directly from
the last word of alive tag or liner to, "It's
75° " will feel awkward at first and
requires you to think ahead. The result
is reduced verbal clutter and increased
program momentum.
When you become a master of the

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

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)

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.

transitional elements of astop set, you
will realize that your mind has reached
astate of dual awareness.
Part of you is concentrating on reading
liners, copy, etc., and the other part is
listening to how the whole thing is going while preparing to deal with the next
program element.
In this state of awareness, you become
your own " Producer." When this first
happens, the Producer is usually passive
or reactive. While reading a piece of
copy, it suddenly occurs to you that you
don't have the next record cued up.
You're dead!
With practice, the Producer becomes
active, and an internal dialogue occurs
between the Performer and the Producer.
The Producer strongly suggests that you
grab along jingle, adrop in or any other
element while you cue up the record. All
of this happens while you're reading a
spot!
To make thir.gs even trickier, this dual
awareness is rarely ever constant. There
are times when, due to the slings and arrows of outrageous fortune, the Producer
goes out-to-lunch. On days like this, conscious effort is required to keep things
together. Pre-planning stop sets, which
you should be doing anyway, becomes
absolutely essential.
At least as important as how smoothly
the elements are dealt with is the character of your voice. This character varies
according to format energy level and the
particular persuasion of the PD.
There are several mutant character
styles odiously prevalent in broadcasting
today: The Puker ( pronounced PEW
ker), The Big Smile and The Big 'O.' In
afuture issue we'll take aclose look at
where these styles came from and why
you should avoid them.

Contact
your
favorite
dealer
or
call._

Ranio sleSTEMS INC.

5113 W. Chester Pike, Edgemont, PA 19028 • 215/356-4700
Call 800/523-2133 (
in PA call 800/423-2133)
Circle Reader Service 46 on Page 3I

:t

NOW
EVEN MORE POWER!
Gpporfnatii•P

4 s4P•

EXPASO

COPAPIPPII•

cx<PANi0

CX1141PIPESe •

4 exp4R0

CE4,444resi

111UP-411k Fuu
ausst« ACTIVE
•tt.v.

0

•

<

CP

0

L<111011 SAN°

The best audio processing system
money can buy just got better! The
TEXAR Replacement Card Five ( RCF-1),
when used in conjunction with your
TEXAR AUDIO PRISM'STm and Orban
Optimod 8100*, delivers an additional 1.5
dB of perceived loudness. That's a lot in
today's competitive markets! In fact, the
RCF-1 has more clean power than
anything else money can buy.
We designed the RCF-1 in response
to many telephone calls from AUDIO
PRISM users over the past 18 months.
While each call was unique, two recurring
questions emerged: 1)"Sometime ago,
we bought AUDIO PRISM'S to stand out
from the crowd, but the competition has
caught on and caught up. Today, they
have AUDIO PRISM'S too. What can we
do to re-establish our lead?" And
2)"What can we do to get more low-end
bass?"
Exploring ways to further increase
the modulation power of the AUDIO
PRISM/Optimod combination, TEXAR
engineers determined that the limiting
factor was in the attack and release times
of the Optimod. This is not to criticize the
Optimod, awell designed and respected
unit, but it is to recognize that competitive
market situations require many broadcasters to use it in ways other than for
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which it was originally designed. Intended
to operate on raw, unprocessed, console
output, its operation included agenerous
safety margin to accomodate operator inattention. Face it: not everyone runs
perfect levels.
The conservative design of the
Optimod prevented these indiscretions
from ever getting on the air. But today,
many broadcasters precede their Optimod with the digitally controlled AUDIO
PRISM. In these cases, the safety margin
is no longer necessary. What if you could
say to your Optimod, " I'll take care of the
ups and downs in average level; you
worry about making modulation?" That,
in very simplified terms describes the
operation of the RCF-1. ( Not surprisingly, the RCF-1 should not be used in a
barefoot Optimod, as there will be no
safety margin for an overdriven board.)
Making more low-end bass available
to users was a simple extension of the
RCF-1. The original card 5 had a predetermined, fixed amount of bass which
it would permit. Beyond that, it would
reduce the gain of the low frequency
stages. As you mixed in more lows on the
AUDIO PRISM'S, the Optimod would
simply take them right back out. Today,
the RCF-1 has a " BASS BOOST" control which allows the user to dial in all the

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

*Optimod 8100 is a registered trademark of Orban Associates, Inc., San Francisco, CA.

Circle Reader Service 39 on l'age 31

UM PRISM -

Pp•

P410P1 SAND

Y
TEXRP

low-end bass one could want.
Card 5is aplug in board, so installation of the RCF-1 takes less than 3
minutes. Adjustment takes less than one.
No readjustment of the AUDIO PRISM is
required.
To install the RCF-1, simply open the
front cover and access panels of the Optimod. Turn off the Optimod power switch
and pull out the original card 5. Slide the
RCF-1 in its place and turn the power
back on. Replace the access panel with
the new one provided and set the RCF-1
controls to the recommended settings.
That's all there is to it. No complicated
soldering. No complicated modifications
to circuit boards. No readjustment of
other controls in the system.
Best of all, this additional power
doesn't require giving up quality! The
RCF-1 is actually cleaner than the original
card 5 adjusted for the same loudness,
so you don't have to sacrifice quarter
hour maintenance for more cumes.
See what the power of the RCF-1 can
do for YOUR signal. Arrange for a demo
of the TEXAR AUDIO PRISM and RCF-1
today! Already own AUDIO PRISMs? You
can upgrade to the RCF-1 for only $425,
but act fast, because the price goes up
soon. Call you favorite distributor, or call
Barry Honel at (412) 85-MICRO.
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Create 'Computer
Voices with Gadget
by Ronald F. Balonis
Wilkes-Barre PA ... My "third best"
production device/gadget is what Icall
the Production Modulator. It's adevice
that enables the production of psuedosynthetic, computer-like sound by modulating audio with audio.
The effect's success, like the other two
(see the 1 and 15 November issues of
RW) depends heavily on the skill and
creativity of the production process; because it requires ahigh degree of listener
attention, it can wear itself out quickly

Chief
Engineer with overuse, but, in moderation and in
the hands of creative production types,
it is a unique production differentiator
for a station.
Modulation in the audio range, as a
production effect, basically changes the
pitch of asound, independent of its duration. Depending on the modulating and
modulated frequencies, unique, unnatural and curious qualities of aural consonance and dissonance can be
generated.
Although many strange and unusual
effects can be made by applying amodulation process in the audio band, the
primary use for the Production Modulator at WILK has been the creation of
a pseudo-computerized-voice effect in
real time. For that nurpose, asingle, low
Ron Balonis is CE at WILK, WilkesBarre, PA and afrequent contributor to
RW. He can be reached at 717-824-4666.

Figure 1.

audio frequency signal in the range
of 10 to 30 Hz is used to modulate a
voice.
Tradeoff in articulation
The tradeoff in the use of this Production Modulator, and many other synthetic audio effects, is aloss of articulation in the sound, especially speech. The
resulting decrease in intelligibility limits
the amount of the effect that can be effectively used.
For the Production Modulator, the
articulation loss with speech/voice results from the alteration of the natural
harmonic relationship in the speech and
from the double sideband mix— upper
(normal) and lower ( inverse)— that the
modulator generates. Generally, the
lower modulating frequencies produce
the more acceptable sound, but the actual best frequency depends to agreat extent on the characteristics of the
speech/voice.
One basic IC
The Production Modulator owes its
existence and circuit simplicity to asingle
monolithic integrated circuit, the
MC1596G by Motorola. The MC1596G
is a balanced modulator-demodulator
IC, and, the circuit configuration of the
Production Modulator is essentially that
given in Motorola's spec sheets. It's the
application circuit ( slightly modified) for
using the IC as aSingle Supply Balanced
Modulator with the modulating audio as
the carrier input and the audio modulated as the modulating input.
The MC1596G is available from Motorola distributors, or from RCA as an
SK3233 or Sylvania as an EGC973. The

Holiday
Cartridge Specials

output amplifier IC, aMC1709G, is also
available from RCA as an SK9177 or
from Sylvania as an EGC909.
Circuit layout for the Production
Modulator is not too critical; just use the
ordinary audio frequency precautions as
to shielding and grounding. For ease of
null adjustment, the pot should be amultiturn trimpot of some sort, but it's not
absolutely necessary.
Operation
Operationally, the recommended
modulating audio ( audio oscillator) level
should be about 60 mV. Levels greater
or less affect the depth of the null ( normally greater than 40 dB down). The
modulated audio level should be about
300 mV. In Figure 1, the input pad and
the output amplifier maintain the overall
gain at near unity.
At WILK, the Production Modulator

Our Extended Frequency
Transceivers - EFT-900' and
EFT- 1000' - give you the high
quality telephone audio you
need for your remotes. We
start with frequency
extension - aprocess that
recovers 21
/ octaves of low
2
frequencies, boosting the
power of your announcer's
voice. Then we add sharp
filtering, noise reduction and

Audiopak AA-4 $ 4.52

Fidelpac MC I

4.10

Audiopak AA-3 4.1 1

Fidelpac 300

3.21

Audiopak A-2

3.17

.r
,. . .. .

rry •en',

0

EFT-900'"
Low-cost, high-quality
telephone audio!

Aphexe enhancing to further
improve the sound.
The real beauty of an EFT,
though, is its easy set-up and
operation. Your mic, headset,
phone line and telephone set
connect directly to the unit.
And because the EFT can
operate full duplex, the studio
and remote site can easily
communicate with each other.

Scotchcart $ 4 . 98
Fidelpac MC H $ 3.87

interfaces into the production console in
the same way as the Phasor and several
other production devices/gadgets ( spring
reverb, compressor, equalizer). These devices, unbalanced at anominal level of
OdBm, are switched in/out by a lever
switch between the summing amplifier
and the output amplifier of the production console.
The production device connection
scheme, with proper shielding and good
wiring practice to avoid ground loops,
is an economical way to have aselection
of audio effect devices for production
while at the same time simplifying the
way to use them.
The Production Modulator provides
an easy way to generate the occasionally needed computer-like sound or speech.
However, it, like the Phasor, is apseudoapproximation of the true effect. The key
(continued on page 19)

Easier, better-sounding telephone remotes Gentner makes It happen!

For that last minute commercial rush ...
40 & 70 second cartridges

With the EFT advantage, your station can gain the competitive edge
in all types of remotes - games, advertising, news interviews and
more!

NOW LOWER PRICE ON EFT- 1000'

NORTHEAST BROADCAST LAB, INC.

1

15

P.O. Box 1179
S. Glens Falls, NY
12803

P.O. Box 565
Southampton, PA
18966

518-793-2181

215-322-2227

CALL US OR YOUR BROADCAST
DISTRIBUTOR FOR DETAILS!

The Clear Choice. "Aphex Aural Exciter" is a registered trademark
of Aphex Systems. Ltd

Cirele Udr Wrvic.o 4i oft roof IP

GENITNIER'“
ENGINEERING COMPANY, INC.

540 West 3560 South • Salt Lake City, Utah 84115
(801) 268-1117
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Troubleshoot FM 5K, 20K, 25K
by Steve Conover
LaVista NE . . 0. of the possible
causes for AM noise gene-ition from the
FM-25K transmitter can be directly traceable to two factors: voltage differences

between the regulated IPA module voltages and the voltage difference between
the unregulated IPA supply voltage and
the module regulated voltage.
Before analyzing these two points, it
is first advisable to read and fully under-

stand the principals of operation regarding the complete section IPA section of
the FM-25K transmitter.
As the load presented to the voltage
regulators within each RF amplifier module is increased— or, in other words,

more power is being demanded of the
amplifiers than is really necessary for
proper operation— adifference between
the unregulated and regulated voltagee
is reduced toward azero value.
Under normal operating conditions,
the diference between the regulated and
unregulated should range from 5-8 V,
with anominal voltage of 7V being the
ideal. When acondition of an excess of
8V exists within any given RF module,
overdissipation of the pass transistor heat
(continued on next page)

TV Put to
Good Use
by Steve Bromell

CRL
makes your sound
stand out from the crowd
You can't compete effectively for listeners if your
station sounds just like everyone else's. And the way to
stand out is with outstanding sound of the kind yoJ get
with CRL's outstanding FM-4system.
CRL:s FM-4gives you the spectral shaping flexibility you need to sound different from other stations using
the single unit processor. The CRL advantage comes from
our intelligent building block approach. An approach that
gives you the options you want.
Begin with our SPP 800 Stereo Preparation Processor and our SEP 800 Spectral Energy Processor for individually selectable four-band compression. Then add our
SMP 800 Stereo Modulation Processor and our SG 800
Stereo Generator and you are equipped to stand out on the
airwaves as never before.
If you haven't heard what CRL technology can
do, you don't know what you're missing. For a 10-clay free
trial at your station just call CRL toll-free at (800) 535-7648
and we'll make immediate arrangements for your local
CRL dealer to give you ademonstration.

Call CRL today for sound that stands out tomorro
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CRL Systems
2522 W Geneva Ave., Tempe, Arizona 85282
602-438-0888; Telex: 350464 CRL TMPF UD

10-day free trial call now toll-free ( 800) 535-7648
Circle Reader Service 50 on Page 31

Casper WY ... Contrary to popular belief, television does have asocially redeeming value. It can be used to fix radio
stations.
I'm sure many of RW's readers have
sat at atransmitter site just waiting for
some creepy little intermittent to blow
the rig off the air, only to have it happen when their back was turned while
they got a fresh cup of coffee ( beer in
some areas of the country). Then they
get to sit for another couple of hours staring at the meter that will give them a
clue— only to have the rig behave itself.
Try this. Our company does it frequently, so Ican deduct my new camcorder on my taxes as abusiness expense.
Set up avideo camera and recorder and
tape the meter or meters in question.
Aside from just taping the thing, there
are several other tricks you can pull at
the same time:
• If the recorder has an "on- tape"
counter, you won't have to look forever
for the event; merely go to the place on
the counter that corresponds to the outage time you noticed on your watch
while you were laying on the sand at the
beach.
• When playing back the tape, the
slow-motion and stop action features allow you to see fast meter deflections that
may not be detectable at normal speed.
• Most recorders also have remote
control start and stop for those occasions
when the problem only happens at certain times of the day.
There are acouple of things to remember, though. A camcorder doesn't have
the recording time of a separate recorder/camera combination, because
camcorders record at high speed for best
quality.
Conversely, recorder/camera combinations, particularly when run off AC,
can be vulnerable to strong RF fields. Try
before you buy.
Finally, if you also use the machine for
personal purposes, be extremely careful
of which tapes you leave here and there
around the station ( except in Nevada).
Steve BroomeII is president of Broadcasters Service Company, a consulting/engineering firm in Casper, WY.
He can be reached at 307-266-2107.
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Troubleshoot Xmtrs
(continued from previous page)
sink for the given module will be exceeded because the heat sink is limited to
an 80-85 W of heat dissipation.
When the difference voltage is below
5 V, thermally induced noise voltages
and reduced ripple rejection ratios of the
regulator IC begin to approach apoint
where the AM S/N begins to deteriorate
the overall performance from the
transmitter.
When the IPA section is operating below its nominal operating point, which
would increase the difference voltage
above the 8V upper value, the voltage
regulators may have atendency to inject
electron shot noise into the RF amplifiers
because of the high gain present within
the load sensing loop.
Should the difference be less than 5V,
reduce the drive from the exciter slightly while monitoring the performance of
the IPA forward and reflected power and
the final output power from the transmitter. This reduction in exciter drive may
require a slight retuning to reestablish
correct operating balance. Reducing exciter drive will reduce the demand load
upon the regulators and therein increase
the difference between regulated and unregulated voltages.
In both cases, exciter drive into the
IPA section, IPA drive into the final amplifier and final amplifier tuning and
loading are important variables that must
be carefully monitored during the proSteve Conover is a radio consultant
and contract engineer with Calhoun Engineering Services, La Vista, NE. He can
be reached at 402-339-8743.

R.F. Specialties of Texas
P.O. Box 8316
Amarillo, TX 79114
Don Jones/Tim Hawks
(806) 372-4518
R.F. Specialties of Washington
11721 15th Avenue N.E.
Seattle, WA 98125
John Schneider/Bob Arnold
(206) 363-7730
R FSpeciakies of
Pennsylvania
121 Conneaut Drive
Pittsburgh, PA 15239
Tom Monahan
(412) 733-1994
RE Specialties of California
3463 State St., Suite 229
Santa Barbara, CA 93105
Sam Lane
(805) 682-9429

cess of operation in order to obtain the
best AM S/N versus transmitter efficiency and RF power output.
When the tuning of the final amplifier
has been completed, remeasure the unregulated IPA supply voltage and the
regulated voltage from eacn IPA module
and compare the results.
If reducing the exciter drive does not
increase the differential voltages without
the loss of transmitter output power,
then retap the T-zz primary to obtain the
7 ± 1 V.
For the FMD-50K dual transmitter, if
the difference between the unregulated to
regulated voltages is above 8 V, adjust
R-pp to reduce the difference to around
7 -1-1 V.
Once this has been accomplished, the
next step will be to make small variations
in final amplifier tuning and loading controls while monitoring for AM noise reduction and yet maintaining the best efficiency from the transmitter.
This procedure is atrade-off function,
which means when you try to tune the
system for the least amount of AM noise
generation, the trade-off will come from
the efficiency portion of the transmitter's
operation. As with all trade-offs, you
will need to keep efficiency as close as
possible to the original test data sheet
values and still attempt to lower the
noise.
There can be no clear-cut statement regarding the amount of efficiency loss that
can be tolerated from the FM-25K; therefore, good engineering judgment must be
adhered to.
The following precedure may be used
to either test or reestablish aVSWR over-

CABLEWAVE CONNECTORS
NOW STOCKED IN YOUR
AREA
Get back on the air fast! Your
local R.F. Specialties office
now stocks afull assortment of Cablewave
connectors for
immediate
delivery. For
connectors or

R.E Specialties of Florida
PO. Box 397
Niceville, FL 32578
Bill Turney
(904) 678-8943

any other RF
needs, call the
specialist nearest
you.

RF SpscioRie•Gaup

Polarity
Reversal

1.5 VDC

load point for most Harris FM transmitters using diode detection of the forward
and reflected RF power to operate the
VSWR overload circuitry.
VSWR testing: Harris FM-5K-FM-20K
A word of caution regarding the increasing or decreasing of transmitter
power output: to accurately retune the
transmitter to a new operating power,
the engineer must have acalorimetered
dummy load of known characterisitcs.
Without such aload, you will have no
real way of knowing just how much
power the transmitter is actually providing to the antenna.
The use of commonly available dummy loads for the purpose of calibrating

00

teepsote vi‘th Geeee
TELEpRocEssow
processor
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• Use with any telephone hybrid or frequency extender to
enhance your telephone audio.
• High and Low Band EQ adjustments improve phone line
sound, reduce line hiss and hum.
• Aphexo processing improves high end content, gives audio a
crisper sound.
•

Built-in send AGC maintains consistent send level to caller.

• Built-in condenser mic allows you to send instantaneous cues
down the phone line.
• EASY installation - XLR connections, no internal adjustments.
• Suggested list price $ 499.00 - available from your broadcast
distributor.

GENTNER

The Clear
Choice.Aphex Processing Mfg. under license from
Aphex Systems, Ltd.
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the transmitter output power are not normally accurate enough without being
first calibrated against atraceable standard. Without this load, there is no way
for the engineer to know accurately just
what power the transmitter is generating
and, therefore, the installation could be
operating above or below the assigned
power, which can lead to other
problems.
Use of the indirect method of power
calculations may be used, but only if it
can be proven that the percentage of
transmitter efficiency is accurate.
For the purpose of this test, the use of
the transmitting antenna can be used if
there have been no major changes in the
(continued on page 18)

NEW
4100
*Woes elf

OFF THE AIR?

RE Specialties of Nebraska
2003 Brewster Road
Bellevue, NE 68005
Don Denver
(402) 734-5521

M

Figure 1

ENGINEERING COMPANY, INC.

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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Test, Maintain 'fliers
(continued from page 17)
system since its installation.
The substitution DC supply (see Figure
1) can be constructed from asingle-cell
battery, a 10,000 ohm potentiometer,
female single-conductor high impedance
microphone connector, power switch
(SPST) and polarity reversal switch
(DPDT). The entire unit can be built
into an appropriate bud box for convenience of operation. Ihave added the
polarity reversal switch into my unit to

improve the unit's flexibility in coping
with other transmitter RF sampling
systems.
The procedure is like multiplying a
mathematical formula by one on either
side of the equal sign; the resultant is still
the same. What you will be doing is
much the same procedure. You will substitute an external DCvoltage for the DC
voltage sample from the transmitter's
thru-line pickup probe.
An indication of equality between the

probe voltage and the substituted external DC voltage will be the power meter
on the transmitter.
Assuming everything else is OK, the
testing or resetting of the VSWR trip
point is accomplished as follows:
1. With the transmitter at its normal
operating power, verify the forward
power meter is calibrated to indicate
100%, or the assigned power output if
the meter is calibrated to indicate watts.
If the forward power has not been
changed, no adjustment will be necessary.
2. Ensure the transmitter tuning is accurate by monitoring synchronous (
or in-

CL-100

Moseley's new CL- 100 series transmitter
receiver system offers an economical
alternative to aural subcarriers and
dedicated telephone lines for
conveying control or telemetry data
between studio and transmitter
locations. The CL- 100 system
provides for independent control or
telemetry while freeing subcarrier
channels for other uses.

cidental) AM noise on the modulation
monitor. Make minor adjustments to the
transmitter's tuning, looking for adip in
the AM S/N indication on the modulation monitor.
3. Shut down the transmitter and remove both red (
forward) and yellow (
reflected) power sample connections from
the transmitter's directional coupler.
4. Be careful while removing these
connections. Grasp the body of the connector with one hand while turning the
connection ring with the other. In the
center of the connector is a500 pf RF bypass capacitor that resembles aphonelic
insulator. This capacitor is delicate and
can be easily broken.
5. Substitute the DC battery voltage
into the red forward power sample connector and adjust,the supply pot for. an
indication of 100% forward power, then
reconnect the red connector to the transmitter's directional coupler.
6. Without disturbing the supply pot
setting, apply the voltage to the reflected
yellow power sample connector and ad-

The procedure is like
multiplying a
mathematical formula by
one on either side of the
equal sign.

55

just the VSWR calibrate pot for an infinite meter indication or full scale, whichever is proper for your transmitter.
7. Switch the forward/VSWR/VSWR
Cal. switch to the VSWR position. At
this time the power meter should be beyond the full scale indication. Now adjust the DC battery voltage for aVSWR
indication of 1.5:1.
8. With the DC substitution supply
still connected to the reflected yellow
connector for the metering circuitry,
restore the filament power to the transmitter and adjust the PA VSWR overload threshold set pot until the transmitter VSWR overload light just extinguishes. Make note of the position of
the pot and again adjust the pot until the
VSWR light just illuminates. Next, set the
pot back until the VSWR light just extinguishes and leave the pot in that
position.
9. Reconnect the yellow reflected
power sample connector to the directional coupler. Remember to hold the body
of the connector with one hand while
turning the threaded ring with the other
hand to prevent damage to the 500 pf bypass cap in the body of the connector.
10. Turn on the high voltage supply
for the transmitter and bring it up full
(continued on page 19)

The
Cost-Effective
Data Solution
Features

The voice data
communications link system,
operating on aGroup P channel
(450-456 MHz), features a1- or
10- watt output transmitter for
varying lengths and antenna
combinations; the high- sensitivity
receiver has excellent adjacent
channel rejection. The CL- 100 /
system is capable of data
transmission rates of up to 9600 baud
with optional modems and operates on
120 240 VAC and or 13.6 VDC.

Moseley

RADIO EQUIPMENT
SALES OPPORTUNITY

Moseley
Associates
Incorporated

Circle

111 Castilian Drive
Santa Barbara. CA
•93117-3093
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a
Flow General
Company

Phone 805 968 9621
Telex 658448
Cable MOSELEY
FAX 805-685-9638

Bradley Broadcast seeks sales personnel to complement
our rapid growth. We require experienced broadcasters
with proven ability to sell studio and radio RF gear, emphasizing engineering and service support to our clients.
Excellent salary and benefits. Send resume, with salary
history, in confidence to:

Personnel Department
BRADLEY BROADCAST SALES
8101 Cessna Avenue
Gaithersburg, MD 20879
No Telephone Inquiries. EOE M/F
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New Products
Inovonics' FM/FMXTm Generator
Inovonics has introduced a new FM
stereo generator with provision for
FMXTm, the coverage-extension system
developed jointly by the CBS Technology Center and NAB.
The firm's Model 705 features digital

synthesis of subcarriers and pilots, internal peak overmodulation protection,
selectable preemphasis and 7-pole
active/elliptic input filtering with proprietary overshoot control circuitry.
Compatible with any Inovonics or
other FM audio processing equipment

Put Transmitters to Test
(continued from page 18)

power and verity the forward and reflected power indications on the transmitter's power meter.
Variations with other xmtrs
Many older transmitters do not have
any VSWR overload indication lights.
Generally, older transmitters don't include VSWR overload protection circuits
in the first place. For those older units,
this procedure won't be of much service.
Some transmitters do include VSWR
overload protection circuitry that has
basic adjustment procedures. Those procedures should be outlined in the maintenance section of the technical manual.
Typically, the adjustment circuit comprises a low resistance potentiometer
across the VSWR overload relay, or the
DC reference input to avoltage comparator IC will be the adjustment pot.
This procedure will work well for the
Harris FM-5K through the FM-20K series
transmitters. In the field, Ihave found
the accuracy of this method typically will
exceed the accuracy of the meters used
for power output indication.
For other transmitters, it may be
necessary for you to study the documentation to fully understand the method
and calibration of the VSWR overload
protection provided within your transmitter. If the information is not clear or
is missing altogether, which is not uncommon with most products on the market today, consult with the manufacturer
for the details necessary.
The majority of the adjustments and
alignment procedures used on many of

the transmitters today are simply common sense applications of basic engineering test methods. In the manufacturing
of products, the cost of test equipment
is also important, and if something simple will yield accurate results without
major financial investment for test instruments, it is in the best interest of the
manufacturer to follow the least-cost
route.
There are many such test methods
available to you, the engineers on the
front lines of broadcasting. In future articles, Iwill endeavor to share some of
these methods and practices with you, to
save you time, cost and improve the reliability of the equipment you maintain.

any pops, buzzes or arcing. Superelay
can also be connected to any dial-up
telephone line for control of external
equipment when the line rings. It is
available from most equipment
distributors for $195.
For more information, contact Hank
Landsberg at Henry Engineering:
818-355-3656.

(continued from page 15)

to effective use of this ( or any other
sound effect, for that matter) is to keep
in mind that asound's sound is as much
an in-the-head perception as anything
else.
Production devices/gadgets have their
place in production, but there is one
practice and skill that's necessary to effectively put them and everything else together into afinished product.
Since the beginning of reel-to-reel tape,
to splice or not to splice is never the question. In audio production, it's the rule
and the true way to acreative synthesis.
Tape editing and splicing will be the subject for the final installment on some of
the audio production tools 1 have
known.

by Cortana

Inspect your ground radial
system the easy way!
Cortana's Radial Chaser'" works more
effectively by detecting the current flow ( not
the metal) in healthy ground radial wires and
buried transmission lines. It can find defects
such as shorts and opens in coaxial cable. It
can locate reradiating R.F. energy and assist
in detuning. The Radial Chaser - gives you a
sensitive readout and makes evaluation easy.
Because the Radial Chaser" is self- powered
and uses no batteries, it's light and portable.
Find out about the Radial Chaser - today!

INTRODUCTORY
OFFER

After 12/31/86 S19.

Also available from Cortana:
Folded Unipole Antenna Kits
Stati-Cat Lightning Preventor

Superelay
Henry Engineering's new multipurpose control interface unit has wide
application in atypical broadcast control room. It is designed for controlling
the various equipment functions that
need to be switched when, for example, acontrol room mic is turned on.
Examples include: EBS receiver mute,
intercom speaker disable, telephone bell
disconnect, skimmer recorder start, On
Air warning lights, and so on.
Superelay can be controlled by any
console's "muting" output, or by any
external switching circuit. It provides
six double-pole relay outputs, plus a
switched AC output that can directly
power 300 W of On The Air tally
lights.
The AC is switched with asolid state
synchronous relay so there are never

entire range.
The FMXTm system is available as
aplug-in option for the 705 Generator.
For more information, contact Inovonics at 408-458-0552.

Modulator

The Radial Chaser'

Write for free brochure.

the 705 yields full program modulation
without need for internal or add-on composite signal processing. Audio response
is flat between 25 Hz and 16 kHz, and
stereo separation exceeds 55 dB over tbe

Ira

Corporation
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$145

4001 LaPlata Highway
Farmington. NM 87401
5051325-5336

TRY
RADIO SYSTEMS'
NEW FURNITURE
FACTORY!

la Now you can buy custom-made cabinetry at " stock" prices
because every piece is promptly made to order in our new
on- premise wood shop.
Ill Don't settle for catalogue compromises. Order furniture to
your dimensions-- in your finish— in your color— delivered on
time— at budget prices!
II CONSOLE TABLES U TURNTABLE PEDESTALS• 19" EIA
RACKS U CART RACKS U CD HOLDERS U ROLL-AROUND
TAPE BAYS U "LAZY- SUSAN" CARROUSELS U EDITING
STATIONS U LAMINATED TOPS U HARDWOOD TRIMS...

Rama sYSTEMS INC.
5113 WEST CHESTER PIKE U BOX 356 II EDGEMONT, PA 19028 III 215-356-4700

CALL TOLL FREE: 800-523-2133
IN PA 800-423-2133

Mastercard/Visa
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-ez- WANTED CUSTOMERS! **
Audi-Cord Cart Machines

e
so`

"S" Series Premium Record- Playbacks
Model S21 Mono, 3 Cues and Timer
Model S26 Stereo, 3 Cues and Timer

"E"
E30
E31
E35
E36

$ 1799
1989

SERIES TRANSPORT PLAY
Mono, 1 Cue Tone
Mono, 3 Cue Tones
Stereo, 1 Cue Tone
Stereo, 3 Cue Tones

82429
2519
2629
2719

LPB Consoles

deb

MODEL S-20
10 MIXER DUAL STEREO
S20

BROADCAST TURNTABLE WITH
QUARTZ PHASE- LOCKED
DIRECT DRIVE MOTOR

1111111111111111111111

Call Today!
Ask for Chris Kidd

TECHNICS SALE
SP- 25
SP- 15

$ 312
525

SP- 10 MKII
SL-1200MKII

$ 5595

916-961-6411

$ 799
325

ALL Turntables in Stock!

8:30 a.m. to 5:30 p.m. Pacific Standard Time

Television Technology
FM Translators and Scala Antennas

AUDIOPAK
BROADCASTERS FAVORITE CARTRIDGE

A-2
20

IN STOCK Inventory sale prices!
2 ea. ITC Delta Ill Stereo Cart Machine

$ 3399
4195

12 ea. ITC FB 1 Telephone Interfaces

75

UMC SFE-100 Splice Finder/Eraser

650

Orban 8100XT w/all updates

1750

*WANTED ... Orban Model 8000 FM Optimods

4096 Bridge Street, Suite 4

Second

40

Second

70

Second

100

Second

2.5

Minute

XL- 10 Series

2 ea. Potomac Instruments AT- 51 Audio Test Systems

AA- 4

All Factory Wound

3.5

Minute

4.5

Minute

5.5

Minute

7.5

Minute

10.5

Minute

A-2

AA- 4

3.40

4.85

3.75

5.35

4.25

6.45

Fair Oaks, California 95628
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Cart Machines

Series 3000 Endures Abuse
by Michael R. Fleming, CE
WTTS-FM/WGTC-AM
Bloomington IN ... Broadcast Electronics' Series 3000 of cart machine
is changing the old adage from "You get
what you pay for" to "it's possible to get
more than you bargained for."
This series features a well-designed
head bracket assembly, straightforward
electronics and aclearly written instruction manual. And, most important, the
Series 3000 is extremely reliable.
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Today's engineer needs to be more
concerned than ever before with budgeting, maintenance man-hours and inventory. BE's 3000 cart machines are relatively low cost, easy to repair and ( due
to mostly standard parts) have low inventory needs.
Less expensive to buy new
When WTTS/WGTC prepared to
move to new facilities, we decided that
equipment consistency was important.
We knew that, due to an increased
number of studios, more equipment was
needed.
The question was whether to add to

the cart machines we already had or opt
for all-new machines. The machines on
hand tended to run hot, causing cart
warping, premature electronic failures
and unstable operation.
All- new and different machines
seemed in order. We purchased 20 playback and five record/playback 3200 machines. Surprisingly, we spent less money
on the BE 3200s than if we had added to
the machines we already had!
WTTS/WGTC now has two on-air
studios, two two-track production studios, two news studios and afour-track
studio. All are equipped with BE's 3200
cart machines.
Durable, easy to maintain
The head stack of any cart machine is
the heart of its performance. The head
stack of the 3200 is made of a diecast
aluminum alloy, making it very rugged.
The azimuth may be adjusted without affecting the zenith or height, and there are
no azimuth lock-down nuts to change it
after it has been set.
BE's precision spring provides the
counterforce necessary to maintain stability. Stability remains true even under
the stress of "slam dunking" the cart into the machine.
The 3200's simplicity, too, is an advantage. There are no microprocessors
or exotic circuitry involved in starting or

•IMPRESSIVE unrestricted sound
•IMPROVED stereo imaging
•INCREASED density without distortion or coloration

}

18620 N.E. 2nd Awe., Miami, Florida 33179
Telex: 51-4733 ELEC. REX MIA
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Broadcast Electronics' 3200 RPS cart machine
stopping the machine, generating or
decoding cue and auxiliary tones.
Components are of the garden-variety
type, i.e., LM3900, RC4558, IN4005,
MC7824 and others. All are easily replaced. Capstan motor bearings can be
purchased from BE or at agood motor
bearing house, thereby bringing the cost
of rebuilding a motor down to $10 to
$15.
The 3200 is one ot the easiest machines
to repair, but its reliability reduces the
number of repairs necessary.
All indicator and control functions,
and all cue track input and outputs are
available on the rear panel as standard

features. The 3200 has some factory options, such as voltage and frequency
other than 115 V/60 Hz, automatic/
manual fast forward, secondary and tertiary cue tones, rack mounting (desk top,
standard), and will accept NAB sizes A
and B cartridges.
In my opinion, the only drawbacks to
the 3200 are the lack of aflashing indicator advising the operator that the cart
has already played, and the need for a
start/stop control interface between
many consoles and the machines.
To date, no problems have occurred
due to the lack of an indicator, but the
addition of this feature would be handy.
We used an ordinary NPN switching
transistor to provide the interface.
In all, WTTS/WGTC is extremely
pleased with Broadcast Electronics' Series
3000 cart machines. Reliable and cost effective, the 3200 is a cart machine I
would recommend to anyone.
Editor's note: For more information,
contact Bill Harland at Broadcast Electronics: 217-224-9600. The author may
be reached at 812-332-3366.

Omega is a Safe Bet
by Bill Betlej, Dir Grp Eng
Shenandoah Valley Bdcstg Group
Staunton VA ... The OMEGA cartridge machines from International Tapetronics Corporation/3M signals the
completion of amajor upgrading of the
ITC product line, utilizing the latest
technology available. Just as the DELTA
Series replaced the Premium line, so
now, too, the OMEGA replaces the PDIl line.
In designing the OMEGA cart machine, ITC had several goals. Obviously one was to meet the lower-priced machine market, but ITC also wanted its
machines in that price range to have
stereo capability.
Exceptional audio
The PD-1I was only amono machine;
OMEGA playbacks are available both in
mono and in stereo. To make the machines stereo required abeefed-up head
stack.
The final design is very close to the
head stacks on the DELTA and the 99B
ITC units. This alone is abig plus when
considering the OMEGA features.
ITC also improved the audio quality
by using audio circuitry similar to that
used in the DELTA machines. The 5500
Series opamps make the audio practically
indistinguishable from that of the DELTA and even the 99B.
. _

Total harmonic distortion ( THD)
specs are identical for both the OMEGA
and the DELTA- 1.5% or less. But
remember, THD is mostly dependent
on the quality of the tape in the cartridge.
We tested with Capitol AA-4 cartridges and exceeded the specs both with
anew cart and one known to be good.
The same test with a cart known to
be over a year old yielded nearly 3%
distortion that should be aclue to those
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of you who are still using cartridges that
were wound four and five years ago.
Frequency response numbers are also
the same for the OMEGA and its higherpriced sister machine, the DELTA—
±2.0 dB from 50 Hz to 16 kHz. The
DELTA does have a4dB advantage in
SNR spec; over the OMEGA.
ITC boasts that their machines always
outperform their printed specs. That was
true with le seven playback decks we
purchase(
SNR never measured less
than 56 dB. One machine measured 61
dB!
There are some other novel ideas empleed in the OMEGA machines. The
pc ver supply uses a toroidal power
(continued on page 23)
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Tomcat Bares Claws at KNXR
by Tom H. Jones, Pres and GM
KNXR
Rochester MN ... The Pacific Recorders
& Engineering ( PR&E) Tomcat is the first
cart recorder KNXR ever purchased.
That might sound like amisstatement
for an FM station launched in 1965, but
it's true! We bought our first cart recorder, the Tomcat, in 1980.
Coming from arecording studio background, we were accustomed to the
clean, wide-range, quiet performance of
15 ips reel-to-reel machines. We were
aghast at how commercials recorded in
our studios sounded once they were
carted and aired by various radio
stations.
Biased against carts
So, when we put KNXR on the air
(97.5 MHz, 100 kW, 1,055' HAAT) we
already had abuilt-in bias against carts
as adependable, high-fidelity broadcast
medium.
The first two years, KNXR's spots
were recorded on acetate discs. Meanwhile, we tested and evaluated numerous
cart recorders. Audio consistency from
cart to cart was nonexistent. The electronics had very little headroom; there

was a lot of hiss and distortion, poor
high-end and plenty of phase shift.
We discovered that if we recorded the
lubed cart tape directly on a2-track reelto-reel recorder ( on the top track), then
loaded the recorded tape into an empty
cart, we could attain amazingly consistent cart playback almost equal to the
reel-to-reel sound. And that is how
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KNXR made carts for 13 years! Other
stations envied our cart sound but shook
their heads once they saw how we attained it.
At the 1980 NAB exhibit, the workmanship and aesthetics of the Pacific
Recorders consoles really caught my eye.
Igrudgingly agreed to look at their Tomcat cart recorder.
KNXR does adouble take
Iwas pretty well resigned to the fact
that cart recorders were not even worth
considering— that they were adoomed,
half-rate audio medium. When Iwas told
that the Tomcat was really areel-to-reel
recorder in disguise, I started to get

interested!
One of the prime reasons we purchased the Tomcat was the elimination
of the obsolete, narrow audio track
width used in other cart machines in favor of two 80 mil audio tracks which
PR&E calls "Maxtrax."
The wide tracks, in combination with
a3 dB higher standard recording level
(250 nWb/m instead of the customary
185 nVVb/m), produces anoticeable reduction in tape hiss. Add to these novel
features the ability to record at 7.5 ips
or 15 ips and you really have the beginnings of an audio source that will stand
up against areel-to-reel recorder.
Sturdy chassis
The mechanical construction of the
Tomcat is superb. It is a hand-tooled
machine— it doesn't look like it was put
together from off-the-shelf components
in someone's machine shop.
Heavy-duty, precision-milled aluminum makes for a very rigid chassis.
The double-sided, groundplane-shielded
printed circuit cards are precisely etched
and assembled. They are immediately
removable from aconvenient card cage.
All adjustments are accessible simply
by sliding the machine out on its rack

mount.
Iam convinced that the circuitry in the
Tomcat accounts for its formidable
sound. Extensive use of the 5534 highspeed, low noise IC amplifier chip and
even the redoubtable Dean Jensen JE990
opamp in the reproduce circuitry told me
this machine was no slouch!
The capstan motor/pinch-roller assembly is impressive. It was specially designed by PR&E, and is custom manufactured. It is an integrated module utilizing aceramic capstan as part of the DC
servo motor.
The pinch-roller mechanism is unique
in that it uses acompact, rotary solenoid
and an actuator cam to engage the pinch
roller. Most other cart machines use a
linear solenoid with achain pulling the
pinch roller up into position and some
sort of mechanical pressure adjustment.
Not so with the Tomcat.
Pinch-roller pressure is adjusted electrically with apot on the mechanical interface card. Because the rotary pinch
roller solenoid is aconstant-current device, roller pressure is regulated despite
variations in tape thickness or other mechanical factors.
There's even a "cart fail" indicator that
illuminates should acart with too tight
awind be used. An air dashpot on the
pinch-roller mechanism keeps engagement and disengagement noise to a
(continued on page 31)

Don't be frustrated by down-time,
Buy the reliable American made
ô
direct drive turntable!

RUSSCO RTA/12 •
TONE ARM
• STELLAR PROFESSIONAL RT700 DIRECT DRIVE • QUARTZ TURNTABLE
After years of extensive research and testing, KJ SSCO finally brings you aDirect- Drive Turntable
that beats the imports...the STELLAR Professional RT700. Made of heavy aluminum, not
plastic chassis materials. Speeds are locked by crystal reference exactly at 33.3 and 45RPM and
performance is spectzcular! Get Fast Starts ( 2" back cue at 33), Rumble less than - 50 dB
unweighted DIN A, 70 dB DIN B, Wow & Flutter. . 035% or less, aremovable tone arm
mounting plate and built-in 45 adapter! Best of all, asingle, easily replaceable, circuit board gets it
back in operation quickly, if you should ever need repairs. RUSSCO is sending the Japanese back
to the drawing boards while you move ahead with the STELLAR RT700!
5690 E. SHIELD AVE., FRESNO, CALIF. 93727 •

PHONE ( 209) 291-5591

Tough yet precise, this brass 81
aluminum, all metal tone arm floats on
ball bearing races and jeweled pivots.
Stylus pressure is adjusted easily ai
quickly for perfect tracking. The
RTA- I
2defies comparison.

Call us today!
ELECTRONICS INCORPORATED
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ITC Omega Rugged, Reliable
(continued from page 21)
transformer. That unit costs less, is more
efficient, generates less heat and uses less
space in the cabinet.
Flashing lights
Microprocessing is used in the control
circuits. This allows some nifty options
that don't drive up the cost of the machine. Among them are a system of
flashing lights incorporated in the start
and stop buttons. They are user selectable.
The run light illuminates when the
machine is running. It will also flash
upon detection of the 150 Hz secondary
tone.
The stop light ( or ready light) is on
steady when acartridge is loaded. It can
be programmed to flash when acartridge
plays through the 1 kHz primary cue
tone and stops. The OMEGA also has a
repeat-play lockout feature which is
programmable.
Don't underestimate the usefulness of
the flashing lights. Our people had great
fun kidding about the "flashing lights,
bells and whistles." However, most came
back to say just how much they liked the
useful information they could get at a
glance from those flashing lights.
The OMEGA has asecondary cue detector standard ( agenerator is standard
on the record unit) which was lacking in

the PD- II series. Although the unit does
not have fast-forward capability, it will
mute audio at the completion of the secondary tone.
One feature that is extremely useful if
the unit is to be used as aphone-answering machine is the user-selectable motor

66

Don't underestimate the
usefulness of the flashing
lights.
55
speed. Seven-and-one-half ips is standard, but it can be dropped to 3.75 ips.
Although the OMEGA unit does have
its share of features, it doesn't have as
many as the DELTA or 99B units. However, when purchasing acartridge machine, it does not make sense to pay for
more than you will use.
We selected two 99B recorder units for
our stereo production studios. By doing
so, we assured ourselves that the product
we were turning out was as good as it
could be.
We then selected OMEGA playbacks
for our on-air studios. We had considered two DELTA tridecks, but ration-

WKSZ Keycart Plays
Like a Professional
by Doug Fearn, CE
WKSZ
Media PA ... When WKSZ needed a
reliable tape cartridge player for the production and sales departments, we considered a variety of machines. We
wanted a rugged machine that could
withstand the abuse often encountered
when nontechnical personnel use equipment. It also had to be simple to operate.
The Keycart machine, made in

Pro needn't be expensive
This is a very inexpensive unit ( we
bought ours for under $600), but fully
professional in performance and appearance. It is available in mono or stereo,
record/play or playback-only. The record units are the same size as play-only,
but feature an LED meter and front panel
record level control.

"more bang for the buck" by way of an
additional deck.
Was that decision a mistake? Absolutely not. The machines have been in
24-hour-a-day service since installation
in January of this year. We have had only two minor machine faults.
One deck slipped through the ITC
warehouse doors without a minor factory circuit modification. The motor
board on another deck was slightly
misaligned.
Imake note of both of these problems

Operation of the machine is selfexplanatory, with only two controls on
the front panel: play and stop. The stop
button illuminates when the cartridge is
properly inserted, and the play button is
lit while the tape is running.
There are no levers to engage. Inserting the cartridge moves the pressure roller into position and the play button activates asmall solenoid to complete the engagement of roller and capstan.
The motor starts as soon as the car(continued on page 30)

for one reason— they were both quickly
and easily corrected with the aid of the
very thorough technical manual and the
superior service support from ITC. It
should also be pointed out that ITC's
toll-free number is good for orders and
service.
ITC made many of the design decisions based on marketing research, and
also maintained the quality standards
that engineers have come to expect from
them. They wanted alow-cost machihe
that could be used in areas other than
music playback, such as newsrooms,
phone answering and other special
purposes.
All the while, they were making amachine that could be used for music playback. If you can't or won't justify the
$2,000 to $2,200 price of a "higher-quality" playback deck, you can safely consider the OMEGA's suggested retail of
$1,270.
You will get ITC quality, premium
deck specifications and one of the best
service backup programs in the industry.
Editor's note: For more information,
contact Chuck Kelly at ITC/3M: 800447-0414 or collect 309-828-1381. The
author may be reached at 703-886-2377.

International Tapetronics Corporation/3M

The World Leader
In Cartridge Machines
ore International 111Peinmics
Corporation/3M cartridge machines
art installed in radio stations around the
world each year than all other manufacturers' 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 1TC'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.
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England and sold by Radio Systems in
Edgemont, PA, seemed to be ideal. We
purchased a monaural playback-only
machine, and it has been in use now for
over six months with virtually no
problems.

alized that for less money we could get
the same number of decks in the
OMEGA series, plus an additional deck
for one of our production studios.
Since the heart of the OMEGA machine is so similar to the DELTA, we
gladly gave up minor features to get

• 99B Cartridge Machines, "The Best,"
offering the patented ELSA automatic cartridge preparation feature
which includes azimuth aligning for
maximum phase response
performance
II DELTA Cartridge Machines, "Today's
Most Popular Cartridge Machines"
II OMEGA Cartridge Machines,
"Affordable Performance You
Can Trust"

1;,SL 'VEraseriSplice .
LOcator,
combining quick erasing and splice
locating into one simple step
II ScotchCartgll Broadcast Cartridges,
reel-to-reel audio performance
and five times the average life of
its nearest premium cartridge
competitor
II 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 800-447-0414,
or collect from Alaska or Illinois 309828-1381. In Canada, call Maruno
Electronics, Ltd. 416-255-9108.
International Tapetronics Corporation/3M
2425 South Main Street
PO. Box 241
Bloomington, Illinois 61702-0241

3M
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Dynamax Rates High
by Margaret R. Bryant, Eng Mgr
KQXT
San Antonio TX ... During recent construction for a new studio, Ichose the
Fidelipac Dynamax CTR100 series record/play and play-only cart machines.
Ihad been impressed with demonstrations Ihad setn of the CTR100, but
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wanted to know how the machine stood
up under use. So Icalled several people
who had CTR100s.
All the users Italked with expressed
satisfaction with both the machines and
the service from Fidelipac. Interestingly
enough, no one missed certain features
that are on other cart machines.
Iordered several CTR100s and found
out first-hand why everyone Ihad talked
with was so pleased.
Perhaps the best feature of the machine is the Cartscan. The appropriate
label on the side of the cart lets you indicate your choice of matrix stereo, discrete
stereo, mono, elevated level, or an "aux"
you can set up however you want.

The Cartscan feature allowed us to intermix our carts. It saved us alot of time
and expense when we moved to new studios. Our mono carts did not have to be
re-recorded to be played on a stereo
machine.
Iwas concerned the labels might not
hold up to the abuse of repeatedly being
inserted in the machine, but so far there
have been no problems.
The front panel is laid out very well,
and the switches and diagnostic indicators are easy to understand and use. The
timer functions in fast forward as well as
in regular speed.
The splice finder and varispeed are
two of the other many features. Although we have not had the opportunity to use it, the machines have SMPTE
time code compatibility as well.
Fidelipac has taken the time to think
about some of the little things. For example, there is asmall switch in the right
front of the cart slot that enables you to
clean the pressure roller without having
'to trigger some microswitch deep inside
the cart slot.
The service department at Fidelipac is
just as good as the machine. The one
minor problem Ihad with one machine
was taken care of immediately.

Fidelipac's Dynamax CTR100 Series cart machines

Fidelipac was also very helpful in answering my questions. Their parts purchasing procedure allows you to pay a
handling fee to order a 10-cent part,
rather than making you meet a high
minimum order.
The only problem Ifound with the
machine was in the "D" connector for remote control. The cut-out in the back
panel doesn't seem to be quite large
enough to slide the connector smoothly
into place.
Audio also is on a "D" connector. This
makes it alittle difficult to connect test
equipment. Since both left and right
channels are on the same connector, it
is also difficult to interrupt one channel
but not the other during troubleshooting.

To solve this problem, Iconstructed
abox and jumper cables so Icould bring
the inputs and outputs out to barrier
strips. Now test equipment can be easily connected or channels interrupted.
All in all, Ifound the "D" connectors
to be only minor inconveniences in amachine that performs very well. Ihave
been very pleased with the performance
of the machines and, given the chance to
purchase cart machines for new studios
again, the CTR100s would be at the top
of my list.
Editor's note: For more information,
contact Art Constantine at Fidelipac:
609-235-3900. The author may be
reached at 512-220-3100.

Phasing Woes Ended
THE SL-P1200 IS HERE...
...And Bradley Delivers!
e

* TuciMk's' most advilluvd luchnologY
* Twin Class AA circ -uitry for stipurb sound
* Scan -11

cucing atui atito-cuc

* Precision ±-8'?) pitch coiltr( l
* I )(nail(' isolated anti-n•sonant cabinet
* IN ST( )( : K NO‘V

1\1\11l

DFLIVEIZY!

Call 800-732-7665 FOR YOURS TODAY!
-1

A

BRADLEY
BROADCAST
SALES

8101 Cessna Avci mu. (; itithcrsIntrg. N11) 20879 0( I1) 948-0050
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by Jerry L. Bowers, DE
KSO/KGGO
Des Moines IA ... Count the times you
have heard, "That cartridge is out of
phase" or "That cart has phasing problems." The endless battle of proper phasing on audio cartridges will never cease
—or will it?
At the 1986 NAB show, the Howe
Audio Series 2300 Phase Chaser caught
my eye. Upon discussing the unit's
capabilities with Howe engineers, Iknew
it was exactly what KSO could use to
solve its cartridge- phasing problems.
Music programming on Des Moines'
number one AM radio station is recorded
99% of the time on audio cartridges. We
have no phase- stabilization cartridge recording equipment.
The major phase-shifting item in cartridge recording is " the cartridge." Each
exhibits its own phase shift characteristics.
Have you ever had a cart with one
stereo channel completely out of phase180'? The Howe Audio 2300 Phase
Chaser has acircuit that, upon sensing
such acondition, inverts the phase of a
channel 180".
The result gives the mono listener correct audio. When correctly-phased audio
is supplied, normal status phasing is
switched in again.
Have you ever heard acart with all
highs or all lows missing? This occurs
when acart has agreat amount of phase
shift. The Phase Chaser automatically
aligns the time relationship between right
and left channels.
At KSO, our jingles are phase-delayed

corrected and our commercials are
phase-advanced corrected. Given any
source that needs phase correction, the
Phase Chaser reacts.
What happens if astereo source all of
asudden loses one channel? Within 3sec
the Phase Chaser switches the one good
channel to both channels. The mono listener, L+R, always receives the best,
loudest and cleanest signal. The stereo
listener always has two channels.

User
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And, if an engineer wants to run some
audio tests, the one front-panel switch
"bypass - totally switches the Phase
Chaser out of the circuit for tests. One
touch of this switch again switches it
back in the audio path.
With AM stereo relatively new on
KSO, most of our listeners are still
monophonic. The Phase Chaser allows
100% correct mono and stereo audio for
broadcast.
Should a broadcaster having stereo
phase problems desire to always have a
good mono and stereo-correct audio
source, then the Phase Chaser has the
solution.
One can tell that Iam sold on this unit.
Our problems are gone. Our thanks go
to Howe Audio.
Editor's note: For more information,
contact Bill Laletin at Howe: 303-4444693. The author may he reached at 515265-6181.
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Maintain Carts on Routine Basis
by Bart Bagdasarian
Marathon Products Corp.
West Boylston MA ... Cartridge machine maintenance is of paramount importance, though often neglected and relegated to unscheduled trips to the repair
bench. The primary task of keeping cart
machines "on air" should be scheduled
as routine operational practice.
To promote effective control and
avoid time-consuming workloads, consider the use of cartridge configuration
tools that can clean and polish transducer
heads, indicate machine speed and rollerto-capstan pressure.
Head cleaning, polishing
The Model 301 Marathon Tape Head
Cleaner encapsulates, in acartridge, both
cleaning and polishing belts. The tool is
programmed for acycle of operation that
runs automatically for 20 seconds when
activated. A cue signal then stops the cartridge, avoiding repetition and possible
damage to delicate tape heads. Care must
be exercised that the cue tone is not
erased.
The entire cleaning and polishing belt
consists of several sections spliced in order to pass asilicon-carbide-impregnated
t
ape to initially clean the heads of collected debris.
Then ahigh-micron chromium-oxide
rape continues the cycle to polish and
unefinish the heads. For lubrication of
the endless loop, the two sections are interspersed, also at beginning and end,
with regular back lube tape.
The cleaning carts are good for approximately 400 operations. One pass is
sufficient to keep heads clean when applied at regular intervals.
Measuring torque
Another cart configuration tool that
has exceptional value in routine maintenance of cart machines is the Model
302 Torque Tester. It develops areading
which conforms to the NAB standard for
pressure roller to capstan force.
The cartridge accessory is inserted at
the tape deck entry, and the machine is
activated with the start switch. A moving indicator arrow can be seen through
an aperture on top of the cart. The
arrow will advance to a mark which
indicates the degree of force the pressure roller exerts against the capstan.
Depending upon the reading, the
transport may be adjusted to correct
within the manufacturer's specifications.
Caution should be observed to allow the
Torque Tester to return to the "rest" position after each trial.
A second reading should be made after
adjustment to confirm specified force.
The tool is most useful in compensating
and ensuring that wear on rollers and
spring tension force is within required
parameters.
Another feature of tape cartridge
transports is that they require you to assure that tape speed of 7.5 ips is maintained constantly. A cartridge designed

to ensure this dimension is the Marathon
Model 303 Speed Indicator.
In this tool, the rotating platform within the cartridge is operated by atape load
that operates endlessly when the cart is
inserted and the machine started.
Imprinted on the platform are strobe
bars for both 50 or 60 Hz current source.

A cord set provided with the Speed Indicator has aneon lamp attached so that
when the line is plugged into a 115 V
outlet, it may be beamed over the
bars, showing through the cover of the
cart.
The flashing lamp will stop the strobe
bars if the transport is operating at re-

RA

quired speed. If markings appear to be
revolving clockwise, tape transport is
running too fast. If marks revolve counter-clockwise, transport is below standard speed. Finally, adjustment should
be made to either speed up or slow down
the machine with the cart removed from
the deck.
Editor's note: For more information,
contact the author at Marathon Products: 617-853-0988.

RCA 77DX MICROPHONE

What makes aRadio Classic? Timeless design, flawless performance, outstanding value, and above all —
bullet-proof reliability. Because, in radio, we don't coddle
our classics.
The RCA 77DX is one such product. It set new standards in microphone performance. Even now, decades later, its quality still endures.
Arrakis Systems' SC audio consoles are Radio Classics too. Introduced in
1980, the SC series set new standards in design, performance and value.
Today, Arrakis SC consoles are the choice of more radio stations worldwide than any competitive unit in their class. Shown below is the 2000SC,
an outstanding value at $ 4695. Like all
Arrakis audio consoles, the 2000SC is
ultra- reliable. And it will continue to
deliver outstanding performance as the
SYSTEMS, INC
years go by After all, that's what it takes
Call ( 303) 224-7878
to be aRadio Classic.

arras

ARRAKIS 2000 SC AUDIO CONSOLE

2000SL FEATURES:
•12 Stereo Channels, 24 Inputs Total
•Program, Audition, and
Mono Mixdown Balanced Outputs
•Telephone Mix-minus Buss.
•Full Monitoring Facilities.
•Remote Equipment Start.

I.

•DC Controlled — No Audio On Pots
Or Switches.
•Rugged Motherboard Construction
•Penny & Giles Slide Faders.
•ITT Schadow Switches.
•Only 3IC types employed, all plug-in.

For features,
performance,
price and
reliability,

NOBODY BUILDS CONSOLES LIKE ARRAKIS.
Arrakls Systems Inc. 2609 Riverbend Court

Fort Collins, CO 80525
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Otani Expands Line with CTM-10
by Bill Ford, Western Reg Sales Mgr
Otan iCorporation
Belmont CA ... At the last NAB Convention in Dallas, Otani displayed for the
first time the CTM-10 NAB format cartridge player/recorder.
Manufactured in accordance with accepted NAB standards for broadcast cartridge recorders/reproducers, the
CTM-10 utilizes A and AA size
cartridges.

decreasing the "self-biasing" phenomena
commonly incurred when recording high
frequencies at high levels.
The most apparent and immediate
benefit to the broadcaster is anoticeably
better sound off air, without the need to
invest in any "processing" gear.
At 7.5 ips, HX-PRO will provide a
minimum of 7dB improvement in high-

frequency output at 15 kHz, and even
more at higher frequencies.
The most audible benefit to the producer is that it is now possible to obtain
the frequency response at 3.75 ips that
would usually only be obtainable at 7.5
ips operation. Broadcasters may now get
7minutes from a3.5 minute tape, while
still receiving the same performance

New technology, new applications
One of the things that Otani hopes to
accomplish with the CTM-10 is the introduction of a melding of various recent
advances made in recording technology.
Dolby HX-PRO bias optimization circuitry is astandard feature in the CTM10 recorders, the same found on Otani",
large-format professional multitrack tape
recorders. HX should not be confused
with noise reduction schemes; it requires
no "decoding" circuitry.
HX is actually adynamic bias control
circuit that monitors the amount of bias
applied during recording; the bias level
is adjusted proportionate to the highfrequency program material, thus increasing high-frequency headroom and

they've been used to in normal operations.
Utilizing standard XLR connectors, a
unique connector arrangement allows
either pin two or pin three to be the "hot"
pin. In conjunction wilh the active balanced inputs and outputs, this arrangement allows the deck to be easily interfaced into any studio environment.
Reliability is paramount
Cart machines receive more use and
abuse than any other single piece of
equipment in the broadcast studio. If the
machine cannot stand up to the rigors of
the "crazed, all-night DJ," the chief engineer certainly won't put up with the deck
being on his service bench all the time.
The CTM-10 was designed with ease
of serviceability being of paramount concern. The top, bottom and side panels
can be removed easily for fast access and
problem-free maintenance. Because all
printed circuit boards ( PCBs) have plugs
for wiring harnesses, no soldering is required to remove or replace any board.
The CTM-10 is actually two separate
units that connect by two simple multiway cables. The CTM-10 is the playback
unit and the CTM-10R is the record electronics unit. The CTM-10 is available
separately as aplayback only unit, while
the CTM-10R record electronics will be
packaged for sale with the CTM-10 as a
(continued on page 29)

Why repair your aging snow detector
when you can replace it with a new and better unit for less?
Consider the facts. CIT-1TV and CIT-TV2 snow/ice detectors, used in conjunction with ETI's APS-3 panel, monitor ambient temperature and precipitation. All components are
engineered to resist lightning and RFI. They possess more
features than older, competing units, yet cost much less. So
much less that keeping a spare sensor on the shelf in case of
emergency is affordable.
The CIT-TV automatically signals the APS-3 control panel
to activate heaters at temperatures of 40 degrees F and below.
Perfect for milder climates including the APS-3 panel.
The CIT-2TV has been specially designed for colder
climates. It, too, initiates deicer activation at 40 degrees F, but
its programmed lockout system prevents deicer operation below
0 degrees.
Both models include: sensor, APS-3 panel, installation kit,
instructions, and comprehensive warranty. Call or write today
for more information. Our free catalog is available upon request.
From ETI since 1968 .

sensors that make sense!

ENVIRONMENTAL TECHNOLOGY, INC

ATLANTA, GA
(404) 964-1464

CHICAGO, IL
(312) 794-0224

DALLAS, TX
(214) 423-8667

LOS ANGELES, CA
(818) 843-5052

RICHMOND, IN
(
317) 962-8596

SEATTLE, WA
(206) 838-2705

RICHMOND HILL, ONTARIO ( 416) 731-3697

ALLIED

Broadcast Equipment
P.O. BOX 1487 • RICHMOND, IN 47375
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CDs on Carts: A Capitol Idea
by Joseph Kempler, Dir Tech Mktg
Capitol Magnetic Products
Los Angeles CA ... Many radio stations
are broadcasting music programs directly
from CDs. Those which broadcast primarily from cartridges copy their CDs
onto carts, just as they have always done
with vinyl LPs.
There are some quality-conscious engineers and PDs who are somewhat uneasy
about the sound quality of such copies,
reasoning that abroadcast cartridge cannot properly reproduce what is contained
on a CD.
In many respects they are quite correct. Many cartridges which use older
types of tape and plastic parts with grossly deficient guiding means certainly can't
do justice to aCD, or even to agood LP.
Carts challenge CD sound
These sacrifices in sound, while quite
common, need no longer be accepted.
Newer carts are available with many
superior features. Several years ago,
Capitol Magnetics took on the challenge
of producing such state-of-the-art
products.
The design goal required that the audible sound quality in an A-Bcomparison
between aCD and acartridge copy recorded from that CD be essentially identical, so neither the golden ears at the
radio station nor the home listener could
tell the two apart. Such quality would remain over the entire normal life of the
cartridge.
Undeniably, this was quite atall order,
but Ibelieve it has been successfully met
by Capitol Magnetic's AA-4 broadcast
cartridge.
The key to meeting this goal, of
course, was the development of a new
tape which not only faithfully reproduces
aCD, but also is virtually free from any
perceptible noise, distortion, dropouts
and other garbage.
The goal was accomplished at atape
speed of 7.5 ips without resorting to such
exotic materials as chromium dioxide,
metal powders and the like which, while
capable of high performance, are totally
incompatible with any of the present cartridge recorders/reproducers.
Passes listening tests
Is such atape possible? If the acceptance criteria were to be established by
laboratory measurements comparing a
CD to acopy made on atape, particularly in dynamic range capabilities, the answer is no. No analog recording on tape
can match the 100 dB dynamic range of
aCD without some fancy compressionexpansion methods.
Fortunately, though, in the real world
of music, the true measure of sound quality is the subjective perception by ear and
not by meter. The design goal was to be
met by subjective listening.
This is entirely fair, since it has been
demonstrated in many critical auditions
and blind tests that music reproduced
from agood-quality tape with aflat re-

sponse of about 40 to 16,000 Hz and
SNR of about 60 dB will quite accurately reproduce the music contained on a
CD.
Of course, tape alone cannot do it; a
high-quality recorder! reproducer is certainly required to bring out the best that
the tape is capable of.
A practical tape meeting these requirements is Capitol Magnetics' SGS-4 tape,
developed specifically for the AA-4cartridge. This cartridge was introduced to
broadcasters in a series of "hands-on"
demonstrations by recording the cartridge from a CD and simultaneously
playing both back in an A-Bcomparison.
Hundreds of audio professionals reported
no audible difference.
The SGS-4 is apremium-quality tape
made from apure ferric oxide and operates at normal ferric bias levels.
Getting the contents of aCD on and
off the tape is but a small part of the
overall problem facing the broadcast cartridge designer.
If this were to be accomplished on a
reel-to-reel recorder/reproducer, it would
have been the end of the story; doing this
in acartridge is an entirely different matter. There were quite a few additional
obstacles to overcome.
minute
Consider,
cartridge
for instance,
containing
that375'
a of
tape and wound in an endless coil less
than 31
2 " in diameter is continuous/
ly sliding on itself over its entire length
and must run flawlessly for numerous
passes.
Motion must take place with very low
wow and flutter to meet broadcast standards, without transfer of the graphite

lubricant to the oxide side of the tape,
which would cause dropouts or
depositing on the heads, where it would
cause high-frequency losses.
Thus, in addition to the excellent magnetic properties, a good cartridge tape
must be backcoated with asuitable lubricant which meets all of these requirements. The lubricant in the SGS-4 is the
same one used in Capitol Magnetics' A-2
and AA-3 carts.

66
In the real world of
music, the hue
measure of sound
quality is the
subjective perception
by ear and not by
meter.

55
Cartridges too, being made of plastic
and subject to molding tolerances, warping, stress relief and such, are not well
suited for effective tape guiding and
can easily degrade stereo phase and
high-frequency response. Demanding
precise tape guiding from molded plastics
would be foolish, or at least unrealistic.
Machine-guided tape
A much more practical— yet very
simple— design concept developed by
Capitol Magnetics does not allow the

cartridge to do any tape guiding. All the
AA-4cartridge must do is store the tape,
feed it to the record/playback heads with
specified holdback tensions and then take
it up again. Tape guiding is done by the
machine only, with no interference from
the cartridge.
No special electrical adjustments are
necessary to optimize the AA-4to copy
a CD or any other demanding music
source. Bias settings for AA-4 are not
overly critical; the adjustments recommended by the cartridge recorder manufacturers are fine.
We advise, however, that you correctly set the record equalization so that
overall record/playback frequency response is as flat as the recorder is capable
of. The nominal, maximum record level
for the SGS-4 tape is 250 nWb/m, but
going over by 1to 3 dB on peaks will
usually do no harm.
Having done this, put a hot CD in
your player, copy it on the AA-4 cart
and switch back and forth between the
CD and the cartridge. If it doesn't sound
like the CD, the problem is not in the
cartridge.
Once recorded, this high level of performance, including the stereo phase,
should remain unchanged for the life of
the recording.
If you are among those skeptical
broadcasters who are still uneasy about
entrusting that great sounding CD to a
broadcast cart, try copying it on AA-4
and prove to yourself how good acartridge can sound.
Editor's note: For more information,
contact the author at 213 461 2701.

CART 'EM UP ON AA-4!
From AOR to CHR, Country to Jazz— Whatever the
format, this cart's for you. For outstanding high frequency
sensitivity and headroom, compatibility with all cart
machines, the multi- format AA- 4delivers the sound that
audiences turn on.

AUDIO PAK AA- 4.
FOR STATIONS WHO CARE
HOW THEY SOUND.
T.

Capitol Magnetic Products
A Division of Capitol Records. Inc
6902 Sunset Boulevard
Hollywood, CA 90028
(213) 461-2701
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Cart System Still Not Perfected
by Carl Martin, Pres
Audi-Cord Cc rp
Normal IL . . The broadcast ( NAB)
endless loop cartridge was born from
need when local radio changed in the
1950s to amusic-and-news format from
the longer segments common to earlier

programming. The fidelity of local production on disc was generally poor, and
the reel-to-reel machine was too cumbersome to provide ease of live operations.
It was from this need that the evolution
of the cartridge system sprang.
George H. Eash filed apatent for the
forerunner of the ' Fidelipac' design of an

IN
SEARCH OF
EXCELLENCE.
Long before it was a popular
management theory, broadcasters
were searching for excellence.
Excellence of Sound.
The search is still on, but the goal is
now within the reach of every FM
broadcaster.
The 695 is an exciter without equal ...
in quality sound ... in versatility ...
and in value. Any type of distortion
you can name ITHD, TIM, IMO) is less
than . 025 percent. This isn't an
environmentally controlled lab figure,
but rather one that is measurable over
the operating temperature range of the
equipment. Moreover, noise is so low
that it's virtually impossible to
measure.
OEI's 695 offers features that the
competition has never even dreamed
of. A peak counter with LED display,
modulation measurements on the front
panel, and a measurements grade
linear demod built in. It is synthesized,
has wideband circuitry, a 3-color LED
bar graph for modulation display, a
10- position meter, and many other
features that are best described in our
new brochure.
For more information on OEI and the
695 Exciter just write or call us. You'll
see why our search for excellence has
produced the best value on the market
today.

QE! Corporation
One Airport Drive L P.O. Box D
Williamstown, NJ 08084 D ( 609) 728-2020
Toll- Free (800) 334-9154
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endless loop cartridge in 1954. This device encountered difficulty •Jecause the
tapes available were not satisfactory, and
agraphite lubricator block was ineffective for acceptable results.
Tape formula search
By 1957, the Eash patent was revised
to include tape which had been backcoated with graphite and had 'pencil lead'
lubricators embedded within the supply
hub. These improvements were moderately successful, and the cartridge was
used widely in low-speed background.
music applications.
The Eash cartridge was adapted in
1959 to the broadcast industry and applied at 7.5 ips. The cartridges typically
were used for short monophonic commercial announcements.
By the mid 1960s, the demand of the
NAB cartridge and the Lear 8-track cartridge resulted in alarge quantity of tapes
made especially for them. These were
back-lubricated tapes with oxide formulations which were relatively soft and
matte in character to avoid turn-to- turn
adhesion in the supply hub.
Most provided good results, except
that their bandwidth was limited to
moderate acceptability for the critical
listener.
In the earliest tape cartridge transports
(Viking Corp.), apressure roller with a
diameter of approximately 0.795" and a
height of 0.375" was selected; probably
because of the availability at the time.
Unfortunately, the keyhole dimensions
of Eash's cartridge ( still used today) could
accommodate the back swing of the roller only if the roller was positioned such
that the tape path was off center; located
about 0.032" from the top of the roller
and 0.093" from the bottom.
The inherent roller position required
to clear through the keyhole has locked

in the designs of the transports, making
a larger roller in the transport design
impossible.
On the other hand, it is desirable to
maintain the running path in the center
of the roller surface to improve tape guidance; especially in critical stereo operations. For this reason, some transport
manufacturers now use a roller which
has been retooled to 0.312" height.
It is obvious that cutting the roller off
by 0.062" results in atape path centered
upon the roller. This improvement is important in original recording, as well as
in all subsequent replays, if azimuth error and phase shifts are to be reduced.
Why do manufacturers use the 0.375"
high pressure roller? The reason is to deliver the maximum tape pull ( torque)
capability.
Very basic physics will relate simply
that the larger the surface area between
the pressure roller and the capstan, the
larger the pull. Several, more subtle factors are related to the amount of pull that
is realized.
Among these, although not as significant to the end result, are shaft diameter,
deflection, surface roughness, and the
roller wear pattern.
Yet, typically, the pull realized from
the extra 1/16" of roller is about 25%
more than the centered roller for agiven
pressure applied.
Motor-bearing load, life
Figure 1reveals that the dead weight
pull of the pressure roller to capstan surface is essentially linear for the pounds
of force applied to the pressure roller
when the roller and capstan shaft are in
new condition.
But as the roller becomes worn out,
the pull realized dramatically changes,
even if considerable force could be added
to the pressure roller. A further study relates that more pressure is required for
the 0.312" height roller to produce equal
pull, as explained earlier.
(continued on page 31)
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Otan Expands Line With CT1,14,10
(continued from page 26)
recorder/reproducer combination.
The CTM-10 playback unit is unique
in its combination of features and
functions.
The user is provided with both mono
and stereo heads in playback-only units,
enabling upgrade to stereo without the
need to invest in new stereo machines
AM-FM combos will appreciate adeck
that allows the sharing of news carts.
The three speeds available (3.75, 7.5,
15 ips) are jumper selectable, and allow
stations of differing requirements and
formats to optimize the use of their cartridge machines to their operations.
The front-panel headphone jack allows carts to be previewed without the
need to tie up astudio's console, power
amp, or speakers.
The front-panel azimuth adjustment
system allows the engineer to optimize
the record azimuth while the deck is in
the rack, and verify the results by using
the front-panel phase comparator display
provided.
The fast-forward mute function enables users to cue to asection of tape ( or
to the end) while muting the output of
the cart machine. It also allows air talent
to cue acart without worrying that the
signal might reach the air.
If the mute function is defeated in fast
forward, the audip output is attenuated
6dB and bandwidth limited to around
1kHz. This is useful to those who prefer
not to subject monitor speakers to highlevel, high-frequency abuse.
Other features include a "repeat play
lockout," an LED real time counter, two
LED bar graph meters on the playback
module, and front panel LED cue sense
indicators for all three cues.
The CTM-10 comes equipped with
long-life record heads. Developed with
replaceable crowns, they allow the head
surface alone to be replaced.
The capstan motor of the CTM-10 has
a front-panel adjustable 6% varispeed
range, and is externally controllable by
SMPTE time code synchronizers and
controllers, including the newest generation of audio/video transport controllers
available from Adams-Smith, TimeLine,
Audio Kinetics and others.
The crystal-referenced, brushless DC
servo motor is mounted solidly to a
/ "-thick milled alloy deckplate, and the
2
1
motor bearings are permanently
lubricated.
The transport does not use asolenoid
to engage the pinch roller, effectively
enabling the unit to be physically
smaller, and yet run cool.
Record module functions
The record module utilizes two large
VU meters with additional LED peak indicators, as well as an LED bar graph
meter for the cue track. The cue track
may be erased or recorded independently of the audio channels.
Adjustable record phase compensation
allows correction of group delays, providing better transient response regard-

less of tape formulation, bias level or HF
equalization.
All recorders feature splice finders with
aunique optical detector that enables the
recorder to cue carts to the splice point.
Another standard feature is the sumand-difference-matrix mode, which allows the stereo broadcaster to minimize

the effects of phase cancellation caused
by the cartridge, and provides perfect
mono compatibility.
The built-in oscillator generates asine
wave at frequencies of 150 Hz, 1kHz,
8kHz and 16 kHz, with an additional 1
kHz square wave included for record
phase compensation adjustments, mak-

ing it easier to align the record circuits,
head azimuth and phase response.
The CTM-10 demonstrates Otari's
commitment to features of real benefit to
the broadcast professional. Our goal is
for broadcast engineers around the world
to refer to the CTM-10 as "The 5050B of
cart machines."
Editor's note: For more information,
contact the author at Otan: 415-5928311.

Dynamax
by Fidelipac

THE MOST EXCITING
DEVELOPMENT IN
CARTRIDGE MACHINE
HISTORY 7/(
The CTR-100 series offers features no other
tape cartridge machines provide. The
CTR-100 is the machine by which all others
must be judged.

DYNAMAX CTR-100
The cost effective CTR-10 incorporates the
same rugged, reliable tape transport
Fidelipac developed for its top of the line
CTR-100 series.

DYNAMAX CTR-10

Now you can replace your older equipment
with the assurance that it will meet the critical
demands of engineers, programmers, and
listeners.

FOR INFORMATION & GRAPHIC LITERATURE
CALL TOLL FREE

1-800-426-8434
BROADCAST SUPPLY WEST • 7012 - 27th ST. WEST • TACOMA, WA 98466
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Don't Ignore Cart Maintenance
by Bryant W. Ellis
Broadcast Cartridge Service
Huntington Beach CA ... For atemporary system that should not have
worked, the continuous-loop cartridge
has come along way in three decades.
First used solely for commercial spots,
jingles and news, many stations have
complete music libraries on cart, and
source material has been extended to include CDs.
Choosing acart system
Just about everyone has had varying
experiences with tape carts. When selecting asystem to convert to or install for
the first time, it's best to do some
research.
Check with other CEs. Call the cart
manufacturers and ask for free samples. Request a demo of that new cart
machine you've been eyeing. Select one
cart that's best for your purpose and stick
with it.

It's also agood idea to have an alignment tape made in the brand cart you
will be using with that type of tape. Purchasing head height, tape guide and insertion gauges, and installing wow and
flutter and stereo phase meters in your
production studio is also advised. Be sure
to follow the machine manufacturers'
guide for regular maintenance.
Particular attention should be paid to
the newer high-output, low-noise tapes.
These tapes are very sensitive to heat
caused by increased friction and some
machine motors. The tape is highly polished and tends to shorten head life and
smooth the capstan.
Air circulation in and around cabinets
should be adequate. Ask operators not
to leave carts in the machines with motors running for extended periods of
time.
Eventually the carts will show some
wear. Don't wait for an on-air crash or
all of the oxide and backing to come off
before removing them from service.

People are always asking me how long
acart should last. It depends; age, number of plays, environmental conditions
and operator handling all affect life expectancy. Simple common sense and
proper tape and machine maintenance
will give you plenty of service.
Reconditioning questions
When it is time to recondition carts,
they should first be checked for breakage
and warping, and any bad carts should
be thrown away. The remaining ones
should be cleaned inside and out.
To clean, strip out the tape, pressure
pads, Teflon washers and turntable, if
warped. On awinder load with the same
type of lube tape as you set up as your
standard, splice with the proper size loop
and exercise in aplayer for at least two
cycles. Check each cart for level, wow

$395. COMPLETE!*

Editor's note: For more information,
contact the author at Broadcast Cartridge: 714-898-7224.

Keycart Plays Like a Pro
(continued from page 23)

Prewired
Patchtields

and flutter, and phase. The finished
product should be very close to new
condition.
Who should do the work? You must
weigh the pros and cons. It's easier for
astation with alarge library to send the
carts out. In-house, you can load custom
lengths in a timely manner.
Do you have properly trained personnel? How do the costs compare? If
you decide to send the work out, ask the
company for references. Remember, no
matter how you do it—get the job done!
It looks like the cart tape system is going to be around for some time to come.
With digital on the horizon, possibilities
are endless. Remember to do your homework and select a system of machines
and carts that will work best in your situation. Once in place, take care of it and
it'll work hard for you.

tridge is inserted, detected by a sensor
near the front of the cartridge slot. This
sensor placement helps get the motor up
to speed for an almost immediate start,
if necessary.
Performs to specs
Radio Systems checks and aligns each
machine before it is shipped, but Iput
the machine on the bench for a check
prior to installation. Performance was
within the specifications and no problems
were encountered.
The frequency response at the high end
was down somewhat, but listening tests
proved that the machine sounded almost
identical to a machine costing several
times as much.
The Keycart version we have does not
have aplayback level control, and this
was a concern because the machine is
used to feed directly into the telephone
line through apassive coupler.
The level was exactly right for our telephone system, however. It measured + 4
dBm, unloaded. The output does drop
some when terminated with 600 ohms,
hut this is not a problem with today's

consoles, almost all of which have bridging inputs.
Iunderstand that Radio Systems is
working with Keydial, Ltd., the British
manufacturer, to produce an improved
version of the Keycart machine. The new
version will include all the standard
alignment controls, secondary and tertiary cue tones and other refinements.
Cartridge insertion on our machine is
alittle stiff, though not amajor inconvenience. The springs used to keep the
cart in position seem to be quite positive.
Our mono machine showed very little
high frequency level variation when the
cartridge was twisted or pulled. The new
version will have an improved cartridge
hold-down system, which should make
insertion easier.
We found that, for our application,
the Keycart machine works perfectly. It
may not be the ultimate cartridge machine, but at under $600 it is a terrific
bargain.
Editor's note: For more information,
contact Bill Wohl at Radio Systems: 800523-2133 (or 800-423-2133 in PA). The
author may be reached at 215-565-8900.

WEATHER RADIO
Model CRW

The " 2X" series, with ADC patchfields, makes original installation
and later modification effortless. All connections are "normalled" at
the patchfield and pre- wired to Siemon's punch blocks, which can be
mounted where access is convenient.
*with

ADC # PJ- 391 panel
48 - stereo, normalled jacks
4' shielded, 2 wire tether
2 - 66B Siemon's blocks
fully wired, normalled and tested

RADI
DESIGN &

MANUPICTURING

CONTACT RADIO SYSTEMS
FOR QUOTES ON
CUSTOM PATCH PANELS
AND WIRING FORMATS.

YSEMS4

ç.2 CALL TOLL FREE —
800-523-2133

Box 356 • EDGEMONT, PA • 19028 • ( 215) 356-4700
Circle Reader Service 42 on Page 31

Price $475.00
Sensitivity . 28 microvolts for 12 dB quieting. All 3frequencies. Alert tone demutes receiver,
closes relay and gates audio to 600 ohm rear terminals. Another set of rear terminals
has continuous 600 ohm audio output. Double conversion crystal controlled, crystal filter
in first IF., ceramic filter in second I.F. Dual gate MOS FET front end. 50 ohm coaxial
input. Adjacent channel (j25 kHz) down 70 dB. 19" rack mount, 31
2 " H, all metal
/
enclosure. In stock—available for immediate delivery.

GORMAN REDLICH MFG. CO.
6 Curtis St • Athens OH 45701 • 614-593-3150
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Fidelipac recently introduced a new
version of its CTR100 cart machine, incorporating Pacific Recorders and
Engineering Corporation's MaxtraxTM
tape track format.
The machine, according to Art
Constantine, vice president of marketing for Fidelipac, "make(s) it possible
for radio stations with cartridges recorded in the Maxtrax format to utilize
the latest cartridge machine technology
while still being able to play their old cartridges."
Fidelipac's first user of the new machine is WSB, Atlanta. Ron Wilson,
WSB's chief engineer, said he is pleased
with its performance and features, which
include Cartscan, Vary Speed and replay
lockouts.
"All of those features . . . would have
some application if we decided to change
manufacturers of carts .. . the Cartscan

would come in real handy for that," Wilson said.
"One feature that we really like,
particularly in the news area, is the 1
kHz Stop Tone Defeat. It's really simple.
The operator just presses the record button two times, and then he can lay as
many cuts down [ as he wants] without
having a stop tone between them," he
added.
WSB has had the units in operation for
more than five months. "[ They've been]
very reliable," said Wilson. "As amatter of fact, perfect!"
For more information, contact Art
Constantine at Fidelipac: 609-2353900.
ITC/3M's new DCM-1 Dynamic
Cartridge Monitor continuously verifies
audio broadcast cartridge performance
before and during on-air broadcast.

Used in conjunction with a station's
cart machine system, it assists in identifying worn-out or problem carts before
they fail on the air.
The DCM-1 evaluates small changes
in cart tape speed by monitoring aspecial
reference tone located on a previously
unused portion of the cue track. When
speed changes, displayed on an LED indicator, reach alimit predetermined by the

Cart System Still Evolving
(continued from page 28)

Why don't machine manufacturers just
provide pressure roller drive systems that
apply unlimited force to the roller and
solve the problem? There are several reasons that this is not feasible, but one very
important reason is bearing load and life
factors.

Tomcat Shows Its Style at KNXR-FM
(continued from page 22)

minimum.
Some very creative and thoughtful engineers obviously designed the Tomcat.
It is completely microprocessor controlled. There are many features you'll
take for granted once you own it.
There are amyriad of performance options you can select via dip switches and
jumper plugs. For example, there is a
fast- forward speed select of 15 ips or 30
ips; audio mute at the beginning or end
of the secondary cue tone; replay inhibit
to prevent accidental replay of a justaired cart; discrete left/right or matrix
sum/difference record format; infrared
cart in-place sensing and switchable VU
meters to measure all audio operating
and alignment functions.
Cue signals are recorded on anarrow,
21-mil track near the lower edge of the
tape. The cue track record function can
be operated independently of the main
audio channels.

You can record, erase or rerecord the
cue track after you've recorded the left
and right audio channels. There are even
line level, balanced input and output
connectors for the cue track!
The Tomcat is aruggedly built workhorse. It is obviously ano-compromise
cart machine. It is also not the least expensive cart unit you can buy. It was designed for progressive stations that know
how to get areturn on investment in topof- the- line equipment.
Reel-to-reel sound
The Tomcat's most impressive feature
is its sound. When dubbing music from
ahigh quality source like compact discs,
you will notice punch and dynamics
you're not used to hearing from carts! It
truly sounds like areel-to-reel recorder.
The next-most impressive feature is the
very personal, attentive service you'll receive from PR&E. The company seems
bent on catering to each customer and
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intent on making sure you are absolutely pleased with their equipment.
Tomcats have been in use for six years
at KNXR— used continuously, every
day, for both commercials and music.
There have been no failures or breakdowns. The only maintenance has been
regular cleaning of heads, capstan and
pinch roller.
The transition from the old narrowtrack head format to the new Maxtrax
format can be done quite painlessly if
you do alittle advance planning. Once
it's done, you and your air-staff will say
it was well worth it!
Editor's note: For more information,
contact Mike Uhl at Pacific Recorders:
619-438-3911. The author may be
reached at 507-288-7700.

Most modern capstan drives are by..direct motor. These motors have to be very
precise in nature to produce synchronous
speed and low flutter, and they contain
bearings of close tolerance. With the approximately 1.5 mechanical load amplification due to the extended length of the
capstan, the bearings are very load critical if extended life is to be realized.
Industry finds itself in avicious circle.
If the tape tension increases significantly, slip is introduced at the capstan surface, resulting in wear and polish. Of
course, when the shaft becomes polished,
it loses its ability to properly pull the load
which caused the polish and wear in the
first place.
The cause and effect is inescapable and
well defined. The only question remaining is, 'How soon does this destructive
wear effect have to occur?'
Unfortunately, it can occur very rapidly, in amatter of afew hours' of service when the tension applied by the tape
is allowed to become too high for any
extended period.
Editor's note: This is the first of a
three-part series. Part two will appear in
next month's Buyers Guide. For more information, contact the author at 309-4529461.
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station, the operator can remove the cart
from service.
The monitor is available in both an
Encoder/ Decoder model and aDecoderonly version. Both are fully automatic,
contain their own power supply and require no user intervention once installed.
For more information, call Bill Parfitt
at 800-447-0414.
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DISTRIBUTION
AMPLIFIERS
Isolate, balance and
set levels precisely

Protect against dangerous paralleled
feeds, noisy unbalanced loops, poorly
isolated splitters and inaccurate
attenuators.
a 8 or 16 Balanced + 18dBm outputs
• Individual smooth log taper controls
• LED output overdrive indicators
• Parallel inputs for 1x8, 2x8 or 1x16 use
a Short proof outputs
• Triple RFI protection

DA208 Dual 1x4 $329
DA416 Quad 1x4 $469
Free Detailed Brochure Available

AUDIO TECHNOLOGIES INCORPORATED
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The DYNAMAX® family
of cartridge machines
New models, good looking, great listening
rr hirty years of experience is work- matrix system. Optional Maxtrax
.1. ing for you. In 1954, Fidelipac
format. And audio you'd never
invented the endless loop tape carexpect from acart machine.
tridge, and we've been in the business
CTR10 Series
ever since. We've focused our
Our idea of basic utility. 3 cue tones.
experience to develop acomplete
Automatic fast forward. Audio search
line of innovative, state-of-the-art
Audio switcher and mixer.
1 kHz
cartridge machines.
defeat. Constant current recordinz
CTR100 Series
Low voltage 2- inch air damped soleThe ultimate cartridge machine. You
noid. Ball- bearing self aligning pressure roller. Azimuth independent
can intermix standard, high output,
head bridge assembly. Superb audio.
mono, stereo, matrix and discrete
format cartridges using our Cartscan CTR30 Series
system. Even warn ajock to read
A 3Deck that records. The recording
live tags or automatically turn on
system is standard, and the complete
external functions. Create special
unit is priced below most play- only
effects with Vary Speed. Time carts
3decks. The CTR30 Series offers 3
with ease, even in fast forward, with
cue tones, audio switcher and mixer,
our real time digital clock. Other
and aconstant current recording
features include DC servo motor.
system for the cleanest audio you'll
Blackout status display. Splice finder.
ever put on acartridge.
On- board diagnostics. SMPTE time
code compatibility. Phase correcting

ESD10 Eraser/Splice Detector
Cleanest erasure ever! Dual constant
current precision erase heads. No
heat generating, tape stretching
degaussing coils. Continuous duty
operation. Reliable, adjustmentfree,
patented splice finding.
All you'll ever need
The inventor of the tape cartridge
has invented acomplete family of
cartridge machines. Let our experience work for you. For more
information, contact Fidelipac or your
authorized DYNAMAX distributor.
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BROADCAST PRODUCTS BY F1DEUPAC ®

Fidelipac Corporation E P.O. Box 808 D Moorestown, NJ 08057 U.S.A 7 609-235-3900 El TELEX: 710-897-0254 D Toll Free 800- HOT TAPE

DYNAMAX products are designed and manufactured in the U.S.A.
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