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One -inch is the VTR format of the future. It's too
important a step forward for a scaled -up 3/4" or a
scaled -down 2" system. It deserves to be totally
original, with every advar.ce designed in. That's
how we approached the new Hitachi HR -200,. after
almost 20 years of experience making quad
machines. The result: a one -inch Type C VTR des-
tined to establish new broadcast standards every-
where. In every department, the Hitachi HR -200
is miles ahead of the one -inch competition!

Fast, sure, easy operation
Hitachi one -inch VTR's are loaded with features-
many of them Hitachi exclusives. Like the brake
release for easier threading. Both v', ;1%. audio
confidence. A "B -wrap" configuration, or reduced
dropout. A precision moveable tape guide for easy
loading, with an incredible I -min-oil tolerance that's
accurate for up to 2 million threadings! Plus a
sloped design and easier -to -see top mounted drum
for still easier threading.

Dazzling performance extras
Imagine shuttling a 1 -hour tape end -to -end in just
80 seconds! It's possible, only on the I litachi
HR -200, because an internal air co essor injects

oilumn of air int es u) reduce
hictiml and -i AMP eration. "I'lw saint, air
compressor provides air for the non contact air
(buns, cushioning the tape when in ttc standby or
last shuttlemodes. For fun ble-fr6t thuttling and
jogging ;Hid fa - a single knob controls
both,. There is' io spot erase capability. And a
HAEffect head on the third channel reads the time
code more accurately, regardless of tape speed.

A microprocessor makes the built-in editor the
most advanced you'll find today. And, just as im-
portant: it can be re -programmed to interface with
editing systems of the future. Serial or parallel

logic for remote control? Both have advantages,
so Hitachi gives you both. Built-in cable com-

pensation boosts the signal so you can use
cable up to 300 feet.

Uniquely simple service
Serviceable components have been hu-

man -engineered for easy access and re-
placement. The PC modules are front -

mounted and can be rEmoved in an instant.
The six heads come as a pre -aligned drum as-

sembly that snaps out ands:laps back in minutes.

HR -100 Portable Model

The HR -200 is available as a console, or for tabletop
use or 19" rack mounting. Best of all, it costs no more
than ordinary 1 -inch VTR's!

Smallest Type C portable ever!
The HR -100 portable model has many of the HR -200
features, yet it's the smallest Type C portable in the
world. And the most serviceable too, with plug-in PC
modules. Die-cast uniblock construction makes the
HR -100 durable yet extremely light. And like the
HR -200, it has a non -dropout tape path. Plus an ex-
tended tape path for less edge wear, an auto back space
assemble editor, and 3 -way power with built-in battery
pack, AC adapter or external DC.

Take a big one -inch step. See the New Hitachi 1"
VTR's...today.

Hitachi.. Tomorrow's
technology today.
9 Regional Centers for Parts & Field Service
 New York  Chicago  Los Angeles  Atlanta  Cincinnati
 Dallas  Denver  Seattle  Washington, D.C.

HITACHI
Hitachi Dentate Arnetica,Ltd.
175 Crossways Park West
Woodbury, New York 11797
516921-7200
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THE COVER this month shows a
close-up view of the earth station
transmit/receive antenna for KCUR-
FM in Kansas City. KCUR is one of 17
uplinks in the National Public Radio
network and was the second uplink to
become certified.

Kansas City was the site for the
recent NPR conference (see coverage
beginning on p. 72). During this
conference KCUR-FM initiated the
first national broadcast on NPR to
originate from Kansas City.

FCC chairman Charles Ferris and
Harriet (Sis) Kaplan, president, Nation-
al Radio Broadcasters Association,
delivered major addresses at the NPR
conference, and their presentations
are found on pp. 60 and 70, respec-
tively.

(Cover photo courtesy of Tim Fox,
KCUR-FM.)

June Issue

An in-depth coverage of the events
and exhibits of the NAB -'80 Las Vegas
convention-the most thorough cover-
age ever presented by Broadcast
Engineering.
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HITACHI FP -60S
52dB and 600 lines for $25,000. You can tell from just
those three numbers that the Hitachi FP -60S is a pretty
incredible camera It gives you picture quality com-
parable to a broac cast studio camera costing $70,000
to $80,000. For a mere fraction of the cost.

Sound impossible? At Hitachi, nothing is impossible
for long. Especially when you have the longest camera
line in the ir dusty behind you. And new technologies
that present possibilities undreamed-of just a few short
years ago. Whether you're equipping a corporate, ETV,
or broadcast facility, the FP -60S can deliver the image
quality you'd like tc have at a price you can afford.
What makes the pictures so good?
We began wi=h thre of our own superb one -inch Saticon

low lag tubes, added the finest prism optics and an
automatic team optimizer to extend dynamic

range and -educe comet -tailing. Then, for flex-
ibili:y we added a full CCU that can be oper-

ated up to ft. from the camera head and a
remote paint panel that lets you fine tune
color balmce, iris and pedestal. For rugged-

ness, there's a die-cast aluminum
camera housing (the same one

you'll find on our fantastic new
top -of -the -line computer
camera...the SK -100).
No finesse needed.

You don't have to finesse
the FP -60S for hours to

get pretty pictures. It's easy
to use with a minimum of
knobs and other complex-

ities. There's even automatic
white balance. And yet, there are
sophisticated options, including

genlock, inrnal sync module, and a one or
two line image enhancer.

The Hitachi FP -60S . It has the look, the feel, and
the image of a broadcast camera. But not the cost.

Hitachi...
Tomorrow's
technology today.
9 Regional Centers for 24 -Hour Parts and Field Service.
New York  Chicago  Los Angeles  Atlanta  Cincinnati
 Dallas  Denver  Seattle  Washington, D.C.

Hitachi Denshi America, Ltd.
175 Crossways Park West
Woodbury, N.Y. 11797
(516) 921-7200

52dB Quiet.
600 Lines Sharp.
$25,000Affordable

`Sugg. user price: V4,50) (less lens)
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Sniff.
There are many ways to
detect smoke and fire.

We know them all.

Fenwal introduces a new generation of ionization and photoelectric
smoke detectors. Both types are nonpolarized and feature low -
current, two -wire design for ease of installation and low power
consumption. Sensing adjustments let you match each detector to
its location, while flashing LED indicators signal power and alarm
status.

But no one type of system works for every situation. So, with over
40 years' experience, we've developed a complete line of smoke, ther-
mal, and UV types.

We've got the technical experience and breadth of line to help you
choose the right detector to suit your particular application.

When looking for a fire and smoke detector, your first choice is
Fenwal. Look for us in the Yellow Pages under "Fire Protection." Or;
write Fenwal Incorporated, A Division of Walter Kidde & Co., Inc.,
Ashland, MA 01721. (617) 881-2000.

FENWAL

BROaDESM.
Editorial, advertising and circulation corre-
spondence should be addressed to P.O.
Box 12901, Overland Park, KS 66212 (a

suburb of Kansas City, MO); (913) 888-
4664.

EDITORIAL
BIll Rhodes, Editorial Director
John Wiliszowski, Video Editor
Joan Jackson, Associate Editor
Rhonda L. Wickham, Editorial Assistant
Mary Thornbrugh, Editorial Assistant
Pat Blanton, Directory Editor

ART
Dudley Rose, Art Director
Joy Viscek, Graphic Designer

TECHNICAL CONSULTANTS
Howard T. Head, FCC Rules
Harold L. Kassens, FCC Rules
Carl Babcoke, Technical
Donald L. Markley, Facilities
Art Schneider, A.C.E., Post -production

CORRESPONDING ASSOCIATIONS
American Society of TV Cameramen
Association for Broadcast

Engineering Standards
National Association of Broadcasters
National Radio Broadcasters Assn.

CIRCULATION
John C. Arnst, Director
Evelyn Rogers, Manager

ADMINISTRATION
George H. Seferovich, President
George Laughead, Publisher

ADVERTISING
Cameron Bishop, Marketing Director
Pam Morris, Production Manager

Regional advertising sales offices listed
near the Advertiser's Index.
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American Business Press
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Business Publications
Audit of Circulation

BROADCAST ENGINEERING (USPS 338-
130) Is published monthly by lntertec
Publishing Corporation, 9221 Quivira Road,
P.O. Box 12901, Overland Park, KS 66212.
Postmaster, return from 3579 to the above
address.

BROADCAST ENGINEERING is edited for
corporate management, engineers/tech-
nicians and other station management
personnel at commercial and educational
radio and TV stations, teleproduction
studios, recording studios, CATV and CCTV
facilities, and government agencies. Quali-
fied persons also include consulting engi-
neers and dealer/distributors of broadcast
equipment.

SUBSCRIPTIONS: BROADCAST ENGI-
NEERING is mailed free to qualified
persons in occupations described above.
Non -qualified persons may subscribe at the
following rates: U.S., one year, $20; all
other countries, one year, $26. Back Issue
rates, $5, except for the September Buyers'
Guide issue, which is $15. Rates include
postage. Adjustments necessitated by sub-
scription termination at single copy rate.
Allow 6-8 weeks for new subscriptions or
for change of address. Controlled circula-
tion postage paid at Kansas City, MO.
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Meet The New
FM Performance Leader.

Broadcast Electronics' FX-30 Exciter.

Broadcast Electronics introduces a new FM Exciter
-the FX 30-with superior performance that rivals the

best hi -fidelity tuners available.

For the Purist, Purest Sound.
The FX-30 has the lowest distortion,

with THD and IMD less than 0.08%.
And, it's the first exciter to specify
Transient Intermodulation Distortion
(TIM) at less than 0.1%.

Loud, yet Quiet.
The FX-30 is loud and sparkling clean

with your programming, yet it's the quietest exciter
of all, with a typical S/N ratio of 78 dB.

Broadband and Synthesized.
Advanced dual speed

phase locked loop puts
more than 2000 channels at
your fingertips.

For more information on the FX-30 Exciter
and BE's exciting new FM transmitters,
call or write Joe Engle at: 217-224-9600

a FRIMUfficompany
Circle (5) on Reply Card

Set It and Forget It.
Automatic control circuits eliminate

adjustments after initial setup.
Exciter output is automatically stabilized and
fully protected. Set it and forget it.

The Perfect Retrofit.
RF power output is adjustable up to

30 watts. The FX-30 will improve the performance
of any transmitter and will fit directly
in place of your present exciter.

Styling Elegance.
Elegant in styling

as well as in performance, the
new look in FM is the
elegant look of the FX-30.

I=E BROAOCAST
ELECTRONICS INC.

4100 N 24th STREET. P 0 BOX 3606. QUINCY. IL 62301. TELEX: 25-0142
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The Processional Audio Division
Professional audio isn't new to us. In fact, we're old hands at it. Take Technics
direct -drive turntables. As a recent survey shows, 73 of the top 100 radio
stations that use turntables use Technics direct drive. And when it comes to
classical music stations, Technics is even more popular.

Now the Panasonic Professional Audio Division introduces two lines of
components for the recording and broadcast industry: Ramsa, a new name in
professional mixers, amplifiers, microphones and sound reinforcement
equipment. And Technics R&B Series, a specialized line of products from a
name you already know.

Technics R&B Series The big news is our new professional turntable
console, the rugged and totally mobile SL -9560. It consists of two highly
sophisticated acoustically isolated sections. The deck section includes a
quartz -locked direct -drive turntable, a static -balanced heavy-duty gimbal -
suspended tonearm with dynamic damping and a "companion" moving coil
cartridge. The control section consists of a phono-equalizer amplifier with a
high pass filter, tone controls and a monitor amplifier with speaker.

There's also the EPA -500 tonearm system consisting of the EPA -501H, a
titanium nitride tubular arm unit with dynamic damping for today's high -com-
pliance cartridges. The EPA -B500 ionearm base with four -point gimbal suspen-
sion. And the SH-50P1 stylus pressure gauge, fully electronic and accurate
to 1/10 of a gram. Also available are four other titanium nitride arm units with
dynamic damping to match the mass and compliance of any cartridge.

RMS For remote broadcasts there's the Ramsa WR-130, an 8x2 portable
mixer. It includes -70 dB attenuation for each input, high and low equalizers
and a pre/post sub mixer. Plus pan pot, peak -overload indicators, and
balanced mike inputs. While inputs 1-4 will accept turntables. There are also
two auxiliary inputs. Outputs include high and low equalizers, a headphone
output, echo send and receive, and record send.

To complement the WR-130 mixer, use the Ramsa WP -9210 power
amplifier. When you do, you'll get a clean 200 watts RMS per channel into 8
ohms from 20 Hz to 20 kHz with no more than 0.05% THD. You'll also get
electronically balanced XLR inputs with continuous level adjustments, phone -
jack inputs, as well as overload and short circuit protection.

To meet high performance standards there are three Ramsa hand -cali-
brated microphones. The WM-8000 and WM-8050 are designed for vocal use
and include floating microphone capsules and triple wind screens to suppress
shock and pop noise. For instrument miking there's the back electret condenser
WM-8150 for improved high frequency and transient characteristics. It operates
on batteries (not included) or connects to a phantom power source.
For your nearest Panasonic P A.D. representative and more information, call toll -free 80C-447-4700. In Illinois, 800-322-4400.

Panasonic,
PROFESSIONAL AUDIO DIVISION
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Ferris: Healthy public radio helpful
The continued health of public

radio's programming and its ex-
pansion into more markets help the
FCC as it reviews its regulation of
radio, Chairman Charles D. Ferris
told the 1980 Public Radio Confer-
ence in Kansas City. He pledged his
efforts to help public radio find
additional outlets and his receptivity
to innovative funding proposals that
may require FCC approval.

Ferris noted the "funding crunch"
projected for public radio and said
perhaps the FCC should do more to
help both public radio and television
in their search for additional
sources of financing. He reviewed a
number of suggestions that have
been made and described a recent
FCC decision on the subject, in-
volving public stations' use of satel-
lite earth stations, as "pragmatic,"
in contrast to the traditional "nar-
row, moralistic" approach to fund-
raising efforts by public stations.

"Public radio is vitally important
to the success of many efforts now
underway at the FCC," the chair-
man said, "efforts designed to
increase radio program diversity
while reducing government regula-
tion."

Brown: on congressional
intervention

FCC ComhAssioner Tyrone Brown,
in discussing recent congressional
actions that would halt pending FTC
proceedings, said that such "un-
precedented intervention in ongoing
proceedings of the FTC cannot help
but result in confusion within that
agency over its mission, demoraliza-
tion among its staff, and increased
delay in reaching final decisions in
its deliberations."

Speaking before the annual con-
ference of Action for Children's
Television in Washington, Brown
made it clear that the independent
regulatory agencies such as the FTC
and FCC are "creatures of Con-
gress, and exist only to carry out
the will of Congress." He said that

"this fact is something that interest
groups which press views before us
sometimes forget; (but) it is a fact
that we regulators can never afford
to forget."

Children's TV programming
The Commission is still seeking

public comment on five options for
increasing the diversity of children's
TV programming and also public
comment and analysis of its
Children's Television Task Force
Report, presented to the Commission
last October 30. The options are:

1. Repeal the 1974 Policy State-
ment and rely for children's pro-
gramming on program sources other
than advertiser -supported television.

2. Maintain or modify the Policy
Statement and modify the TV license
renewal form to obtain more com-
prehensive and precise information
about licensee program practices
for children.

3. Adopt interim mandatory pro-
gramming rules for amount, sched-
uling and type of programming for
children.

4. Adopt a TV license renewal
processing guideline, under which
license renewal applications would
be reviewed by FCC staff to de-
termine if they meet minimum guide-
lines for children's programming.

5. Increase both the number of
advertiser -supported TV outlets
in each market and the amount
of for -pay video programming
through cable, over -the -air sub-
scription TV and/or direct satellite -
to -home broadcasting, since with
more outlets it is likely some will
concentrate on the child audience.

The Commission hopes to adopt
one of these options at the close of
this proceeding, except that if it
chooses the mandatory program-
ming rule option, it will issue a
further notice of proposed rule -
making to outline the specific as-
pects of such a rule and allow for
further comment on it.

(Comments June 2, replies August
1. Docket No. 19142, FCC 79-851.)

Ascertainment checklist
The FCC has rejected adding

specific categories for "handi-
capped" or "gay" persons to its
checklist of community elements all
broadcasters must ascertain. In-
stead the Commission modified the
"other" category on that checklist
to ensure that all significant ele-
ments and institutions in any par-
ticular community are contacted by
all commercial radio and TV re-
newal applicants and noncom-
mercial TV applicants in ascertain-
ing community needs.

Increase in FM assignments
The Commission has proposed

modifying its FM broadcast station
rules to increase significantly the
availability of commercial FM
broadcast assignments. Specifically,
it proposed:

1. to allow stations with Class A
facilities to operate on Class B -C
channels if a Class A channel is not
available;

2. to add two new classes of
stations-Class B1 (an intermediate
class between Classes A and B)
with maximum facilities of 20kW
effective radiated power (ERP) and
antenna height of 92 meters above
average terrain and Class Cl (an
intermediate class between Classes
B and C) with maximum facilities of
100kW ERP and 305 meters antenna
height;

3. to permit Class B (including B1)
facilities in Zone II (the whole
country excluding the Northeast and
most of California);

4. to require all existing Class B
and C stations meet certain oper-
ating minimums for power and
antenna height or be subject to
reclassification to a lower class of
channel. A similar requirement is
also proposed for new Class C
authorizations that would allow a
new Class C assignment to start
initially with Class Cl facilities; and

5. to adopt a new separation
table to reflect the updated propa-
gation curves.

(Comments due June 13 and
replies August 13. BC Docket No.
80-90, FCC 80-108.)

Broadcast stations totals
The Commission has announced

the following totals for broadcast
stations on the air as of February
29:

AM Radio 4558
FM Radio 3168
FM Educational 1035
UHF TV (Commercial) 229
VHF TV (Commercial) 517
UHF TV (Educational) 162
VHF TV (Educational) 105

0
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Vital today for big-time
real-time production

The latest in production switching, the last word in production switcher
automation systems and the best in movie -style special effects
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THE NEW MULTI -LAYERED M/E

VIX-114 SERIES
VIDEO SWITCHERS

 12 to 24 Inputs and 4 to 17 bus systems
 Chroma key and 2 title keys on each Mix/Effect
 Mix or Wipe behind chroma key
 Auto Transition Control programmable in frames
 Interface for Editor and Computer control
 RGB or Encoded Shadow Chroma Key
 Varikey for Soft, Hard, or See-thru keys
 Digital controlled

THE ALL NEW
PSAS-2

Production Switching
Automation Systems

 Controls the VIX-114 Series Switching
Systems and SqueeZoom with smart
microprocessor systems

 Autolearn and Endpcint Plotting
 Unlimited floppy disl. storage
 Analog signal contro
 Re -store capability fcr altering analog

and digital paramenters
 Display of event description

0400040000
  1-, i as

B B
11111101.1-1
ad..611114MMI
1100011100

THE INCREDIBLE
SQUEEZOOM®
Optical Effects
Synchronizer

 Up to 123 effects available
 Frame Freezer
 Video Compressor
 Electronic Zoom
 Avoid FCC violations with

blanking correction
 Up to 4 channels on one

screen

Many more advanced features fully described in our brochures. Contact office nearest you.

IJLTSC or PALI

Get it all together or one at a time!
We're ready to make a Vital contribution to your operation today.

ERIC KING Southeast -804/384-7001
MORRELL BEAVERS Midwest -812/466-3212
ROBERT McALL Northeast -518/966-5180
BARRY ENDERS Northeast -315/589-9289
BARRY HOLLAND Southwest -714/497-4516
JIM MONEYHUN Northwest -415/561-9130
GORDON PETERS SouthCentral-817/467-0051
MIKE BARSNESS NorthCentral-612/447-4453

HI TECHNOLOGY V DEO PRODUCTS INNOVATORS

Nw"%/A
VITAL INDUSTRIES, INC.

MAIN OFFICE: 3700 N.E 53rd 41/4)/3 Gainesville, Fla. 32601 U.S.A.
Phone 904/378-1581 . TWX 810-825-2370 . TLX 80 -8572 -Vital -A -Gain
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WHEN THE SYSTEM IS
AIRBORNE,

COMMUNICATIONS

ARE VITALrrarrair-
THAT'S WHY WE DEVELOPED THE MOST ADVANCED ENG CONTROLLER IN THE
INDUSTRY. COMPATIBLE WITH ALL AIRCRAFT, BROADCAST AND MICROWAVE
SYSTEMS, OUR CA -214 ALLOWS FULL USE AND CONTROL OF:

o TWO-WAY FM TRANSCEIVERS 0 VTR
 TRANSMITTED MICROWAVE AUDIO 1i SCANNER OR CB
0 RECEIVED uW UPLINK AUDIO ON BOARD ICS
0 CUE AND TV RECEIVERS COMMUNICATIONS

CREWMEMBERS INSTANTLY CHOOSE SOURCES AND MIC INPUTS, AND MAY
OPERATE IN ISOLATION OR TOGETHER AS DESIRED.

TO ENJOY FULL AND COMPLETE USE OF YOUR NEW BROADCAST PLATFORM,
TAKE A CLOSE LOOK AT WHAT WE'VE DONE IN AUDIO, VIDEO AND COMMUNI-
CATIONS CONTROL. YOU'LL BE SURPRISED THAT ANYONE HAS THIS MUCH
EXPERIENCE IN BROADCAST AVIONICS.

4.0

,... , :11:141.1.2t,-Wio ,71.,10

COMMERCE AIRBORNE CORPORATION
16425 HART STREET, SUITE 104, VAN NUYS, CALIFORNIA 91406. USA (21317865409

Wiltijaaltitor
-mmotral...
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VIDEO SLATE BOARD
WITH BUILT-IN
CHARACTER GENERATOR

Now you can generate a count -down for
ENG editing and film -to -tape transfers
without tying up a camera.

 3 pages for full screen information. (archive
filing of tapes or to review tape content)

 plus 10 thru -1 second count -down.
 plus 2 pages of black.
 plus ready page.
 plus audio output on each second.
 plus three colors.

1=1

1=1

DP.O. Box 106A
Olathe, Kansas 66061
(913) 764-1900

industry news                         
ATAS announces fourth annual

student scholarship winners
The Academy of Television Arts & Sciences has

announced the fourth annual awarding of five $1000
scholarships to students enrolled in a broadcast
curriculum for the 1980-81 year, according to Dr.
Lynne Gross, chairperson of ATAS' Student Activities
Committee.

Students were selected from more than 300 institu-
tions across the country for their academic excellence
and potential for contribution to the TV industry.

Scholarships have been awarded to Shelly Johnson,
Art Center College of Design; Brett Henry, Los
Angeles Valley College; Judith M. Goodwin, California
State University, Long Beach; Karen Joy Bunn, San
Bernardino Valley College; and Janice Arthur, Univer-
sity of Cincinatti.

Each college with a television curriculum was
invited to select one student for the scholarship
program, and those students were required to
assemble a cassette, a paper detailing their objective
in the industry, a resume, transcripts of their grades,
and three letters of recommendation. This material
was then viewed by the Student Activities Committee,
who made the selections.

INTELSAT reduces domestic satellite
lease charges

INTELSAT will reduce by 200/o its basic charges for
satellite communications capacity leased to countries
for domestic communications.

INTELSAT is the 102 member -country organization
that owns and operates the telecommunications
satellites used by countries around the world for
international communications and by a number of
countries, for domestic communications.

At present, 15 countries lease capacity from
INTELSAT for communications within their countries.

INTELSAT currently provides these leases from
spare capacity not being used for the provision of
international services, on its 10 operational satellites,
in orbit around the world.

The leases are provided on the condition that they
can be preempted if-in an emergency-the capacity
is required for international services.

INMARSAT issues request for proposals
to lease satellite capacity

COMSAT announced that INMARSAT, the Interna-
tional Maritime Satellite Organization, has issued a
request for proposals for lease of satellite capacity to
establish its own global maritime communications
service.

INMARSAT is a 29 -member 'nation organization,
which came into being last year. COMSAT is the US
participant in INMARSAT, which is expected to begin
operations in the early 1980s in a transition from the
present MARISAT system, developed and managed by
COMSAT General Coporation, COMSAT's wholly
owned subsidiary. MARISAT, now in its fourth year,
provides high -quality communications to the US Navy
and the commercial shipping and offshore industries.

COMSAT was designated the US participant in
INMARSAT under the provisions of the International
Maritime Satellite Telecommunications Act of 1978, a
role comparable to that which COMSAT has as the US
participant in INTELSAT, which operates the 102 -
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lkegami Chooses
Anton/Bauer Batteries

Thomson Chooses
Anton/Bauer Batteries

Mae

Panasonic Chooses
Anton/Bauer Batteries

Hitachi Chooses
Anton/Bauer Batteries THE

81110
INDUSTRY

z STANDARD

Philips Chooses
Anton/Bauer Batteries

JVC Chooses
Anton/Bauer Batteries

Sharp Chooses
Anton/Bauer Batteries

agar
'BATTERIES

CHOSEN BY MORE PROFESSIONAL
VIDEO MANUFACTURERS

THAN THE COMPETITION COMBINED
Anton/Bauer batteries are chosen as standard equipment by more video

camera manufacturers than the competition combined! That should come
as no surprise. Considering the amount of time and money manufacturers

invest in the design and performance of their camera, they will not tolerate
any battery but the best.

Professional video equipment manufacturers and users can't help but be
impressed by Anton/Bauer features such as rugged injection molded LEXAN

cases; silver plated contacts; sleek, quick -change modular design (the original
snap -on camera concept); the variety of fast and slow charges; plus the exclusive

A/B Computerized Testing Center for maximum quality control, snap -on
mounts for almost all cameras and VTR's, as well as belt holders and the

Perpetual Power Belt.

Innovation, superior technology, craftsmanship and time -tested dependability
make Anton/Bauer the choice of video manufacturers, television networks,

over 1,000 video installations and countless independent users.
Be in great company. Choose Anton/Bauer batteries.

Anton/Bauer inc.
66 Center Street, Shelton, CT. 06484 (203) 735-3305
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introducina
The New Dimension In Lighting Control

With a new Color Coded Display co-
ordinated with matching keyboard
modules providing rapid operator
oriented visual association.

This new 'Micro -Processor Based
Control System with 200 cue storage
for 32, 64, or 96 channels includes:
Timed & manual cross -faders, 10
Memory/Auxiliary sub -masters with
master channel override without
matching, recorded fade time and
memory sequence, automatic fade/
chase sequences, library storage on
disc, and Channel Track.
For more information fill out the
coupon.

Headquarters
1015 CHESTNUT STREET

BURBANK, CALIFORNIA 91502
International

P0. BOX 5, BURRELL WAY
THETFORD, NORFOLK

ENGLAND I P24 3RB

member nation global communications satellite system.

Unique license and technology exchange
agreement

Galileo Electro-Optics Corporation and the British
Post Office announced the signing of a license and
technology exchange agreement on February 27 that
gives Galileo, and its wholly owned subsidiary, Galite,
Inc., in Wallingford, CT, rights and know-how to
advanced British Post Office optical communication
technology. Manufacturing rights to unique double -
crucible production methods for low -loss, high band-
width, optical communication fiber and cable are
included in this agreement.

These new processes were developed after exten-
sive research by the Research and Development
Laboratories of the British Post Office. The British
Post Office is responsible for handling telecommunica-
tions in Britain, including telephone, telegraph,
satellite and microwave communication, as well as,
undersea cable in addition to the postal service.

Smith appointed chairman
James A. Smith, manager of technical operations

scheduling, NBC, Burbank, has been appointed to
chair the Academy of Television Arts & Sciences
Engineering Development Blue -Ribbon Panel. In an-
nouncing the appointment, ATAS president Hank
Rieger said Smith would be responsible for supervising
the Blue -Ribbon Panel's selection of the 1980 Emmy
Award winner for Outstanding Achievement in Engi-
neering Development.

BIAS Conference
Vern Thompson, ABC, and Norfleet Turner, chair-

man, Data Communications Corporation (DDC), talked
shop at the 9th Annual BIAS
TN March 16-18. Events this year included workshops
on FCC Rulings and new equipment and discussions on
media inventory, automatic switching and updates on
the BIAS system.

More than 200 management and sales personnel
from BIAS -affiliated stations nationwide attended the
conference. To date the DDC Broadcast Division has
fully automated the sales, traffic, operations and
accounting functions of more than 250 radio and TV
stations in the US and Canada.

Battison to represent NPR at ARC
John Battison, director of engineering of Ohio State

University's Telecommunication Center, (WOSUAM-
FM-TV-WPB0,-TV Portsmouth), has been chosen by
National Public Radio (NPR) to represent NPR's posi-
tion at the Region Two Medium Wave Administrative
Radio Conference (ARC) to be held in Buenos Aires,
Argentina. Battison will be an official member of the
U.S. Federal Communications Commission delegation
which is headed by Commissioner Robert E. Lee. This
conference will establish the .ground rules for the
operation of AM broadcast facilities on the North
and South American continents and vicinity for the
foreseeable future.

Kodak receives Iris Award
The National Association of Television Program

Executives (NATPE) honored Eastman Kodak Company
with the TV organization's prestigious Iris Award
during NATPE's annual conference.

The special Iris given to Kodak is only the second
such award NAPTE has made to a company, and it is
the first time an Iris has been given to a nonbroad-
cast company.
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EVERYTHING YOU'VE
ALWAYS WANTED IN
TRANSMITTER PLANT
MONITORING
and couldn't
afford.

A tiny microprocessor now makes
it all possible.

The microprocessor is reshaping
all areas of electronic systems ...
everything from microwave ovens
to test instrumentation. And no-
where is this more apparent than
with the new Model 7840 Data
Acquisition, Logging, and Alarm
System from TFT.

- 3 6 9 3

WO 

 "
 -

TFTIARATffk" DATA LODGING AND ALARM CYO

Just a year ago you'd be lucky to
buy the capabilities of the 7840
at twice the price. Today, even the
small radio station can afford these
capabilities, thanks to the micro-
processor's cost reducing effect on
technology.

Greater capability and flexibility.
The Model 7840 is a completely

autonomous system. It can operate
independently because it has its
own data modems, or with our
Model 7610.

It can log up to 60 channels, and
displays a full 120.With the optional
CRT it will display up to 30 chan-
nels per page in full alpha -numerics,
and will notify you of an alarm
condition on the screen, no matter
what page you're viewing.

The 7840 does a great deal to
simplify the job for studio personnel.
For example ...

-Selective channel muting to dis-
able unused channels.

- Separate logging intervals allow
for more frequent logging under
alarm conditions.

-Four limit levels provide time
for corrective action before a
critical limit is reached.

-Automatic computational
ability for up to 20 channels adds
power and integrity to the system.

-A keylock prevents un-
authorized usage.

The Model 7840 is capable of
multi -site operation and can also
operate an additional teletype
or CRT at the studio.

No other data acquisition, alarm,
and logging system offers as much
for the money. It's another example
of microprocessor power and TFT
know-how.

For more information write us
or call.

TIME& FREQUENCY TECHNOLOGY INC.
3090 OAKMEAD VILLAGE DR., SANTA CLARA, CA. 9505 I
(408) 727-7272 TWX 910-338-0584

Circle (11) on Reply Card

May 1980 Broadcast Engineering 13



associationnews                                                     

National Association
of Broadcasters

1771 N Street, NW
Washington, DC 20036

Release of financial
information harmful to

broadcasters
Thomas E. Bolger, chairman of

the National Association of Broad-
casters' Joint Board of Directors,
told a congressional subcommittee
that the release of broadcasters'
financial information to the general
public "would result in substantial
competitive injury."

Testifying before the House Com-
munications Subcommittee, which is
considering legislation to require the
Federal Communications Commission

to make broadcasters' financial
information available for public
inspection, he said previous at-
tempts to make this data available
have been rejected by the FCC and
the courts because of the competi-
tive harm it would cause.

Bolger, president of WMTV,
Madison, WI, said financial dis-
closure is neither fair nor necessary
in our economic system. He said it
"could bring about employee discon-
tent, pervert union negotiations,
increase station programming and
operating expenses, reduce reve-
nues, affect credit standing and
serve to damage the station image
in the community."

HE said he has been encouraged
by recent Congressional attitudes
about over -regulation at the federal
level and termed the proposed legis-
lation "a step backward."

NAB Urges FCC to lessen
radio regulations

Saying that the time has come for
the substantial removal of paper-
work burdens and government inter-

vention from radio broadcasting, the
NAB urged the FCC to adopt a
zero -based regulatory approach for
all forms of radio regulation. It
specifically recommended that regu-
lations be dropped for formal ascer-
tainment procedures, nonentertain-
ment programming and commercial
time guidelines, and program log-
ging.

Several titles elevated
in NAB reorganization

The National Association of
Broadcasters announced several
title elevations as the first step
toward full implementation of the
association's reorganizational plan
adopted by its Board at its semi-
annual meeting this past January in
Palm Springs, CA.

Named senior vice presidents are
departmental heads George Bartlett
for engineering, Shaun Sheehan for
public affairs and Jerome Lansner,
general manager of NAB's Code
Authority. Previously, all were vice
presidents.

The Station Services Department
has been renamed the Broadcast De -

BECAUSE "SOUNDS GOOD" IS NOT GOOD ENOUGH.
Now there's o simple, inexpensive, and reliable way to help assure the
quality sound that captures listeners...and holds them.
The new Fidelipac Wow & Flutter Meter, the standard in sound
performance measurement, makes it possible. And does it by enabling
you to easily, quickly and confidently measure the wow and flutter
components in all types of recording and playback devices.
The Fidelipoc Wow & Flutter Meter will prove itself quickly, no matter
what kind of equipment you wont to test. Tape equipment? The Wow
& Flutter Meter will allow adjustment of pinch -roller pressure and check
motor shaft anomalies. Tope equipment and projectors? The Wow &
Flutter Meter checks bearing irregularities and measures scrape flutter,
and reel warp and spooling variations. Turntables? The Wow & Flutter
Meter detects worn idler wheels or drives with flat spots, and measures

machining irregularities in plotters.

This feature -packed, lightweight. portable instrument incorporates o
single meter readout and an innovative state-of-the-art precision zero -
center drift meter to track deviation from a device's true speed within a
5% range. Add to that on internal 3,150 Hz reference oscillator, self-
contained switchable weighting filter, and on output jack for
oscilloscope connection - packaged in an all -metal interlocked unit to
assure immunity to EMI and RFI, and you understand why the Fidelipoc
Wow & Flutter Meter is simply the best price -performer you can buy.

And it's available now, for only 5425, for engineering and technical
managers who understand that quality sound equals quality listening.

Contact your Fidelipoc distributor or use the handy coupon below.

THE WOW& FLJJTTER METER FROM F1DELIPAC
THE NEW IDEA IN FINE TUNING

VJ
FIDELIPAC
Fidelipoc Corporation
109 Goitfier Drive
Mr. Laurel. NJ 08057 USA
609-235-3511
MVX/TELIX 710-897-0254

CAS

SOUNDS GOOD TO ME.
 Send me a Wow & Flutter Meter today, for $425.00 postpaid.

1 hove enclosed a check/money order.
 Please charge it to my

 VISA  Master Charge Credit cord #
 Send more information.

Nome

Station

Address

Title

Telephone

13E580

City _Store Zip

FIDELIPAC Fidelipoc Corporation, 109 Gaither Drive. Mt. Laurel, NJ 08057
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IN a

C)
C)

TO : VIDEO TAPE EDITORS

SUBJECT: Z 600 INTELLIGENT INTERFACE

Z6E/POST PRODUCTION AND Z 41`1 EDITING SYSTEMS TO BE DELIVERED
WITH INTELLIGENT INTERFACES . THE INTELLIGENT INTERFACE WILL BE
DESIGNATED THE "Z 600" AND WILL 3E AVAILABLE WITH SEVERAL
OPTIONS . OPTIONS INCLIDE Z 601 SMPTE TIME CODE READER (DIRECT
READI NG OF SMPTE TIME CODE) , Z 602 LOCAL CONTROL PANEL (WITH
SHUTTLE ARM AND CRUISE) , Z 603 SERIAL DATA TRANSMISSION SYSTEM
(D(TENDED REMOTE OPERATING DISTANCES) .

THE Z S00 IS A MICROPROCESSOR BASED DEVICE. THE PROGRAM ALLOWS
THE 2600 FULL TWO-WAY COMMUNICATIONS. WITH THE Z6 EDITING SYSTEM

AND COMPLETELY REMOVES THE CONCERN OF WHAT TYPE MACHINES ARE
BEING USED. ANY CAPSTAN SERVOED TAPE MACHINE CAPABLE OF REMOTE
CONTROL CAN 3E SERVICED BY THE Z SO 0. MACHINES (VTR /ATR ) CAN

BE MIXED OR INTERCHANGED.

THE Z6 EDITING SYSTEMS WITH THE Z600 INTELLIGENT INTERFACE
DEFINITELY f',14K ES IT THE MOST POWERFUL EDITING SYSTEM IN THE
WORLD
SI NC ER ELY
VIDEOMEDI A INC
250 NORTH WOLFE ROAD, SUNNYVALE: CA )40R6
40E-733-6500
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partment and is headed by James
Hulbert, senior vice president,
broadcasting. Reporting to Hulbert
are five vice presidents representing
Departments for Radio, Television,
Membership, Minority and Special
Services, and Station Services,
formerly Broadcast Management.
Named vice president are Larry
Tierney, membership; Dwight Ellis,
minority and special services, and
Ron Irion, station services. All three
were previously directors of their
respective departments. As before,
Wayne Cornils and Jane Cohen
remain the vice presidents for Radio
and Television reporting to Hulbert.

The Board's reorganizational re-
port also included recommended
procedures for establishing Associ-
ation priorities and will be phased -
in over the coming months. The
report is part of an ongoing process
to measure association effective-
ness.

In making the announcements,
NAB President Vincent T. Wasilew-
ski said, "I am proud that all these
promotions came from within our
organization and reflect the staff's
competence and professionalism."

Bartlett joined NAB in 1955 and
became departmental manager in
1961. He has more than 30 years ex -

From the Wizard

Model WR-515B $275

New SIGNALYST'm Color Bar Generator
Does practically all that NTSC generators
do plus a lot more, for a much lower price!
If you thought you had to get NTSC equipment, think again. The new VIZ
SIG NALYST, Color Bar Generator, gives you every color TV test signal you
need. Use it to service TV sets, video recorders, CATV, MATV, CCTV, etc.
Dimensions less than 4 x 8 x 6 in. Fits in your service kit. A price you can
easily afford.

Patterns supplied. Superpulse; regular color bars; color bars with luminance;
color bars less burst; red, green or blue primary color rasters; color trio;
gray quad; hatchdots; dots-all with progressive or interlaced scanning and
4.5 megahertz sound carrier.

Outputs. Video (pos. or neg. polarity) 0-1.7 volts into 75 ohm line. RF and IF
continuously adjustable from snow -low 20 microvolts to 200,000 microvolts
(enough to drive a whole hotel full of TV sets). All outputs crystal controlled.

Scope triggers. Two separate 3.7 V peak -to -peak pulses for H&V trigger.
Comes complete with 75 ohm output cable and 300 ohm snap -on head
plus an excellent text on application.

See your local VIZ distributor.

\41 IZ VIZ Mfg. Co., 335 E. Price St., Philadelphia, PA 19144
Over 70 test instruments in the line
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perience as a broadcast engineer
with stations, corporations and the
Federal Communications Commis-
sion. He has been active in many of
NAB's engineering projects includ-
ing remote control, automatic log-
ging, automatic transmission sys-
tems and videotape.

He has represented the United
States at numerous international
conferences including the Consulta-
tive Committee for International
Radio, the European Broadcast
Union, the Asian Pacific Broadcast
Union and the World Administrative
Radio Conference.

Sheehan joined NAB in January
1978, as department head from
Daniel J. Edelman, Inc., an inter-
national public relations firm where
he was a vice president and group
manager. Before that he spent three
years at the US Catholic Conference
during which time he wrote and
voiced Guidelines, formerly the
Catholic Hour on the NBC radio net-
work. He also executed the public
relations program for the Campaign
for Human Development-a fund-
raising drive.

Lansner was with NBC in pro-
gram standards from 1960-1963. He
joined the Association's Code
Authority from the network and has
had various titles in both the Code's
New York and Washington offices.
He has headed the Code since June,
1977.

He is a member of the Inter-
national Radio & TV Society and the
National Academy of TV Arts and
Sciences.

Tierney joined NAB as a regional
manager in July 1978, and was
named director of membership in
April, 1979. Prior to his NAB posi-
tion, he owned a variety store in
Decorah, IA. From 1971 to 1975, he
was an account executive with
Orion Broadcasting Company's
WMT-TV station in Cedar Rapids,
IA. He worked as a staff announcer
for KRVN Radio, Lexington, NE in
1969. Late that year he began
selling KRVN locally and in six
months was named western regional
sales manager.

Ellis was appointed coordinator of
NAB's Employment Clearinghouse in
May 1978, and became director of
the department of Community Af-
fairs which was renamed the
Minority and Special Services De-

Irion joined NAB in May 1967, as
assistant director of the broadcast
management department and was
named director in January 1970. He
organizes NAB's annual Harvard
management seminars for station
general managers and sales man-
agers and initiated the annual labor
relations seminars for broadcasters.



PORTABLE VIDEOTAPE RECORDING WITH THE AMPEX VPR-20:

Bringing Back TapeYou're Sure
You Can Use Calls fora Tough,
"Smart" Portable Recorder.

Finally, you can videotape remotely without compro-
mising the considerations that apply to studio work.
Because Ampex engineers went far beyond the usual
definitions of portable acquisition when they designed
the VPR-20 one -inch helical.

Confidence Is Paramount.
On location, you have to know that you're capturing
good material. So Ampex built a confidence feature into
the VPR-20 that actually plays back the picture from the
tape into the camera viewfinder during recording.
When you see it in the viewfinder, you know it's on the
tape. And you can have color playback in the field,
thanks to the color stabilizer option, which mounts
inside the VPR-20.

Production Flexibility for All Situations.
When the assignment is commercial production in the
field, your VPR-20 can backspace itself for a flawless
assemble edit. And color framing is standard. The
advanced cueing system allows you to go back and look
at the last shot, and either go on from there or retake the
shot and eliminate unwanted material. Right in the field.
As simply as pushing the appropriate button.

The Front End of a Special Effects Production.
Tapes recorded on a VPR-20 are fully compatible with
every trick in the VPR-2 special effects book. Once you
bring your material back to the studio, you can slow it
down, speed it up or stop it on a selected frame with a
VPR-2. And if you haven't seen the quality of VPR-2
special effects yet, you're in for a surprise.

If You Can Take It, Your VPR-20 Can, Too.
Environmentally, your VPR-20 can take nearly any-
thing that your operator can. It shrugs off dust and sand
in the air, tolerates a cloudburst, and stands up to heat
and cold. Oblivious to the way it's held or positioned, the
VPR-20 has an amazing resistance to the kind of gyro-
scopic conditions that go along with field recording. So
you can take the VPR-20 for granted.

Enough Power to Finish What You Start.
The VPR-20 battery pack has more than enough capac-
ity to record and rewind a full hour of tape. Then, when
you're ready for more shooting, the quick -change bat-
tery pack gives you quick -change power. There's even a
battery/charger system that brings you up to full power
again in less than an hour. You'll really value the
VPR-20's power -down memory. It keeps the tape timer
operational during battery or power changes for up to
two days if need be. This is portability with a punch.

If The Specs Don't Convince You, A Demo Will.
Somewhere within reach of your station, the tough,
"smart" VPR-20 is turning the impossible into an every-
day affair. Call us for the technical information, and
then get your hands on a VPR-20. You won't want to
let go.

VPR-20

- -1
COLOR
STABIL-

1 IZER
L _ _ J

AIM

TV SET

MONITOR

AMPEX MAKES IT EXCITING
Ampex Corporation, Audio -Video Systems Division, 401 Broadway, Redwood City, CA 94063 (415) 367-2011
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THE NEWS -THE NEW

Schneider

10x Standard 1.8/10-100
The most compact lens there is with a complete range of
accessories for all applications.

5 X WI o An 1.7/8.5-125
with X 2 Range Extender

- The widest horizontal angle of view 53° vvithOut

20x Standard 1.4/12-240
The ideal lens for EFP work. Suitable for studio and field
productions.

30 x Wide Angle 1.4 / 8.7-260
30x Standard 1.4/11-330
30x Tele 1.4/18.5-550

The latest developments of the internationally known
30:1 lenses. Designed to increase EFP camera capabilities.
All Lenses have complete range of operational accessories.'

Other lenses for studio and 0. B. cameras:
TV -Lenses for cameras
with 1'/4" pick-up tubes

TV -Lenses for cameras
with 1" pick-up tubes

11 x Studio 2.1/18-200 10x Studio 2 /17-170
15x Wide Angle 2.1/16-240 20x Standard 2 /17-340
30x Wide Angle 2.1/16-480 11 x Studio 1.7/14-150.
30 x Standard 2.1/20-600 15x Wide Angle 1.7/12.5-190
30 x Tele/OB 2.1/33-1000 30 x Wide Angle 1.7/12.5-375

30x Standard 1.7/16-480
30 x Tele/OB 1.7/26-800

Jos. Schneider GmbH & Co
Optische Werke
P.O. Box 947
D-6550 Bad Kreuzna
Fed. Rep. of Germany
It (0671) 60 11
Telex 042 800

Exclusive Agent USA
and Canada:
Tele Cine Inc.

34 Merrick Road
ssapequa, N.Y.11758
(516) 798-2828

TWX 5 102 246 138

National Radio Broadcasters' Association
1705 De Sales Street, NW

Washington, DC 20036

Kaplan urges stronger NRBA/NPR ties
"NRBA is totally committed to achieving the deregu-

lation of radio. It is clear now more than ever before,
that radio deregulation must come from Congress in
the form of legislation," NRBA President Sis Kaplan
told the National Public Radio Conference in Kansas
City, MO.

Noting that non-commercial radio is equally plagued
by over -regulation and needless bureaucracy, Kaplan
said she was hopeful that NRBA and NPR would make
a substantial effort to work together to achieve true
radio deregulation.

"Commercial and non-commercial radio are both
committed to serving the public interest. Though we
have different programming goals, we are all
attempting to focus on and program for the many
sections of the population that have different needs
and preferences," said Kaplan. "I'd like to see close
cooperation between our organizations on a national
basis and between our representative constituencies
on a one-to-one basis in the community."

Kaplan testifies at financial
disclosure hearings

Sis Kaplan testified last week against HR 5430, Rep.
Ronald Mottl's bill which would require public
disclosure of all financial data reported to the FCC on
form 324.

"The marketplace dictates and should dictate a
station's service to its community," Kaplan said. "The
profitability of a station should not be inserted into the
equation, unless a station makes claim that it cannot
provide adequate service to its community of license
because of lack of funds, in which case...the present
system provides for making that station's financial
information available."

"Making radio station's financial records public
would also make those records available to a broad-
caster's competitors, advertisers and employees, none
of whom would use the records for any public interest
purposes," Kaplan added.

NRBA appoints Colburn state director
The National Radio Broadcasters Association has

appointed Ernest Colburn, vice president of Rau Radio
Stations, the new NRBA State Director for Maryland.

Rau Radio Stations owns and operates WNAV-
AM/FM, Annapolis and WARK-AM and WWCS-FM,
Hagerstown, both in Maryland.

Colburn replaces Lloyd Smith who passed away last
month after a long illness.

NRBA files deregulations suggestions
The National Radio Broadcasters Association filed

comments last week largely supporting the FCC's
Radio Deregulation proposals in BC Docket 79-219.

NRBA's comments suggested specific proposals
designed to provide greater license stability, decrease
the amount of paperwork, allow the marketplace to
govern, provide public service assurances for citizens'
groups as well as be acceptable to the Federal Courts.
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DIGITAL REMOTE (=ROL
Our new and exciting co -ax digital remote control system provides
dependable, studio -like remote control to ENG/EFP cameras in the
field at a fraction of the cost of other systems!

It is the most affordable and reliable remote control
system available on the
market today. Easily
interfacing with a full
range of professional
ENG/EFP video cameras
currently in use, such as:
Ikegami HL77 and
HI.,79A, RCA TK-76B,
NEC MNC-71 cameras,
and many more.

Outstanding Features:
O System consists of mini -CCU, analog -to -digital encoder, and digital-

to -analog decoder.
O Permits control of all functions normally required in OB van,

including genlock.
O Digital encoder (19" rack -mounted) designed to accommodate two

mini-CCU's to control two cameras (each equipped with its
own decoder).

O Lightweight, camera -mounted decoder features intercom capability.
O Digitally encoded control data relayed to camera -mounted decoder

through a simple, lightweight and reliable coaxial cable.
El Eliminates the need for expensive, bulkier, multi-core or triax camera

cable, and reduces to a minimum the risks normally associated with
the use of such camera cables.

O Low-cost coaxial cable allows complete remote control and camera
set-up functions from greater distances with greater safety and
utmost reliability.

O System is ideal for all extended shooting situations such as sports
events, live concerts, political rallies, etc.

For full details, call toll -free: 800-421-7486.

cinemaE
Technology InTheServoceOf Creativity

2037 Granville Avenue, Los Angeles, California 90025
Telephone: (213) 478-0711  (213) 477-1971  Telex: 69-1339

RCA TK-76B shown with decoder
neatly "sandwiched" between camera
body and door.

Ikegami HL -77 shown with side -
mounted decoder.
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Transmission Technology: An Overview
By Bill Rhodes, editorial director

As this issue of BE goes to press,
we and the entire industry are
working feverishly on final details
for attending NAB-'80/Las Vegas.
We know in advance of develop-
ments scheduled for NAB in areas
of transmission which cannot be
covered until after this exciting
convention. There will be new
equipment and there will be deci-
sions and proposals which may have
far-reaching impact on broadcast
transmissions. Consequently, much
of what is new, dramatic and
exciting for those concerned with
the broadcast signal and its trans-
mission will have to wait until the
June issue of BE-and even beyond,
depending on what decisions are
rendered at NAB.

Thus, this special -emphasis issue
on transmission technology should
be viewed as a small segment of the

total picture, with the broader
aspects of transmission technology
being covered, as the year pro-
gresses, in follow-on articles de-
voted to radio and TV broadcasting.

Transmission technology, as a
whole, can be subdivided into
Developing (predominantly by innov-
ative equipment manufacturers and
allied electronic component break-
throughs); Applying (by stations and
networks engineers); Managing (by
station and network managers); and
the Influencing (by Agencies and
Organizations such as the FCC,
SMPTE, NAB, NRBA, WARC, etc.).
Each of these divisions warrant
book -length coverage, which is
clearly beyond the scope of these
pages. However, these areas will be
covered in future issues as signifi-
cant developments occur, with ma-

jor emphasis in December being
given to the future of broadcast
technologies.

Transmission technologies covered
in this issue include articles on (1) a
new FM transmitter design which
will be exhibited at NAB for the
first time; (2) care of power tubes
for maximum service; (3) an FM
transmitter roundup, with updating
to follow in the June issue after new
NAB entries are uncovered; and (4)
Region 2 developments and trends.
In addition, the article on the NPR
Conference touches on the satellite
technology that markedly affects
broadcasting and that involves
many transmission factors to be
explored in later issues.

While you're reading the following
contributions, keep in mind that
future issues of BE will report fully
on new transmission technologies
when they break. El
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Tektronix 1900
Digital Generator.

ktronix 1900
DIGITAL GENERATOR

CAUTION

11.11 An CORM

0,11V19.114111.11
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" FULL FIELD SIGNAL --
MIONNOST PM MN

V/111.

MIADOW COMA( RGIMPE

nvoto TEST SET

VITS.,,ISST:1(111 ton to

SIG.( 1.1106,11.1111111,11
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Introducing
the first all -digital generator.

Ps These New
Testing Capabilities.

With the new SMPTE
Color Bars test signal, just
three quick monitor adjust-
ments take the aggravation
out of matching color moni-
tors.The 1900's SIN X/X 
signal provides an extremely
flat, 4.5 MHz spectrum for
fast and simple checking of
the system frequency re-
sponse and the multipulse

signal capability greatly sim-
plifies the testing of group
delay characteristics.

With every 1900 Digital
Signal Generator you not
only get the standard FCC or
NTC7 test signals, you also
get the unexcelled accuracy
and stability of all digital
circuitry.

Changing industry stan-
dards will not obsolete your
1900 Digital Generator, be-
cause each test signal data is

programmed in replaceable
PROMS.

For details on the first, all
Digital Generator, call toll
free: 1-800-547-1512.
Or write:
II.SA.Tektonix, Inc., P.O. Box 1700. Beaverton, OR
17075 Africa, Europe, Middle East Tektionix
Inc., European Marketing Center, Postbox 827, 1180
AV Amstelveen,The Netherlands Asia, Australia,
Canada, Central & South America, Japan
Tektronix, Inc., America's/Pacific, Ito. Box 1700,
:'Icaverton. OR 97075

TektronDc°
Copyright ©1980. Tektronix, Inc All rights reserved. Circle (17) on Reply Card COMMITTED TO EXCELLENCE



Design Considerations in a New Single Tube
30kw FM Transmitter Utilizing a Folded Half Wave Cavity*
By James A. Aurand, manager FM transmitter design, and Bill Harness, FM transmitter design
section, Broadcast Electronics, Inc., Quincy, IL

A new approach to high -power
cavity design employs a half -wave
length folded coaxial transmission
line* as the anode tuning device.
The resulting high gain amplifier
has inherent second harmonic sup -
'This detailed design article describes the
engineering decisions behind one new transmitter
scheduled for introduction at NAB-'80/Las Vegas.
It is included here for information purposes and
does not imply an endorsement by Broadcast
Engineering for its design or performance.
'Patent Pending

pression and efficiently produces
more than 30kW of outpul power
from a solid-state driver. The elimi-
nation of all sliding contacts and
high voltage blocking capacitors, in
this 30kW cavity, should result in
higher reliability, higher efficiency
and lower maintenance.

The transmitter incorporates a
microprocessor -based control sys-
tem and a new synthesized 30W
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FIGURE 1. Block Diagram FM -30 30kW FM Transmitter
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exciter with extremely low IM
distortion.

Design considerations
In defining the performance re-

quirements for a new high-powered
FM transmitter, a key objective was
that there should be no constraint
from prior approaches.

To meet FM broadcasters' contin-
uing desires for a lower antenna
gain and higher transmitter power,
the design objectives were: (a) only
one tube should be used to provide
the highest transmitter power possi-
ble; (b) the power amplifier should
have the highest possible reliability,
ie, a long MTBF consistent with the
economics of commercial broadcast
equipment; (c) a redundant driver
should be employed so that failure
of one or two devices would not
take the transmitter off the air; (d)
the exciter should have high signal-
to-noise (S/N) ratio, high linearity
and wide bandwidth for optimum
stereo/SCA performance; and (e)
the transmitter should have some
intelligence so that it can respond to
abnormal conditions without dam-
age. It should also perform diagnos-
tic checks to alert the operator
should some condition require spe-
cial attention.

Transmitter performance is deter-
mined by many parameters. Overall
transmitter efficiency, simplicity of
mechanical construction, the state-
of-the-art, and even the number of
equipment components involved
must be prime considerations. A
new 30kW FM broadcast transmit-
ter employing these factors as the
design base is reported here by
Broadcast Electronics, and Figure 1
illustrates its major sections.

Power amplifier
One major innovation with respect

to the transmitter design is the
power amplifier stage. All design
parameters relating to the power
amplifier proved to be essentially
the same as the parameters used to
determine the design of most half -
wave power amplifiers.

For simplification, cost reduction,
compact size, and PA stage efficien-
cy, a folded half -wave cavity was
chosen as the RF tank circuit. This
design, as shown in Figure 2,
eliminates the conventional blocking
capacitor and the sliding contacts
used in the full half -wave and the

22 Broadcast Engineering May 1980
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quarter -wave cavity designs (also
shown in Figure 2). Without the
presence of sliding contacts, fric-
tional drag on the lower portion of
the plate tuning line is minimized;
thus, no mechanical support other
than the anode wipers are required
to support the structure. Power tube
removal and installation is very
simple.

Anode voltage is applied to the
lower portion of the plate line at the
RF voltage null point. This RF
voltage null point has proved to be
reasonably consistent through the
entire commercial FM broadcast
band. The output loop that couples
energy to the transmission line is
electrically grounded to the cavity

r--
-.....

PA TRB, I

IS °UMW

FIGURE 3.

FUNONMENTAL

FREQUENCY
VOLTAGE

SICONO,,

FREQUENCY
YOLTANE

./

Power amplifier section, folded half -
wave cavity of the model FM -30 one
tube 30kW FM transmitter.

Microprocessor control assembly and
FX-30 exciter; both slide out for
accessibility service.

wall. Output loading is mechanically
controlled by changing the position
of the loop in the field generated at
the null point of the line structure.
Multiple phosphor bronze leaves on
the loading control allow mechanical
movement without sliding contacts.

The second harmonic generated
at this same point exhibits a high
source impedance and high voltage,
allowing suppression with a simple
LC arrangement. This method pro-
vides about -50dB of suppression
and tends to eliminate generation of
the second harmonic with less
power loss at the fundamental
frequency resulting in enhanced PA
efficiency.

Power tube
Exhaustive tests indicated that the

Eimac 8990/4CX20000A tetrode
could be operated at more than
30kW RF power output at 108MHz
with all tube operational parameters
well within the Eimac published
ratings. To take advantage of the
true power gain capability of the
8990/4CX20000A, the system engi-
neers designed a unique grid input

5

Front view, with doors open model
FM -30, one tube 30kW FM transmitter
Upper left: power amplifier, folded
half -wave cavity; Upper right: (panel
door removed) microprocessor control
assembly; Center right: model FX-30;
Lower right: Solid-state IPA section
(cover removed).

Front view model FM -30 one tube
30kW FM transmitter.

circuit to optimize the impedance
transformation between the solid-
state driver stage and the power
tube grid.

Solid-state IPA
The solid-state intermediate pow-

er amplifier (IPA) is composed of
four modules and one identical
pre -driver module. The IPA modules
(see Figure 5) are operated in a
conventional quadrature hybrid
combiner/splitter arrangement, a
design chosen for proven overall
simplicity and ease of heat sinking
unbalanced load resistors at the
reject ports.

Each module uses a CTC BM -100-
28 RF power transistor which is
operated at one-half of the device's
power output capability. Junction
temperature is about one-half of
normal rating. The collector vol-
tages and currents are also well
below the manufacturer's ratings.
Each module has two BM -100-28
transistors operated in parallel. The
design is such that even with the
loss of one module only a 150/0 loss
of transmitter power will occur.
Should two modules fail, transmitter
power will be reduced by 30 to
350/0.

The supply voltage (28V, at 10A,
for the driver modules) is short-cir-
cuit proof, has a safe -area protec-
tion circuit, and has an inhibit
circuit.

Plate tuning approximately 2MHz
in bandwidth is provided by me-
chanically expanding or contracting
the physical length of the bellows on
the end of the grounded portion of
the plate line. The bellows are
constructed of beryllium copper,
providing high conductivity and long
flex life. Coarse frequency adjust-
ment is accomplished by presetting
the depth of the top section of plate
line into the tank cavity, and 10 step
adjustments cover the entire com-
mercial FM broadcast band.

A unique approach to second
harmonic attenuation is used in this
design to eliminate generation of the
second harmonic in the power
amplifier tank circuit. In conven-
tional designs, a trap is usually
employed in the transmission line to
attenuate the second harmonic. The
second harmonic suppression meth-
od used in the FM -30 is located
within the cavity at the RF voltage
null point of the fundamental fre-
quency (see Figures 3, 4).

Microprocessor control
All control and status require-

ments for the FM -30 transmitter are
implemented by a microprocessor
controller (see Figure 6). The micro-
processor scans monitoring and
control inputs to the control system
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and provides 127 different status
indications. On the basis of these
inputs, decisions are made to actu-
ate/deactuate the various control
relays, and the operator is informed
of the transmitter status.

Because the transmitter monitor-
ing points are so numerous, much
information and aid is given to the
operator when a fault occurs to
assure a quicker analysis and
return to the air.

A 1 -bit industrial controller micro-
processor is the control brain that
monitors the transmitter parameters
and controls and determines what
control actions are necessary. In
addition, it displays its findings in a
coded form on the front of the
transmitter using a 2 -digit LED
display. An erasable read-only
memory is programmed at the
factory with the control firmware
for the microprocessor to give its
operating characteristics. While the
operator need not be a computer
programmer to operate the trans-
mitter, he has the advantage of an
operating processor to aid in trou-
bleshooting faults and day-to-day
operation of the transmitter.

Operating parameters of the
transmitter are sampled and stored
in the dedicated non-volatile read/
write memory, so that they can be

analyzed and displayed to the
operator, even after a transmitter
shut -down or a power failure. The
microprocessor control also offers a
remote indication of limits and
faults through transmission of a
parallel 8 -bit BCD code to a remote
device and allows the flexibility to
add, delete, or change operational
features through modifications to
the program software.

Exciter
In an FM transmitter, the exciter

originates the transmitted signal
and determines most of the signal's
technical characteristics. These in-
clude: S/N ratio, distortion, ampli-
tude response, phase response, and
frequency stability. Thus, a new
high performance exciter to compli-
ment the transmitter performance
was developed in a parallel design
program.

This new exciter, the FX-30,
incorporates a highly linear modula-
tor, operating in conjunction with a
bi-stable phase locked loop to
achieve accurate reproduction of
the composite baseband signal with
maximum signal S/N ratio. In de-
signing the FX-30 exciter, the theo-
retical as well as practical design
parameters that result in modula-
tion non -linearity were considered,

along with the effects of the resul-
tant intermodulation distortion to
the composite signal. The circuitry
allows synthesis of more than 2000
channels with stability of 3PPM.)

Broadband RF amplifier circuits
utilizing micro strip elements elimi-
nate tuning adjustments throughout
the 86MHz to 109MHz operating
frequency range of the exciter. The
broadband amplifier used in this
exciter amplifies the output of the
modulated oscillator from a power
level of 10mW up to an output level
of 30W.

Summary
Design characteristics of the

Model FM -30 transmitter include the
folded half -wave cavity, the broad-
band synthesized exciter with low
IM distortion, the microprocessor -
based control system, and the 30kW
power output from one tube.

Designated as the Model FM -30
(see Figure 7), this 1 -tube 30kW
transmitter, as the high -power unit
in a full line of 1 -tube FM transmit-
ters, uses the FX-30 Exciter which is
adjustable in output power from a
few watts to 30W. This adjustable
power feature makes the FX-30
Exciter adaptable to a full range of
1 -tube transmitters from 1.5kW to
30kW.

THE 6112 IS SO ADVANCED
IT SURPASSES ALL SWITCHERS IN ITS CLASS AND BEYOND

Two fully independent
special effects generators
each with double re-entry;
downstream keyer.

Plug-in option:
Encoded Chroma
Keyer $950.00

Price $6995.00

MIX/
EFFECTS A

FAIL,
EFFECTS B

PROGRAM

PREVIEW

The production flexibility afforded by two fully in-
dependent mix -effects systems, each with its own
keyer, has to be seen to be appreciated. The 6112
makes maximum use of its buses and controls. For
instance, the preview bus is not tied up just to get an
ME system into the program line. Ask your dealer
for a demonstration.

TOGGLE AUTO

e e. C
DOWNSTREAM KEYER

The circuitry is rock stable - and we mean exactly
that. Dual back porch clamps, patterns that snap
into position, inherent timing accuracy with no lag
or bounce, standardized interchangeable plug-in
boards with gold fingered card edge connectors, all
contribute to a sense of quality.

For further information on the 6112 or our other switcher products call or write for information.

C ROSSPO INT LATCH CORPORATION 316 Broad St., Summit, N.J. 07901 Tel (201)273-1090

Circle (20) on Reply Card
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TIME
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175 Marine Street
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Progressive Concepts in Television Technology

Circle (21) on Reply Card

0

Leitch Video Limited
705 Progress Avenue

Scarborough, Ontario - M1H 2X1
Tel [416] 438-E060 Telex: 065-25420



FM Transmitter Roundup
By Donald L. Markley, consulting engineer and BE facilities edito and Bill

The following tables list the high -
rower transmitters currently avail-
Eble for use in the FM broadcast
1 and in the US. All of these units

re either type accepted or have the
application for acceptance pending
with the FCC.

In this report, FM transmit-ers
have been separated into three
groups: those of 1000W transmitter
power output or less; frcm over
1000W through 5.0kW., and over
5.0kW. (The transmitters for Class D
operations of 10W output have not

5kW and above FM Transmitters

Rhodes, editorial director

been included. Essentially all of the
manufacturers listed have a 10W
unit available that basically consists
of their exciter with necessary
filtering and metering to comply
with the Commission's regulations.)

Manufac- Model
turer Number

Power
(kW)

Fre-
quency

Re-
sponse

(dB)

Harmon-
is Dist.

(%)

IM
Dist.
(%)

Separa-
tion
(dB)

Cross-
talk
(dB)

FM
Noise
(dB)

AM
Noise
(dB)

No. of
Tubes

Power
Usedt
(kW,
max)

Inquiry
Number*

Bayly/AEG S3152 10 ±0.2
(40Hz-
43k Hz)

<0.4 >40 >40 >64 >50 1 16 250

Broadcast
Electronics FM -30 15-30 .±0.5 <0.08 <0.08 72 >50 1 50 251

CCA FM -12,000E
Electronics

7-13 .L1.0 <0.5 <0.5 >35 >40 >60 >50 2 18 252

FM -20,000E -22 ±0.5 1.0 >40 50 2 30

FM-
25,000D/E 27.5 50 2 47.5

FM -27,500E 12.5-30 _+1.0 <0.5 0.5 >35 >50 2 43.5

ST -25 25 1

FM-5500EP 25-60 <0.5 4 87

CSI FM -12000E
Electronics

-13 +1.0
(30Hz-
15kHz)

>0.5 >40 46 >68 >55 2 18.5 253

T -20-F -22 30.5

T -25-F -27.5 3 36

Harris FM -10K 10 _+_0.5 <0.4 0.4 >40 45 >65 >50 2 17 254

FM -20K 10-20
19 3 30

FM -25K 10-25 1 40

McMartin BF -10M
Industries

5.5-15 _+_0.75 <0.3 0.2 >40 >40 >68 55 3 27 255

BF -25M 10-27.5 3 38

BF -55M 30-55 6 98

NEC FBN-7150E 10 _±_0.3

(30Hz-
53kHz)

0.5 0.4 >39 40 63 53 1 22 256

FBN-7200F 20 1 35

30 Broadcast Engineering May 1980 5kW and above FM Transmitters Continued on page 38



You already own the
most important part ofa

Convergence
tape editing system.

You!
In video tape editing, there's no substitute

for your talent. And there's no better way to com-
plement it than with a Convergence Superstick
Editing System.

Add your skills to our system, and watch your
ideas take shape on tape easily and accurately. Try
our ECS-103 for example, a versatile approach to
both single and multi -source editing. Use it for
everything from simple cuts to stunning special

effects. Put it to work with different formats. Edit
on-line or off-line with 3,4" cassettes and 1" Type C
reels. Experience a new dimension in efficiency.
And get your concepts implemented on time and
within budget.

The ECS-103C tops our line of people -pleasing,
computer based editors. Just add your talent, and
you've got a complete system. For details, use the
reader service card or contact:
Convergence Corporation, 1641 McGaw
Irvine, CA 92714; phone (714) 549-3146

Editing means Convergence

gCONVERGENCE
ACCIPOWCPOZAII T PI

Circle (73) on Reply Card
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FM transmitters

Tables of performance characteris-
tics of 1kW or less FM transmitters
will be concluded in the June issue.

It should be noted that the listing
includes only some of the paramet-
ters that can be measured. While
these should give a reasonable idea
of the capabilities of the individual
units, caution is recommended in
making final judgments based on
this listing. The parameter values
are taken from manufacturer's pub-
lished data. With all due respect to
the excellent companies included in

this listing, occasionally literature
may claim a level of performance
which would not typically be found
in production models of the equip-
ment.

The parameters selected speak
fairly well for themselves. However,
the following explanations might be
helpful.

Power: This states the ranges of
powers for which the unit is type
accepted, if available. If the value
is preceeded by a dash, the value is
the maximum for which type accep-

VACUUM
CAPACITORS
BY COMET

Comet Vacuum Capacitors
measure up to the highest standards,
are completely interchangeable and
have been the choice of electronics
professionals in 50 countries through-
out the world for over a decade.

Comet Vacuum Capacitors are
readily available for shipment any-
where in the United States. We main-
tain a large inventory of the more
popular sizes of fixed and variable
vacuum capacitors and for your special requirements, our unique componen
construction allows us to assemble and ship your special order more quickly
than you would normally expect.

Every Comet carries the label "Made in Switzerland". We're proud of the
precision and craftsmanship that represents; That's why we guarantee our
products for a full year. That's why we manufacture our capacitors exclusively
of copper and ceramic. That's why you can feel secure when you select Comet
Vacuum Capacitors. Next time you need a dependable, precision -built vacuum
capacitor...and you need it fast...ASK FOR COMET.

Comet also manufactures one of Europe's
most widely used high voltage test units. It
operates in continuous or pulsed modes and
can be used to test vacuum capacitors or
various other electronic components. This
testing unit is powerful, portable, accurate
and safe.

Manufactured by Comet -Berne
For additional information contact:
Inmark Corporation
38 Brushwood Road
Stamford, Ct. 06903
Tel. 203-322-5272
Circle (24) on Reply Card

ta-ttaramatgi-

RCA. The BTF-10E is a 10kW FM
broadcast transmitter designed for the
87.5-to-108MHz band, is specifically
engineered to meet demanding re-
quirements of stereo and multiplex
service transmission, employs a new
all -solid-state synthesized "direct -FM"
exciter, is expandable to 20kW with
dual units, and is ready for remote
control.

Sintronic. This new S1 -F-25 transmit-
ter is designed for 27.5kW and long-
term, reliable performance in the
87.5-108MHz FM broadcast band.
Housed in a dual -section cabinet, the
left section contains the driver and the
right section houses a complete RF
power amplifier with its own power
supply.
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Introducing the Panasonic 9000 G-2 Series.
Our competitor's 3/4" editing system sells for less.
But it could end up costing you more.

More in terms of the
accuracy of the edit and the
time it takes to make the
edit.And time is money. That's
why it pays to buy the only
system with microprocessor
technology. The G-2 Series,
a true second generation
3/4" editing system.

The new Panasonic
9000 G-2 Series: NV -A960
controller, NV -9600 editing
deck and NV -9240 source
deck. Compare it with any
system in its class-under
$20,000. And see how much
you get for your money.



At $14,445; Panasonic raises 3/4"
editing accuracy to a new high.
And brings editing time to a new low.
If you were to perform the
same edit on both the
Panasonic 9000 G-2 Series
and our competitor's
system, you'd get a faster,
more accurate edit with
us. That's because our
system is the only one with
microprocessors. In all
three components. They
give you the most accurate
control, the most precise
timing of machine func-
tions, now available. And
that results in faster, more
accurate edits for you.

Accuracy comes natural

to the G-2 Series. Take the
NV -A960 controller with
its address time indicators,
which double as lap time
indicators to measure the
length of your inserts. The
indicators are accurate to
the frame, to 1/30th of a
second. That's more
accurate than our major
competitor. And that can
help make you more accu-
rate. Also, both the NV -9600
editing deck and the
NV -9240 source deck have
electronic tape counters
that read out in minutes

and seconds, even in fast
forward and rewind. And
that's far more accurate
than the competitor's me-
chanical tape counters.

You can also get a faster
edit than with any other 3/4"
editing system in its class.
Thanks to microprocessor
technology. And many new
and exclusive editing fea-
tures. Like the NV-A960's
ten microprocessor -based,
dial -operated, lockable
tape search speeds, plus
pause. All with picture. So
you can find what you're

looking for faster. Also the
controller lets you edit faster
with automated in/out
insert and assembly editing,
preview, review, fast
return -to -in -point and fast
go -to -out -point. A valuable
combination of features
that nobody else in its
class has, to help you save
valuable time.

Just when you're trying
hardest to save time, that's
when you're most likely to
make a mistake. And that's
where our automatic
instruction error diagnos-



tics comes in, another
Panasonic exclusive made
possible by microproc-
essor technology. It helps
you find your errors fast by
displaying a code that
shows what you did wrong.
Error diagnostics can also
keep you from compound-
ing your mistakes, to help
bring edit time to a new low.

No matter how fast or
accurate your edit is, it's all
wasted if you don't get a
great picture. To help you
get it, only the G-2 Series
gives you the precision of

full direct drive, including
the video head cylinder
and capstan motors. Plus
the strength, stability -of -
alignment and long-term
durability of our aluminum
die-cast chassis. Plus
crystal -oriented HPF-heads.
Plus a lot of other high-
performance "pluses" that
add up to picture quality
that's second to none.

But what good is a great
picture and a great edit if
your dub looks like a dub?
Panasonic has three new
features to make sure that it

Shown left to right NV -A960 Con!roller, NV -9240 Recorder and NV -9600 Editing Recorder

doesn't: Our exclusive re-
located video head switch-
ing-now entirely within the
vertical blanking area ,so
it never shows up in the
picture. Our exclusive head
amp frequency adjustment,
so you can compensate
for tapes recorded on other
3/4" decks. Plus separated
luminance and chroma
signals with direct transfer
of chroma and a simplified
circuit path for luminance.

All this, and extraordinary
versatility, too. Both decks
can detect time code on

audio channel 1. And the
entire G-2 Series will not
only interface with any other
3/4" Panasonic editing
equipment, but with our
solenoid -operated VHS'
decks as well. So you can
edit 1/2" tapes, too. What's
more, it's the only system
with built-in voltage
selectors to give you a fast,
accurate edit, anywhere.

The new microprocessor -
based Panasonic 9000
G-2 Series. Compared to
anything in its class, it's in
a class by itself.

*Panasonic recommended price, but
actual price will be set by dealers



Don't buy any 3/4"editing
system until you compare.

Panasonic Competitor Competitor
9000 System No.1: System No.2 :

G-2 Series

System features:

1. Microprocessor -based system.

2. Automatic IN/OUT insert editing.

3. Automatic IN/OUT assembly editing.

4. Automatic STAND-BY (with picture) at out point.

5. Edit accuracy ± 2 frames.

6. 4.5 second pre -roll time.

7. Multiple AC voltage applications
(100V/120V/220V/240V), at 60 or 50 Hz.

n

Controller features:

8. Dial search control with lockable speeds.

9. 10 tape search speeds (5X, 2X, lx, 1/5X, 1/20X -
forward and reverse) plus PAUSE, all with picture.

10. Automatic instruction error diagnostics.

11. Address time indicator for hr./min./sec./frames.

12. Lap time indicator.

13. PREVIEW function.

14. RETURN to in point function.

15. REVIEW function.

16. GO TO out point function.

17. Independent reset of entry and exit points.

Deck features:

18. Full direct drive, including video head cylinder
and capstan motors.

19. Annealed aluminum die-cast chassis.

20. Frame servo and horizontal phase adjustment.

21. Servo lock and frame lock indicators.

22. Relocated head switching to vertical blanking interval.

23. Electronic tape counter.
24. Separated chroma (688 kHz) and luminance for dubbing.

25. Head amp frequency adjustment.

26. Chroma level adjustment.
27. Time code capability (audio channel 1).

Printed in U.S.A.

For more information, write: Panasonic Company, Video
Systems Division, One Panasonic Way, Secaucus, N.J. 07094.
In Canada, Panasonic Video Systems Department,
Mississauga, Ontario.

Panasonic®
VIDEO SYSTEMS DIVISION



Rockwell International. The Rockwell -
Collins 331G -2C FM transmitter, con-
tained in a 3 -bay cabinet, features
automatic power output control, auto-
matic filament voltage regulation,
automatic overload recycling, and
overload fault indicators. It is just one
of a line of fourth -generation FM
transmitters that claim low distor-
tion, high stereo separation, and ex-
ceptional frequency stability...all
backed up by readily -available field
engineering services.

-11

Harris. The FM -100K is availabe in
two configurations: (1) the standard,
complete transmitter (above) incorpo-
rating the solid state 100W broadband
amplifier and high-performance MS -15
exciter and (2) the stand-alone 10CW
amplifier which can be driven by
virtually any 10W exciter.

Broadcast Electronics. This FM -30
1 -tube 30kW FM transmitter was
previewed at NAB -'80 in Las Vegas
and is described in a separate article
in this issue.

MN. M. MON
McMartin Industries.
The BF -55M trans-
mitter consists of a
single exciter (center
rack) driving two
identical 27.5kW RF
transmitter assem-
blies (the BF -25M
racks on each side
of center) which are
combined to provide
a single RF output
power of 55kW.

You'll get a
charge out ofour

3 -PACK deal.
Buy three Alexander
BP20A-11 nickel -
cadmium replacement
batteries.

Get our battery
charger free.

We know you'll find our replacement batteries superior to lead -acid type
batteries. But - if you use your old charger (developed for lead -acid) to
recharge nickel-cadmiums - you just won't get the performance you need
in ENG/EFP. So here's our offer: Buy three BP2CA-11 replacement batter-
ies and get our 20-11 Charger free!

The batteries have a one -hour running time, fully charged, and we
unconditionally guarantee them a full six months. And our new charger will
bring three BP20A-11's back to full power, simultaneously, in ten hours or
less.

How Can You Lose?
Three great batteries and a charger, for the price of the batteries alone!

ALFJCWIDER
Alexander Manufacturing Co.
Box 1645 - 1511 So. Garfield PI
Mason (,ilv. Iowa 50401
Phone 15151 423-8955

Circle (251 on Reply Card

Circle 126) on Reply Card
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5kW and above FM Transmitters Continued from page 30

Manufac- Model
turer Number

Power
(kW)

Fre-
quency

Re-
sporse

(dB)

Harmon-
is Dist.

(%)

IM
Dist.
(%)

Separa-
tion
(dB)

Cross-
talk
(dB)

FM
Noise
(dB)

AM
Noise
(dB)

No. of
Tubes

Power
Used'
(kW,
max)

Inquiry
Number*

RCA BTF-3/3ES1 1-6 _+_1.0 <0.3 50 68 50 4 12 257

BTF-5/5ES1 5-10 20

BTF-5/5ES2 1-10 18

BTF-10ES1 5-10 65 2 19

BTF-
10/10ES1 10-20 68 4 38

BTF-20ES1 10-21 65 3 36

BTF-40ES1 40 6 72

Rockwell 831F-2 10 <0.3 <0.5 35 65 55 2 21 258

831G-2 20 3 35

831G -2B 22.5 3 39

831H-2 40 6 70

Sintronic S1 -F-15 15 <0,5 <0.2 65 50 4 259

S1 -F-25 27.5

Wilkinson FM -7500E
Electronics

7.5 _t1.0 0.5 50 50 65 55 2 9.5 260

FM -1000E 10 13

FM -20,000E 20-25 40

TPower rating in some cases at nominal output rather than maximum output.
"To obtain complete FM transmitter data from each manufacturer, use the reader service card and circle the appropriate
inquiry number indicated.

1-5kW FM Transmitters

Manufac- Model
turer Number

Power
(kW)

Fre-
quency

Re-
sponse

(dB)

Harmon-
is Dist.

(%)

IM
Dist.
(%)

Separa-
tion
(dB)

Cross-
talk
(dB)

FM
Noise
(dB)

AM
Noise
(dB)

No. of
Tubes

Power
Usedit
(kW,
max)

Inquiry
Number*

Bayly/AEG S3168 3 _+_.0.2

(40Hz-
43kHz)

<0.3 - >40 > 40 >64 >50 0 5.5 261

Broadcast
Electronics FM -3.5 1.5-3.0 _±..0.5

(30Hz-
15kHz)

<0.08 <0.08 - - 72 > 50 1 6 262

CSI FM -3000E
Electronics

-3.5 +1.0
(30Hz-
15kHz)

<0.5_ - >40 46 >68 >55 2 6 263

FM -5000E -5.5 2 9

1-5kW FM Transmitters Continued on page 42
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Computer set-up and triax too
Today, broadcasters are classing computer setup and triax as necessities.

Ikegami offers you a choice of two such cameras. Both are proven in the studio
and field.
 The HK -312, with 11/4 -inch pickup tubes, is the only proven computer setup
camera today. More than 100 are in service throughout the ABC Network, at
WGBH, and at other major stations.
 The HK -357A with 1" diode gun pickup tubes offers the same high standard of
performance along with the convenience of field capability.

Both are extremely stable cameras that can be operated manually. And both
accept computer control for automatic setup for on -air readiness in 45 seconds.

Both cameras can be used with multi -core cable. With triax the cameras can be
a mile from their base station.

Of course, in colorimetry, automatics, circuitry excellence, and range of
options, both are incomparable. But seeing is believing. Experience a demonstra-
tion soon at Ikegami Electronics (USA) Inc., 37 Brook Avenue, Maywood, N.J.
07607; (201) 368-9171. West Coast: 19164 Van Ness Ave., Torrance, CA 90501 (213)
328-2814; Southwest: 330 North Belt East, Suite 228, Houston, TX 77060 (713) 445-
0100; Southeast: 552 South Lee St., Americus, GA 31709 (912) 924-0061. Ikegami

Circle (2E) on Reply Card
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FM transmitters

tance has been granted. Otherwise,
the range, over which the transmit-
ter may be used is specified in the
Rules and Regulations and/or type -
acceptance data. In this area, as in
all others, questions concerning in-
dividual pieces of equipment should
be referred to the applicable manu-
facturer.

Frequency Response: Unless
otherwise specified, refers to the re-
sponse over the range from 50Hz to
15kHz with the standard 75 micro-

second curve as reference.
Harmonic Distortion: Unless

otherwise specified, refers to the
same range of frequencies as for
the frequency response.

IM Distortion: Refers in all cases
to the SMPTE standard tones and
levels.

Separation: Minimum to be ex-
pected at any frequency between
50Hz and 15kHz.

Crosstalk: Refers to the worst
case of subcarrier into the main

Case History #437

Electronic News
Gathering is one of
the toughest
environments a
microphone will
ever encounter.
Every mike we've
seen has com-
promised the demand for low handling
noise, fine audio quality and virtual
indestructibility.

Credit the NBC Electronic Journalism
Department/Operations and En-
gineering in New York for putting the
Electro-Voice D056 shock -mounted
omni in the field. Although originally
designed as an on -camera enter-
tainment and MC's microphone, NBC
found the D056 to be the micro-
phone that provides an audio signal
commensurate with video in real -life
crisis situations. In these situations
audio often takes a back seat to video.

Electro-Voice
D056

Shock -Mounted
Omnidirectional

Microphone

resulting in a final
product that doesn't
accurately reflect
the broadcaster's
professional stan-
dards. NBC dis-
covered that the
D056 takes the

pushes, the shoves, the rubs and
finger taps in stride. And when
handling really gets rough, the DO56's
unique internal shock mount virtual y
eliminates the bell -like clang trans-
mitted by other shock -mounted mikes.

Congratulations to the NBC Electrcnic
Journalism Department in New York.
You found the solution -. the D056.

For an in-depth description of this
and other case histories, get on the
Electro-Voice "Mike Facts" mailing
list. Write on your letterhead to
Mike Facts, cio Electro-Voice,
600 Cecil Street, Buchanan, MI 49107.

ElectroVace
0 qultan company

Cetec Broadcast. Model 80-250 FM
transmitter is the first of a series of
new products featuring new industrial
design.

CCA Vectronics. The ST -25 was
designed for operational economy.
The use of a single power amplifier
tube results in savings in both tube
replacement costs and power con-
sumption.

Circle (29) on Reply Card
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Born into ENG, the HL -79A
adapts beautifully to EFP. The
accepted leader in ENG, the HL -
79A, reinforced its position as the
preeminent portable camera at the
1980 Winter Olympics. Scores of
HL-79As covered the ski slopes, the
bobsled and luge runs and the skat-
ing rinks for the ABC Network.
Their performance brilliantly etched
into the world's visual memory, is
history. But the industry already
knows about the HL-79As capability.

Today, more and more broad-
casters are learning that the HL -
79A is a superior EFP color camera.
Options such as 41/2 -inch electronic
viewfinder with return video, pro-
gram and intercom audio plus gen-
lock - among other features -

transform it into the ideal camera
for sports and special events, com-
mercials and high quality produc-
tion. Triax equipped, it ranges
nearly a mile from its base station.
Near -darkness is its frequent habi-
tat; but it has knee control for bril-
liantly lit scenes too.

Of course, you may need some
of its ENG flexibility for EFP too
-like its shoulder action shape,
11.2 pound weight, 6 -hour clip -on
battery.

The specs and automatic fea-
tures of the HL -79A are equally
outstanding. They're yours, along
with an eye-opening demonstration,
at your Ikegami distributor. Or
contact Ikegami Electronics (USA)
Inc., 37 Brook Avenue, Maywood,

N.J. 07607, (201) 368-9171. West
Coast: 19164 Van Ness Ave., Torr-
ance, CA 90501 (213) 328-2814;
Southwest: 330 North Belt East,
Suite 228, Houston, TX 77060 (713)
445-0100; Southeast: 552 So. Lee St.,
Americus, GA 31709 (912) 924-0061.

Ikegami HL -79A
Circle (30) on Reply Card
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1-5kW FM Transmitters Continued from page 38

Manufac- Model
turer Number

Power
(kW)

Fre-
quency

Re-
sponse

(dB)

Harmon-
ic Dist.

(%)

IM
Dist.
(0/0)

Separa-
tion
(dB)

Cross-
talk
(dB)

FM
Noise
(dB)

AM
Noise
(dB)

No. of
Tubes

Power
Used
(kW,
max)

Inquiry
Number*

CCA FM -2500E
Electronics

3 1 0 >40 >40 >60 >50 2 4 264

FM -2500R 0.5-3 X1.0 <0.5 -> 35 > 40 >65 >55 1 5

(Note 1)

FM -4000E 0.5-4.8 0.5 >60 >50 2 7.5

FM -5000E 0.5-5.6 2 9

CETEC 602A
Broadcast

2.5 _0.5 <0.25 <0.25 >65 >50 2 5.4 265

Group 603 -3.5 2 5.7

605B -5.5 2 8.9

Harris FM -2.5K 0.8-2.5 ±0.5 0.4 >40 45 >65 >50 2 4.8 266

FM -5K 1-5.1 2 10

McMartin BF -3.5M
Industries

2-3.5 _±_0.75 <0.3 0.2 >40 > 40 >68 55 3 6.5 267

BF -5M 3.5-5.5 3 11.25

NEC FBN-7030E
America

3 ±.0.3
(30Hz-
53kHz)

0.5 0.4 >39 40 63 53 1 7.0 268

FBN-7050E 5 0.3 1 11.0

RCA BTF-3ES1 0.5-3M < 0.3 50 68 50 2 6.0 269

BTF-5ES1 1-5 2 10.0

Rockwell 831D-2 2.5 X1.0 <0.5 <0.5 35 65 55 1 4.9 270

831E-2 5.0 2 14

Sintronic S1 -F-1 0.75-1.5 _±_0.5 <0.5 <0.2 65 55 3 3 271

S1 -F-3 2-3.5 3 7

Wilkinson FM -1500E
Electronics

1.5 ±0.5 0.5 50 50 70 60 1 3 272

FM-2000SS 2.0 0.2 66 0 3

FM -2500E 2.8 0.5 65 55 1 4.25

FM -5000E 5 .0 2 9.5

1 -Power rating in some cases at nominal output rather than maximum output.
*To obtain complete FM transmitter data from each manufacturer, use the reader service card and circle the appropriate
inquiry number indicated.

channel or the reverse at any point
between 50Hz and 15kHz.

FM Noise: Refers to the ratio of
signal-to-noise, FM modulated,
referenced to ±..75kHz modulation
swing with a modulating signal of a
400Hz tone.

AM Noise: Refers to the inci-
dental AM modulation of the signal
referenced to the same full value of
modulation with a 400Hz tone.

NOTE: Where available, the
values selected were as follows:
FM Noise: Stereo, unweighted
value AM Noise: Stereo, un-
weighted, synchronous value.

Power Consumption: Pub:ished
value for either the nominal power
or, where stated, for a specific
power output. This value should be
taken very carefully as some manu-
facturers may not include necessary
blowers in the total.

The following notes apply where
found: Note #1: Maximum VSWR =
1.3:1; Note #2; Maximum VSWR =
1.2:1. No other VSWR limitations
have been noted; either the data
are not available, or the limit is in
excess of 1.5:1.
As previously noted, this FM trans-
mitter roundup will be ccminued in
the June issue of BE and will include
the table for the power range of
lkW or less.
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The ANSWER
is ready.

For all your measurement
questions, we've delivered

the ANSWER: the 1980, an Auto-
matic Video Measurement Set
from Tektronix.

It answers your need to save
time and your preference for
digital accuracy. It answers the
industry's demands for an au-
tomatic instrument that makes
dozens of signal measurements
many times faster than con-
ventional techniques using
analog devices.
Besides less drift and greater
accuracy, the ANSWER set's
digital circuitry radically re-
duces time-consuming mainte-
nance and recalibration.
Think of the future.
We've made ANSWER pro-
grammable to meet a myriad of

future test requirements, in-
cluding remote applications.
ANSWER is designed and built
to the same high standards of
reliability you've come to expect
from the world's acknowledged
leader in television test and
measurement equipment.
To get the answer to your mea-
surement questions, call the
Tektronix Field Office nearest
you today or write for free liter-
ature. Or call toll free (800)
547-1512

10Jktromx"
COMMITTED TO EXCELLENCE

Circle (32) on Reply Card
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For the address of U.S.A. Asia, Australia, America's/ Pacific Africa, Europe European Marketing
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Tektronix, Inc. OR 97075 South America 1180 AV Amstelveen
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Introducing the Ramko
a newcart machine,but

Finally you can get your
hands on a cart system with
reel-to-reel performance.

A cart system that
eliminates phase shift error
once and for all. That sets
new standards for low wow -
and -flutter. That provides
signal-to-noise, distortion
and frequency response that
are better than anything else

in the industry.
Finally, the PhaseMaster.

PhaseMaster: the cart
machine, redefined.
The new Ramko Phase -

Master has all the features
you want, and some that
never existed before.

It's built to take the

pounding you're going to
give it, hit after hit, com-
mercial after commercial,
day after day.

The deck is a 5/8" casting
for stability, with a stainless
steel cover plate for wear
resistance. The crystal -
controlled dc servo motor
ensures greater speed
accuracy and lower heat



PhaseMaster not just
awholenewconcept
generation (15 ips, 71/2 ips,
33/4 ips motor speeds field -
selectable). The machined
head stack is rock -stable,
and we've included internal
illumination for your periodic
head inspections and clean-
ing. There are no micro -
switches to break or jam
-and never any start-up
wow-because the motor is
started by an optical sensor
as you begin to insert the
cart. And the cart hold-
down presses on the edges
for greater stability and
exacting alignment, pressing
with roller contact for
velvet smooth insertion
and withdrawal.

And no more stereo
phase shift error

Phase shift doesn't much
matter in mono, so when
you're recording stereo,
the PhaseMaster encodes a
mono L + R signal on the
upper track, L -R on the

lower track. On playback,
the left channel signals
from both tracks are com-
pared, and any phase shift
difference is corrected
automatically by a contin-
uously tracking electronic
time delay.

Simple.
And it works-no more

holes in your sound, and no
more side -to -side spec-
trum shift.

The ultimate cart system,
mono and stereo

The Ramko PhaseMaster
System, in mono and stereo,
is available as a playback

_Clirwtry_

VindriSI

out

R
out

unit or a record/playback
deck.

It also comes as a com-
plete reproduction center
which duplicates-as well as
plays and records-your
mono and stereo carts and
cassettes. This consists
of four modules: an elec-

tronic control center; two
A and B cart decks; and a
cassette deck.

To record, you switch -
select any of three inputs to
record on any or all of the
decks. When you play back,
the control center determines
whether your tape is mono or
stereo, coded or uncoded, and
automatically reproduces the
correct outputs.

To dupe, you simply load
tape (cart or cassette) and
one or two blanks, then hit
Record/Play and the control
center puts the signal where
it's supposed to be.

Call collect for the
full -featured brochure

Get the brochure. It
covers the PhaseMaster Sys-
tem's convenience and ease
of operation; the left, right
and phase meters; the 4 -digit
timer; the three cue tones;
the integral testing facilities;
and everything that you were
hoping would be in it.

Write Ramko Research,
11355 Folsom Blvd., Rancho
Cordova, CA 95670. Or if you
can't wait for the mail, con-
tact your nearest rep or call
(916) 635-3600 collect and
arrange for a 2 week free trial.

RAMKO
©Ramko Research 1980 Circle (33) on Reply Card



This test set-up illustrates use of the digital storage os-
cilloscope (center) to permit the TV engineer to make ac-
curate timing measurements. Supporting equipment being
used in the rack on the left include: Unimedia color

monitor; Tektronix 1420 NTSC Vectorscope; Tektronix
1480R Waveform monitor; Tektronix 1478 Chrominance
Level Corrector; and Grass Valley distribution amplifiers
(lower left corner).

Using a Digital Oscilloscope for Broadcast Timing Measurements
By Bruce Penney and Tom Dagostino, Tektronix, Inc., Beaverton, OR

A new digital scope, to be available soon, offers the advantages
of digital technology. The paper describes some of its features
and applications.

Obtaining accurate timing meas-
urements to meet tight industry
standards can be time consuming.
Much of the test equipment avail-
able today falls short of meeting the
exacting demands of critical meas-
urements in the TV broadcast in-
dustry.

Tektronix's new 468 Digital Stor-

age Oscilloscope has all the test and
measurement capability of a con-
ventional oscilloscope while offering
the advantages of digital storage. In
the digital storage mode, waveforms
are acquired and stored in memory,
and digitized waveforms may be
displayed on the CRT at any time
for analysis or comparison.

TV engineers have commonly used
two options in making timing meas-
urements such as sync width and
horizontal blanking. The fastest way
is simply to read the measurement
off a waveform monitor graticule.
The second way involves compari-
son against an accurate reference.
For example, the engineer could use
a delayed trigger sweep to count
subcarrier cycle increments between
the leading edge and trailing edge of
the pulse. The user needs to first set
up the main sweep to the scope, then
use a delayed trigger as a timing
reference. The result is three signals
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IN A TEST OF ONE -INCH VIDEO TAPES,
WE ACED OUT THE COMPETITION.

When we tested the top four
brands under strict lab conditions,
the overwhelming performance
leader was Scotch 479 Master
Broadcast Video Tape. In fact, we
came out on top in all ten
performance categories.

If that isn't reason enough to
make us your choice, maybe this is.
We're the only one -inch supplier
that winds your tape onto a special
cushioned flange reel to protect
against shipping and handling
damage. And we pack and ship our
tape in a flame-retardant case to
give you even more protection.

We're the people who pioneered
the development of video tape 25
years ago. And according to the pros
who know video tape best, we're
still the best video tape. Give or
take an inch.

3M
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The 468 Digital
Storage Oscilloscope

Using state-of-the-art technology
advances, the new Tektronix 468 Digit-
al Storage Oscilloscope increases
digital storage bandwidth limits, de-
tects aliased signals, and corrects en-
velope error and display jitter-all pro-
blems which have plagued earlier
digital storage efforts.

The 468 in the non -storage mode
has all the capabilities of the standard
465B 100MHz Portable Oscilloscope.
In the storage modes, the 468 con-
tinues to drive like a non -storage os-
cilloscope; its basic operation is just
like a 465B. Storage mode is selected
by simply pushing a button; wave-
forms are acquired and stored as
easily as they are viewed in the non -
storage mode.

The 468 has a 25-MS/s 8 -bit digiti-
ze( and uses a unique display inter -

ADC &
CHANNEL
SWITCH

ENVELOPE
CIRCUTRY

1 -

DIGITAL
TIME
BASE

FRONT
PANEL

I/O

OPTIONAL
GPIS

polation technique to achieve a 10MHz
useful storage bandwidth. This de-
velopment allows the 468 to perform
as a fast digital storage oscilloscope
and increases the range of signal fre-
quencies which can be stored and dis-
played.

The basic difference between con-
ventional CRT storage oscilloscopes
and digital storage oscilloscopes is
the form of storage. Storage in analog
oscilloscopes takes place in the CRT,
either on a charged mesh or directly
on a special screen phosphor. In
digital storage, the analog voltage
waveforms are converted to digital
signals that can be stored indefinitely
in a digital memory. The signal is first
digitized, the data words are stored in
memory and then converted back to
analog values for display on a CRT.

Digital storage requires digitizing
and reconstruction processes wherein
digitizing consists of sampling and

ACQUISITION
-1-4' MEMORY

INPUT
AMP

uP

DIG TIC ER

DISPLAY
RAM &
LOGIC

H. RAMP
& AMP

IC VDAC

AMP

TO CRT VERT

Z AXIS
'LOGIC A AMP

TO CRT HORZ

TO CRT AXIS

468 DIGITAL BLOCK DIAGRAM

TINE BASE

quantizing. Sampling is the process of
obtaining the value of an input signal
at discrete points in time. quantizirg
transforms that value into a binary
number by an analog -to -digital con-
verter (ADC). The digitizing rate
(sampling rate) is controlled by the

MEMC RY F EDON-
E-RUCTION

CR-

Fu-'ctional Diagram for ADC

switch on the time base. In turn, the
time base uses a precise digital clock
to time the analog -to -digital (A/D)
conversion and to store the data in
digital memory. Once stored, the data
can be read out at a fixed rate and re-
constructed for display.
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Facts from Fluke on low-cost DMM's

then set it and forget it. No more
tedious calculations or conversions.

REL: For relative references in the
dB mode or offset measurements in all
other functions. Lets you store any
input as a zero value against which all
others are automatically displayed as
the difference. Another timesaving
convenience.

HV: Just a reminder when your in-
put is over 40V, so you won't forget about
safety while in the dB or relative modes.

Of course there's much more to the

Our new 41/2 -digit bench/portable:
You've never seen anything like it.

Take a close look at the face of this
instrument. Notice anything new? If
you just realized you've never seen
words on a low-cost DMM display
before, you're on the right track.

This is the new 8050A from Fluke,
the lowest priced 41/2 -digit multimeter
available that uses microprocessor
technology.

The legends on the LCD are
clues to what makes the 8050A
unique.

dB: You're right. The 8050A
delivers direct readouts in dBm,
referenced to any of 16 impedances.
Use the "REF Z" button to scroll
through the memory and locate
the zero dBm reference you need,

8050A. True RMS measurements to
50 kHz. Conductance for measuring
resistance to 100,000 Megohms and
leakage in capacitors, pcb's, cables and
insulators. Diode test, 0.03% basic dc
accuracy and full input protection.
Plus a large family of accessories. Just
$329 U.S.

For all the facts on the versatility
and value of the new 8050A,call toll free
800-426-0361; use the coupon below;
or contact your Fluke stocking dis-
tributor, sales office or representative.

LFLU K E

IN THE U.S. AND NON-
EUEOPEAN COUNTRIES:
John Fluke Mfg. Co., Inc.
P.O. Sox 4321 MS 2B
Mountlake Terrace. WA 98043
(2061774-2481

32-0011:l

F lease send 8050A specifi

 Flease send all the facts
low-cost DMM's.
Flease have a salesman c

Name

IN EUROPE:
Fluke (Holland) B. V.
P.O. Box 505.1, 5004 EB
Tilburg, The Netherlands
(013) 673 973
Telex: 52237

cations.
on Fluke

all.

BE 5/80

Title Mail Stop

Company

Address

City Stare Zip

Telephone (

For technical data circle no. 34
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WILKINSON ELECTRONICS

AM-250SS SOLID STATE
250 WATT AM TRANSMITTER

FEATURES

Not Susceptible To Reacting Loads
Low Operating Cost - Extreme Efficiency
Drawer Construction - Extreme Accessibility
Expandable - Combine two for 500 Watts
Available at 125 Watts or Less
Power Flexible - 115 or 220 volts AC
125% Modulation Cabability
Exceeds U.S. FCC Specifications

The Wilkinson Electronics AM-250SS is an all solid
state 250 watt Am transmitter housed in an attractive
24 inch cabinet, 52 inches in height. All components are
mounted in two drawers for maximum accessibility and
ease of maintenance. Space is available in the cabinet
fora second transmitter making it possible to combine
two 250 watt units to obtain 500 watts. It is also
available at any power below 250 watts at a reduced
price.

-1Mak
ELECTRONICS, INC.

701 CHESTNUT ST. BOX 738
TRAINER, PA. 19013 TELEPHONE (215)497-5100

TWX 510-669-3188 CABLES:WILEC WILEC CHR

to track: the main trigger signal, the delayed trigger
signal, and the signal being measured. The advantage
of this approach is accuracy comparable to the
delayed trigger signal accuracy. However, it is time
consuming and requires extra equipment.

With the 468 Digital Storage Oscilloscope, timing
measurements like sync width, horizontal blanking
and ratio of sync -to -equalizer pulse are made quickly,
easily and accurately. The time cursors are positioned
on the leading and trailing edge and the difference is
read from the LED readout. Timing accuracy is

Digital VS Analog Storage

CRT and Digital Storage Comparisons

CRT STORAGE DIGITAL STORAGE

STORAGE
ABILITY

Trade off between
signal amplitude
and maximum stored
frequency

Maximum stored frequency
is independent of
amplitude

Difficulty in writing
fast/slow transitions
without blooming

No blooming

Additionally, the
envelope mode allows fast
glitch catching at any
sweep speed

BANDWIDTH Fixed, as determined
by the amplifier
response and/or
writing speed

Variable, as determined
by the digitizing rate
selected with the TIME/DIV
switch; or fixed, with the
envelope mode

PERFORMANCE
BEYOND
BANDWIDTH

Bandlimiting rolls off
amplitude; high slew
rate transitions will
not be written

Aliasing creates false
signals; narrow pulses
will not be stored

RESOLUTION Resolution is uniform:
vertically, it is
limited by spot profile;
horizontally, by trace
width

Quantized vertical
resolution; horizontal
resolution limited by
memory size and display
reconstruction type

MEASUREMENT Error characteristics
ERRORS are independent of the

input signal; rolloff
due to bandlimiting,
linearity, etc. can be
measured and used to
improve measurement
accuracy

Error characteristics are
dependent on the timing
relationship between the
input signal and sample
clock; maximum errors are
on the same order as
analog systems, but the
error characteristics do
not allow their use to
improve accuracy
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ERFORMERS

WORLD
\NIDE

See our full product line of radio and

television
broadcast transadcast 25

including the NEW ST -25---- FM

SINGLE TUBE
HIGH

POWER

TRANSMITTER.

Conservative Capable Affordable
CCA Electronics Corporation  Box 5500  Cherry Hill, New Jersey 08034
Call toll -free: 800-257-8171 In New Jersey call collect: (609) 424-1500 Telex: 845200
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Figure 1. Typical measurements with the 468 Digital
Storage Oscilloscope:

Upper left: sync width pulse measurements with the
cursor defining the interval being measured.

Above: horizontal blanking mesurements using the
peak detection capability of the Envelop Mode.

Left: a 2T pulse from the composite VIT using the

imprcved due to the measurement
being referenced to the 468 system
clock (see Figure 1, upper left).

In addition, the 468's special
envelope mode provides a conveni-
ence feature for making horizontal
blanking measurements. The whitest
and the blackest signals are stored,
the cursors are set on the interval
points, and the value is read off the
LED display (see Figure 1, upper
right).

The CRT display of the digital
storage oscilloscope is bright and
crisp, and traces won't fade or
bloom positive; low repetition rate
signals are easy to view and
analyze.

In the digital storage modes, VIT
signals which might be barely
visible on a conventional CRT are
bright and clearly visible in ambient
light (see Figure 1, lower left).

The 468 incorporates several in-
novations that address the short-

comings of earlier digital storage
oscilloscopes: display interpolat_on
improves the useful storage band-
width possible at a given sample
rate; the envelope mode detects
aliasing and also catches glitches
and other fast pulses; and jitter
correction helps make the display
useful even at low sample density.

The new 468 provides an altar-
nate approach to measurements
made in the TV broadcast facility.
Still performing all the standard
troubleshooting functions of a con-
ventional oscilloscope, the 468 offers
improved accuracy and ease of use.
Pretrigger data-unavailable in a
conventional oscilloscope-is stored
in memory along with other data;
the trigger serves only as a refer-
ence point. This pretrigger capabili-
ty provides a means for viewing
what caused the trigger and is
useful in troubleshooting digital
equipment.

High display brightness is another
feature that can increase measure-
ment efficiency. And a signal aver-
aging option, useful for removing
random noise, along with a TV sync
separator add additional measure-
ment capability. An optional Gener-
al Purpose Interface Bus (GPIB) is
also available for transmitting
waveforms to a host computer for
further processing or hard copy unit
for permanent records.

Final Note
The new 468 scope is scheduled for

release in August. A detailed perform-
ance brochure describing it, titled The
Digital Storage Oscilloscope, is avail-
able free from Tektronix. For a copy,
call: 1-800-547-1512, a toll -free number.
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HBU Invites Comparison
Compare the Recortec High Band U -format

recorder with other high band recorders. It's easy
to see our HBU specifications match or exceed
those for other broadcast quality one -inch or
two-inch recorders. As a fair test, we invite split-
screen comparison of picture quality because
you'll have trouble telling the difference! The
compact package and built-in editing capability
of our Model HBU-2860 provides a convenient
system for video production. At 25 pounds, our
portable Model HBU-4400 is the lightest high
band acquisition unit for your critical recording.

The HBU is a new format using standard
U -format cassettes with proven interchange-
ability. Because the quality persists through mul-
tiple generations, it can always be dubbed to
other formats.

Since we provide high band recording, lower
equipment cost, lower media cost, better audio
performance and cassette convenience, there

has to be a catch. The HBU-4400 portable acqui-
sition unit has a maximum recording time of 10
minutes, while the HBU-2860 editing unit has a
maximum time of 30 minutes. So, if you can
trade off recording time per tape for equal per-
formance at a fraction of the price, there's an
HBU for you from Recortec.

Want to know more about how our apple
compares with oranges and bananas? Please call
Sid McCollum, our National Sales Manager.
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1980 Public Radio Conference
Sound Thinking:
Fine Tuning the Future
By Bill Rhodes, editorial director

*March 15-20, 1980
Crown Center
Kansas City, MO

*Record attendance,
more than 800 registered

KCUR-FM pioneers in KC

KCUR-FM, located on the campus
of the University of Missouri-Kan-
sas City near KC's famous Country
Club Plaza, is a pioneer in the
growing National Public Radio net-
work. KCUR is one of the 17 uplinks
planned for NPR and was the
second to become certified. Central-
ly located, KCUR-FM serves a
cluster of 16 midwest NPR member
stations, each of which is outfitted
with its own downlink facility.

KCUR-FM began receiving pro-
grams via satellite late last year,
and began its uplink activities in
January, 1980. To date, it has made
some 40 satellite transmission rang-
ing from news features and actuali-
ties for All Things Considered and
The Morning Edition to full-length
recorded and live programs. KCUR's
first uplinked program, New Letters
on the Air, is now broadcast
regularly over 89 network stations.

To operate, KCUR-FM has trans-
formed its parking lot into a satellite
earth station. The satellite receiver/
transmitter was activated in late
November, 1979. KCUR receives
network programs via satellite and

now sends programs to more than
200 other member stations of the
NPR network.

Mark Morelli, KCUR production
manager said, "The uplink allows
local events to be heard all over the
country in stereo. We can send up
anything from a recital to a news
event."

Before its satellite hook-up, KCUR
received network programs on
broadcast land lines. According to
Sam Scott, director of broadcasting,
"The satellite interconnect between
stations has created many new
programming possibilities. Until
now, live broadcasts from the
network have not been in stereo."

First live national program

The first live national broadcast
to originate from Kansas City via
the KCUR-FM satellite uplink oc-
curred at 8:30 p.m., Sunday, March
16. A Prairie Home Companion,
produced by Minnesota Public Radio
and performed as part of kick-off
activities for the 1980 Public Radio
Conference, originated from Crown
Center Hotel, and was transmitted
to the entire public radio network.

A Prairie Home Companion en-
compassed almost every sort of
non -electric music-bluegrass, old-
time jazz, ethnic folk music, classi-
cal music, and opera. For five
years, Minnesota Public Radio has
offered its listeners this variety

KCUR-FM In Kansas City is one of 17 uplinks in the NPR network. Their
transmit/receive antenna, featured on this month's cover and shown above,
was erected on a parking lot next to the converted duplex that houses the
studios and offices. The control room (upper left) is temporarily equipped
with two Studer Revox B-67 tape decks and a Tescam Model -10 mixing
console. Les Appelt (lower left), KCUR-FM assistant production manager,
verifies program information with NPR's main originating terminal in
Washington, DC. When the verbal command to activate the uplink carrier is
given, the feed begins.

show of music and comedy broad-
cast live every Saturday night from
the stage of The World Theatre in
downtown St. Paul. The host and
principal founder of the show,
Garrison Keillor, is known also as a
regular contributor to The New
Yorker. Keillor weaves stories of the
people and events in his mythical
hometown, Lake Wobegon, into the
variety format.
The 1980 Public Radio Conference
(PRC) convened in Kansas City as
the first conference of the satellite
era for public radio. With its
high -capacity, full -fidelity satellite
system largely in place, National
Public Radio (NPR) has turned its
attention in 1980 to the technology
which made it all possible and to
the reason behind the organization's
founding: radio programming.

The scope of the 1980 PRC
covered virtually every aspect of
programming, business operations,
uplink management, and engineer-
ing for the NPR station/network.
While the proceedings will not be
published, highlights of the engi-
neering topics are being prepared
and are planned for a forthcoming
issue of BE. Historical notes con-
cerning NPR and the 1980 Public
Radio Conference include:
 The 11 -year -old NPR has now
grown into a 229 -member affiliate
chain with a budget of more than
$17M.
 NPR became a bona fide network
during the 1980 PRC by using its
satellite to deliver President Carter's
news conference live nationwide.
 The official number of uplinks in
the NPR network is 17, including/the
Main Operating Terminal in Wash-
ington, DC.
 The local NPR affiliate, KCUR-FM
(100 kW/Stereo 89.3) was one of the
early uplink sites to be certified and
played an active role in the 1980
PRC.
 National Public Radio and the
Corporation for Public Broadcasting
started planning the satellite net-
work in 1976 and by June, 1980,
every member station will have a
satellite installation. The system has
been paid for by the Corporation for
Public Broadcasting.

The satellite antenna for the
active KCUR-FM station is featured
on this month's cover, and the
station's activation is covered be-
low. The conference also featured
major addresses by Charles D.
Ferris, chairman, FCC; Harriet (Sis)
Kaplan, president, National Radio
Broadcasters Association, and Rob -
ben W. Fleming, president, Corpo-
ration for Public Broadcasting. The
Ferris and Kaplan speeches are
printed in detail on pages 60 and 70
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respectively. Because a follow-up
article will cover engineering and
technical topics of the 1980 PRC, the
balance of the coverage here will
concentrate on the KCUR-FM station
and these major addresses.

Kaplan: A new relationship

Harriet ("Sis") Kaplan, president
of the National Radio Broadcasters
Association, a membership organi-
zation representing more than 1500
commercial radio stations, also ad-
dressed the meeting. She said that
she was pleased to be in the
vanguard of forging a new relation-
ship between commercial and non-
commercial radio. "I grant you,
many broadcast companies and
individual broadcasters do not feel
as I do about the need for an
alliance. But I believe their views
are short-sighted and unrealistic."

Kaplan, who, with her husband,
owns three commercial radio sta-
tions in North Carolina and Florida,
said the problems that confront
radio are shared by commercial and
noncommercial broadcasters alike.

"All of us hear forecasts of the
communications business, and many
of them are scary," Kaplan said.
"Super stations, satellite transmis-
sion, home earth receivers, cable

Charles D. Ferris:
"Public radio-a time
for innovation."

Harriet Kaplan: "Non-
commercial and com-
mercial radio should
have a close relation-
ship."

TV, videodiscs, cassettes, and much
more. Audience fragmentation and
changing demographics are certain-
ties we'll have to meet and live
with. They are facts of life for
radio, and they will intensify during
the coming years."

Ferris: Regulation, a new approach
In a major policy address at the

1980 PRC, FCC Chairman Charles D.
Ferris recommended that the FCC
"take a fresh look at public radio

Robben
"Money

Fleming:
is the key."

and indeed at all of public broad-
casting.

Referring to a recent FCC decision
whereby PBS stations are now
allowed to use their earth satellite
receive terminals for private com-
mercial video and message traffic,
he said, "I can see no reason why
this precedent should not logically
apply to NPR stations as well.

"This decision, I believe, signals
the beginning of the end of the FCC
tradition of viewing public broad-
casting in the most narrow, moralis-

ubbelite
"Quartz" Lighting Kit

...a unique soft softlite
for motion picture and
television field production.
 Features a uniquely designed

parabolic reflector constructed of
a special fabric to provide extremely
smooth and uniform illumination.

 Highly -efficient Bubbelite luminaire utilizes
two 600-watt"quartz" lamps (with independent
on -off switches) to provide the equivalent of a
2000 -watt throw in a conventional softlite!

 120V/240V operation. Complete kit is easily set
up in less than 30 seconds.

 Compact carrying case (measures only
61/2" x 7" x 303/4").

For further information, please contact:

cinema04 products
C) ANT I (11, r,1

2037 Granville Avenue, Los Angeles, California 90025
Telephone. (213) 478-0711  (213) 477-1971  Telex. 69-1339

Bubbefite° s covered by U.S. Patent No. 3,851,164.
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The world's most
advanced held
wireless micr hone

After three years of extensive
research. Vega proudly announces
two all -new hand-held wireless
microphones designed for use by
discriminating professional per-
formers, or anyone who must have
superior sound quality without a
mic cable. These microphones are
a substantial improvement over all
previous hand-held wireless mics
offering not only top audio perfor-
mance but also a revolutionary
case antenna system. Because the
antenna is incorporated into the
microphone housing, unsightly
dangling wires and "rubber
duckies" have been eliminated.
This new design assures that the RF
output is equal to, or better than,
that which could be achieved with
an external antenna-no matter
how the microphone is held. Light
weight and a gracefully contoured
shape contribute to the mic's corn-

P.O. Box 5348  El

Portable well-balanced feel.
The Model 80 is equipped with an

Electra -Voice EV-671 mic capsule,
and the Model 81 utilizes a Shure
SM-58 capsule. Due to very low
distortion and a flat transmitter -to -
receiver frequency response of ±2
dB from 40 Hz to 15 kHz (± 1 dB 100
Hz to 12 <Hz). the sound is as clear
as you would expect from the best
of conventional hard -wired micro-
phones. Used with a Vega "Dynex"
receiver, overall system dynamic
range is better than 90 dB,
eliminating the mixer gain control
riding and distortion caused by
compresion and clipping. (The mics
are ava lable without Dynex for

Division lit Cetec Corporation
Monte. CA 91731  (213) 442-0782
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compatibility with older Vega
receive -s or those of different
manufacture.)

Both nodels use a standard 9V
alkaline battery, offering from 7 to 9
hours continuous use, and a range
of up to 1000 feet. Since operation is
in the 150 to 216 MHz VHF range,
there is no interference from CB
radios cr FM broadcast stations in
normal use. An audio gain control
on the bottom of the case lets the
user adjust the mic's sensitivity.
Optimum setup can be verified with
an adjacent LED indicator that
doub as a battery monitor. The
mics also include a Power On,Off
switch, plus a separate Audio
On Off switch so you can keep the
receiwei quiet when you want to
temporarily silence the mic.

When new techniques are devel-
oped .. they're from Vega.

 TWX: 910-587-3539



tic terms. Traditionally, the FCC has
appeared to feel a strong responsi-
bility not only to keep public
broadcasting free of on -air commer-
cials, but also to keep it incapable
of raising funds effectively by other
entrepreneurial initiatives. Our sat-
ellite earth station decision shows,
that the FCC can be pragmatic in
approaching innovative ideas to
bolster public radio and television's
financial underpinnings."

Some of the ideas he mentioned
include:
 Pay-as-you-go public television
and public radio.
 Use of public radio station sub -

carriers to deliver home information
services if current restrictions are
lifted.
 The marketing of public radio
programs in cassette form.

Ferris praised public radio's spe-
cial contribution and leadership in
its national programming activities
and its local services. In the latter,
he noted that the Congressional
requirement that public radio sta-
tions have local community advisory
boards, open board meetings and
financial records ensure localism in
a manner far more direct than the
FCC's Ascertainment Primer.

Ferris also said that the FCC is

The
Eraser-

Splice Locator
The only machine to combine pre-
cise splice locating and cartridge
erasing in a single, automatic op-
eration. Just insert the cartridge,
and press "START." The tape is
bulk erased while cartridge is run-
ning. Then, the splice is located.
2 year warranty.

IfITERIATIOIVIL TAPETR01116 CORPORFITIOn
2425 South Main Street, Bloomington, Illinois 61701

CALL TOLL -FREE
800-447-0414

Ask about our no -risk,
30 -day trial order.
Call collect from Illi-
nois, Alaska, Hawaii:
(309) 828-1381.

Marketed exclusively in
Canada by McCurdy Radio

Industries, Ltd., Toronto

START

I

STOP

ERASE

ERASE

ROTH

SPLICE

LOCATE

IEITEREIRTIOEIAL TAPETROEIICS CORPORATIO0 BUY

considering initiatives to fill the
demand for new publir radio outlets
through potential reservation of
"some or all of the expanded
AM band achieved at last year's
WARC for public radio," and
through greater flexibility achieved
by narrowing the spacing of FM
channels to 9kHz.

Ferris cautioned that in "any
fundamental re-examination of what
we-and by we I mean both the FCC
and the American public general-
ly-expect from our reserved radio
frequencies and their public licen-
sees, the bottom line test, I expect,
will be whether public radio can
diversify its funding sources while
still delivering what the advertiser -
supported commercial marketplace
cannot or will not supply."

In closing he noted that public
radio should not lose sight of its
basic mission. "I believe that you
can be enterprising without being
avaricious, and innovative without
losing sight of your original purpose.
This will be your challenge for the
next decade, and you must meet it if
you are to survive and prosper. I
am confident that, based on your
record to date, you will succeed."

Fleming: Money the Key

Robben Fleming, president of the
Corporation for Public Broadcasting,
told public radio broadcasters at
the 1980 PRC that although "all the
mood is upbeat for radio," federal
funding will become increasingly
difficult to obtain, and that public
broadcasting can no longer rely on
the government for the major por-
tion of its financing.

Speaking before the assembled
broadcasters at the 10th Annual
Public Radio Conference, Fleming
stated, "We must find increased
alternative ways to bring money into
public broadcasting," noting that
inflation will overtake the projected
increases in federal appropriations
for public broadcasting for the next
three years.

Fleming countered the rumor that
President Carter's plan to balance
next year's budget might cut into
the CPB appropriation. He said he
had just learned from the Office of
Management and Budget that the
public broadcasting appropriation is
not among the scheduled cuts.

Fleming also enumerated some of
the issues expected to be considered
by Congress this fall at its approp-
riations hearings for the 1983 bud-
get. Among them are a .reexamina-
tion of the necessity for the Corpo-
ration for Public Broadcasting, and
improved methods for dividing fund-
ing between public radio and televi-
sion. 0
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New Products
From

UTAH
SCIENTIFIC

If you missed them in Las Vegas, just
call or write and we'll send literature
or a sales quotation on any of these
newly introduced products:

 LARGE MATRIX SWITCHING
SYSTEMS to 150 x 150 standard.

 ALPHANUMERIC CONTROL
PANELS-encoded to provide
1600 name/number combin-
ations -lets you address and
status sources by their familiar
names.

 LEVER SWITCH, DESKTOP, AND
MULTIPLE -BUTTON CONTROL
PANELS that round out the
industry's broadest line of
control options-all single -coax
party line.

 TWO NEW MATRIX STATUS
CHARACTER GENERATORS-
one that mattes the source name
into your monitor feeds, and the
other that outputs ten full pages
of status and name/number
assignments.

Before you buy
anyone's routing switcher

ASK THE
PEOPLE WHO

OWN THEM
It's one thing to have the industry's

best routing switcher specifications
and widest variety of controls, but the
"proof of the pudding" comes with user
satisfaction-both with the product
and the company that backs it.

That's why we freely distribute 100%
(not 90% or 95%) user lists to our pro-
spective customers.

Please use the coupon below to
obtain our current users list. It includes
many of the world's most prestigious
broadcasters. It also includes many
small, low -budget operations.

Talk to our users-any of them. Find
out first hand why they bought Utah
Scientific and how they feel about us.

iiS7LJT/41-1 SCIE/777FIC,I170.aq
II Please send me your users list and

product literature on your routing switchers

tame
/Company

/Address
City State

,Zip
Please call me, t want to discuss

Iswitchers with you.

I Telephone (

% MEIVI II=Mid
L.Ze,S-"LJTRI-1 SCIETPTIFIC, /17C.

/

2276 So. 2700 W.  Salt Lake City, UT  Phone 801-973-6840
TWK # 9 10-925-4037
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ANTENNA

TOWER
Guys & Ropes

Light Weight - High Strength
(Steel's Strength at 1/5 the wt.)

Lower Installation Costs
Non Metallic Fiber

Excellent Dielectrics

Non -Conductive

Non -Reflective

No Corrosion

ARAMID KEVLAR'
Ropes, Guys, Lines & Cables

iii
ADVANCED PRODUCTS DIVISION

CORTLAND LINE COMPANY
P 0 BOX 1362  CORTLAND. NEW YORK 13045

Phone (607) 756-2851

KEVLARC Du Pont registered trademark
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Public Radio-
A Time for Innovation?:

By Charles D. Ferris, chairman,
Federal Communications Commission
An address before the
1980 Public Radio Conference

I am pleased to join you in Kansas
City to address your convention. An
invitation from good friends must
always be given high priority, and
Frank Mankiewicz and Walda Rose-
man are good friends and two of the
best professionals in Washington
today. In fact, getting a Boston
Irishman to spend St. Patrick's Day
on a plane coming and going to
Kansas City is a measure of my
regard.

But even beyond the lure of their
request, I was enthusiastic about
your invitation primarily because of
your medium, its message and its
role. Public radio is vitally im-
portant to the success of many
efforts now underway at the FCC,
efforts designed to increase radio
program diversity while reducing
government regulation.

This is a critical time for public
radio-a time when we at the FCC
must develop a greater knowledge
and understanding of your special
needs. There is much good news
about public radio, with audiences
up and public identification of NPR
growing. But the bad news is really
old news: public broadcasting in
this country-both radio and tele-
vision-is still massively under-
funded, especially compared to
Europe, Canada and Japan.

And even with the Carnegie Com-
mission's strong support for higher
federal funding levels, and an
administration sympathetic to those
funding recommendations, federal
budget -tightening is likely to con-
tinue to keep your appropriations
below the necessary levels. To make
matters worse, inflation has also hit
public radio-like it has the rest of
the nonprofit sector-much harder
than commercial radio.

Today, I want to speak about why
I think the FCC should take a fresh
look at public radio-indeed at all
of public broadcasting-in this
changing economic environment.

We have already started a new
approach to your needs. We recent-
ly reorganized our Broadcast Bu-

reau to widen the expertise in
public broadcasting beyond a small
branch. The first public broadcast-
ing group to recognize and support
our efforts was NPR. We appreciate
this. Dick Shiben and his staff are
preparing a comprehensive review
of public broadcasting issues to
avoid the ad hoc approaches of the
past. The Bureau is also trying to
expedite its processing of applica-
tions for new public radio stations
and facilities.

We know the need for this
expedited processing, since sub-
stantial opportunities for new public
radio outlets have been created by
our own recent actions and those of
Congress. Recognizing that NPR
stations reach only 650/0 of the U.S.
population, Congress in 1978 set a
priority for federal funding of new
stations, especially those that were
minority -controlled. It also gave the
National Telecommunications and
Information Administration authority
to give planning grants to groups
interested in starting new public
radio stations, to supplement those
that CPB provides.

Your successful efforts to forge a
nationwide satellite link, approved
enthusiastically by the FCC, will
also make it easier to establish new
stations. It will lower their inter-
connection costs and increase the
programming streams available to
new public radio licensees.

We have tried to make room for
some of these new stations by
moving the lOW educational stations
to the commercial FM band and by
requiring all noncommercial stations
to meet minimum operating sched-
ules.

I have suggested on several
occasions that we consider addition-
al FCC initiatives to fill the demand
for new public radio outlets. One of
these might be to reserve some or
all of the expanded AM band
achieved at last year's WARC for
public radio. There is no logical
reason why public radio should be
considered only an FM service.
Indeed, NPR already has more than
20 AM members.

NPR has also strongly supported
the FCC's position on changing the
AM band from 10kHz spacing be-
tween stations to 9kHz. We appreci-
ate this support for what is now the
US government position, and our
delegation is now in Buenos Aires
seeking its implementation at the
Region 2 ITU Conference. Public as
well as commercial radio can bene-
fit from the greater flexibility 9kHz
spacing will provide.

Reserving at least a portion of
any new spectrum for public radio
could eliminate the delay we might
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STATE OF THE ART
AMPEX 196 SERIES BROADCAST Iv uurietUTADU

This is the tape Ampex had to design
to demonstrate the fantastic capabil-
ities of our VPR Series 1" helical
videotape recorders that is revolution-
izing professional video recording.

With Series 196, color brilliance
is preserved and signal -to -noise -ratio
is unaffected even after multiple
playback passes, lengthy still framing
and heavy post -production editing.
This tape is the ultimate match for
the VPR-Series video recorders-a

Circle (43) on Reply Card

brilliant combination that is unsur-
passed in today's video recording
industry. Available in SMPTE Type
"C" or "B" formats. 34 min/66 min/
94 min.

Contact Ampex Corporation,
Magnetic Tape Division, 401 Broad-
way, Redwood City, CA 94063,
415/367-2011.

AMPEX



690PLL:
Clean, clear
FM sound.
This is the all -new, extra -stable FM
exciter from Cetec. Phase -locked
loop technology for pure, powerful
sound; IC -controlled power supplies
for solid reliability.

Model 690PLL can bring the FM
sound of tomorrow to any FM trans-
mitter-even yesterday's transmitter.
Top -of -the line specs throughout.
Very, very low noise and distortion.
Perfect compatibility with all audio

Cetec
Broadcast
Group

sources-monaural, composite
stereo generators, SCA generators.
690PLL brings out the best in any
audio processing system.

Full engineering and performance
data are available right now, and so is
this great new FM broadcast compo-
nent. Write or telephone Andy
McClure today at
(805) 684-7686.

Fred Sears BSEE, Cetec RF design engineer.

Cetec Corporation
1110 Mark Avenue, Carpinteria, Ca 93013
(805) 684-7686.

experience in comparative hearings
among commercial applicants. It
could also help us meet Congress'
desire to expand public radio ser-
vice to all Americans, as expressed
in the 1978 Public Telecommunica-
tions Act.

Before we take such actions,
however, we should ask why we at
the FCC should make a special
effort for public radio? Why did
Congress place such a strong em-
phasis on increasing the share of
public broadcasting dollars to public
radio? And why did the Carnegie
Commission call strengthening pub-
lic radio a "first priority" in public
broadcasting?

First, and perhaps most impor-
tant, having public radio outlets in
every community helps reduce the
rationale for federal regulation of
certain aspects of radio service.

For example, public radio has
made its name and national reputa-
tion in large part by providing
comprehensive news and extended
coverage of public events in a depth
unmatched by commercial radio.
NPR's daily public affairs magazine,
All Things Considered, and its
coverage of the Panama Canal
Treaty debates, the National Press
Club luncheon addresses, and other
hearings and live events have set a
new standard in broadcast journal-
ism. State and local event and issue
coverage is equally active at many
public stations.

For this reason, our notice last
fall proposing deregulation of the
informational programming mini-
mums for commercial radio stressed
at length the service provided by
NPR and its member stations. We
said this was one important hedge
against the failure of the com-
mercial radio marketplace to pro-
vide as much informational service
as it does at present.

The public, through its govern-
ment, has given public radio two
types of subsidies. The FCC has set
aside reserved frequencies for pub-
lic radio and Congress has provided
funds for public radio facilities and
programming. As our radio deregu-
lation notice noted, using these
types of direct subsidy mechanisms
in the future to increase available
news and public affairs program-
ming through public radio may be
preferable to setting minimum
quantitative requirements for infor-
mational programming by commer-
cial radio licensees.

Another reason why public radio
deserves priority status  is that it
helps reduce the rationale for
federal intrusion in assuring de-
livery of specialized entertainment
formats, such as classical, folk, and
jazz music.
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 Cla Donpl IM Modem IY Model 334 Dolby labatotsnes do

There's More To Dolby FM Than Another "Black Box"

When you decide to broadcast Dolby FM. you get more than the proven
technology of the Dolby Model 334 Broadcast Unit. You also get the
personal assistance of Tim Prouty, Dolby FM Development Manager.
The engineering, service. and marketing support of Dolby Laboratories.
And the opportunity to take advantage of probably the best known
single name in consumer, professional, and cinema audio.

Dolby FM provides the Increased high frequency headroom that
makes it possible to reduce limiting without sacrificing level. That can
mean a higher quality signal 'or your sound -conscious listeners and
clients. And a higher quality signal can lead to a unique marketplace
position audibly above the competition. which can help increase your
local sales.

If the prospect of a higher quality signal makes sense to you, cal
us at (415) 392-0300 to arrange for an on -air trial at no cost. That way
you can see and hear for you -self what Dolby FM is really all about.

DOLBY LABORATORIES. 731 Sansome Street. San Francisco CA 94111. Telephone (415) 392-0300. Telex 34409.346 Clapham
Road. London SW9. Telephone 01-720 1111. Telex 919109 r) . .

DOLBY FM
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The surprising leader.

LBO-508A/507A,
20 MHz dual or single
trace -$835 or $610.

LBO -520,
30 MHz dual trace,

signal delay -$1100.
It's easy to see why LEADER oscilloscopes

are now specified more than ever. More
performance for less cost ... with immediate
deliveries from over 100 stocking'distributors
... and the industry's best two-year warranty
backed by East and West Coast factory
service depots.

For bench or field work, single and dual
trace, there are 11 different models to choose
from. All offer comprehensive triggering,
TTL Z-axis, front -panel trace alignment, and
human -engineered control layouts.

LBO -308S, 20 MHz
dual trace, battery/ac

portable -$950.

LBO -514 -3, 10 MHz
dual or single trace,
1 mV -$645 or $495.

LB0-5158,
30 MHz dual trace,

delayed sweep -$1530.
Call free (800) 645-5104 for 40 -page

catalog, evaluation units, and the name
of your local distributor.

When Quality Counts

LEADER
instrumentsCorporation

380 Oser Avenue, Hauppauge, N.Y. 11787
(516) 231-6900.

Offices in Chicago, Los Angeles, Dallas.
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HME
Introduces

New Concepts in
Wireless Microphones:
 Signal -processed audio  Exclusive techn que

for eliminating dropouts  Aerospace -
grade design and manufacturing

 Widest selection
of products available

- worldwide.

e
PROFESSIONALS
WHO TRY HME . .

BUY HME.

HM ELECTRONICS, INC.
6151 FAIRMOUNT AVE.
SAN DIEGO, CA 92120
PHONE (714) 280-6050
TELEX 697-122 HME SDG

Write or cat for our
FREE technical catalcg.

Circle (47) on Reply Card

The DC Circuit Court of Appeals
has said that the FCC should hold
hearings when stations with unique
entertainment formats are proposed
to be altered. The court is rightly
concerned about the diversity of
choice listeners have from the radio
medium. I simply disagree with the
efficiency of its remedy.

I would prefer to encourage
expansion of public radio, which
has proved it will program formats
that may not make it in the
advertiser supported marketplace,
where numbers are all that usually
count. A minority of listeners may
care intensely about these formats
and will therefore support them
with direct subscription dollars.

For example, if classical music or
rock music or any other contempo-
rary format died in some commer-
cial radio markets, I am confident
that NPR stations in those markets
would redirect their efforts to
attract this audience. That would
be an appropriate response-one
fostered by marketplace forces, not
dictated by the government. And
this process permits the FCC to
avoid the difficult, often subjective
value judgments otherwise required
when the loss of a unique format is
threatened.

I should also underline the special
contribution and leadership of pub-

local service. The
congressional requirement that each
federally funded public radio station
have a local community advisory
board and open all their board
meetings and financial records to
the public are explicit statutory
methods to insure localism. And
they are far more direct than the
FCC's Ascertainment Primer, pro-
posed for elimination in our com-
mercial radio deregulation notice.

The FCC is also interested in
assuring that minority needs are
served by the radio medium, and
public radio is addressing the needs
of minority citizens.

NPR's weekly half-hour Hispanic
affairs program is the only nation-
ally broadcast Spanish language
news program on radio. Horizons, a
weekly half-hour documentary
series, ranges across many minority
cultures. WGBH's upcoming series
on Black composers is a musical
example of this attention to our
diverse heritage. Much more will be
done, I predict, as more minority -
controlled stations are funded by
NTIA and linked with the rest of
NPR by satellite.

Children's programming is an-
other area where public radio is
already far ahead of commercial
radio.

NPR carries the award winning
Spider's Web, a daily half-hour of
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starts with th
MR-2/MR-20
1" C Format
New! Half Speed
Capability Option
Features include:
AST, allows the MR -2 to
replay at any speed from
still frame to normal,
manual jogging,
shuttle speeds for ease
of editing ...

Plus:
 MTBC2 time base corrector
 Video tape monitoring un t

Var < IX Corn 10
At Marconi, we constantly strive to excel in bringing
significant advances to the broadcast industry.
That's why we introduced the MARK IX ... a second
generation modular camera that can be tailored to
your exact requirements. The unique design is
centered around two camera heads and a common
CCU. The heads offer both automatic and manual
features and all the options are compatible and
interchangeable. With the Mark IX you are assured
of the highest quality... in the studio or the
smallest van.

Whether your interest is 1 inch VTR's, cameras,
transmitters, or digital standard converters ... call
MARCONI ... our experience is available to you.

Marconi Electronics, Inc.
100 Stonehurst Court  Northvale, NJ 07647  201-767-7250

Circle (51) on Reply Card



stories and adventures for young
children. Saturday's Child explores
the music and customs of different
countries. Two recent NPR Mr.
Rogers specials showed the inter-
active power of radio. Young listen-
ers could call in and tell Mr. Rogers
their solutions to the "neighborhood
dramas" he presented.

Added to this list are the contrib-
utions of the noncommercial Pacifi-
ca stations, who carry Children's
Radio Theatre. a weekly assortment
of plays and contests. I hope public
radio makes this area an even
higher priority in future years.

The handicapped are also served
by public radio stations. More than
70 FM subcarriers, the majority of
them linked to noncommercial sta-
tions, now present NPR's program-
ming services for the visually im-
paired. These range from readings
of newspapers and novels to spe-
cially produced programs for this
audience.

Thus, public radio clearly pro-
vides a means to meet the special
needs of substantial minority seg-

ments of our population. But there
are minorities of taste as well as of
age, race, language and disability.
These, too, are often best served by
public radio.

No FCC regulation could as suc-
cessfully achieve the renaissance in
serious radio drama and live music
performance as that brought about
in the past few years by public
stations.

NPR's groundbreaking dramatic
series, Earplay, is epitomized by the
original work, Wings, since pro-
duced at the Kennedy Center and
Broadway, whose author, Arthur
Kopit, you honored yesterday. This
spring, NPR will also air a new
8 -part series of hour-long pro-
grams on the World of F. Scott Fitz-
gerald, combining documentary and
short story elements.

You already bring us the best in
live musical performances-from
Jazz Alive to the White House
Festivals, from the Minnesota Sym-
phony to the Vienna Opera. And
once the nation's sound stages and
theaters are linked by the high

fidelity sound possible with satellite
distribution, public' radio will be
able to bring us even greater enjoy-
ment of such events.

You have also reached outside
your system to tap new sources of
creativity. As another innovative
use of your satellite capacity, you
have launched your Extended Pro-
gram Service to allow independent
producers as well as individual
stations to use any of your 17
uplinks to audition and distribute
their tapes to all NPR stations.

These and other alternative ser-
vices you provide fully justify the
special efforts the FCC has made,
and the additional efforts we should
make, to guarantee public radio
enough frequencies to expand.

But, given public broadcasting's
projected funding crunch, perhaps
we should try to do more than
simply ensure that you have suf-
ficient frequencies. Perhaps we
should be looking for ways to assist
public radio-and public television
as well-in your search for new
ways to use most efficiently the

Beaveronics, Inc. Write or phone for details.

8 Haven Avenue
Port Washington, New York 11050
Tel: (516) 883-4414

STUDIO PRODUCTION VIDEO SWITCHING SYSTEMS
FOR REMOTE Et SMALL
PRODUCTION FACILITIES
MODEL J Et D.
$7,400.00  I

12 -input, 4 -output
mix -effects amp with

downstream mixer, includes
downstream preset Et program

busses with cut bar, RGB chroma key

(Also available in PAL and PAL -M versions)

Standard Features
12 inputs including Black -burst and Color
Background
Built-in Black Burst Generator
Built-in Colorizer
Built-in RGB Chroma keyer

 Four Switching busses
 Downstream Preset and Program Busses

with cut bar
 Rack -mounted electronics
 Adjustable Soft Wipe
 Adjustable Border edges
 Color Matte
 Vertical Interval switching thru-out
 Illuminated Momentary Contact push buttons

Internal, external, Chroma-key, and matte
inputs to keyer

Built-in pattern modulator with frequency
and amplitude controls
Full Tally

 Pattern symmetry control
 Illuminated Momentary contact push buttons

for effects selection
 Normal/Reverse/Normal-reverse wipe transi-

tions
 Pattern limit controls for presetting size of

patterns or varying vertical and horizontal
aspect ratio

 Loop -through inputs
 Input amplifiers with clamping
 Synchronous/Non-synchronous inhibit
 Modular construction with front access plug-

in modules

Options:
Downstream Keyer

Prices and Specifications Subject to Change Without Notice.

FOR MODERATE SIZE FACILITIES
MODEL B1-154
$12,990.00

. - _ "OW'
.

15 -input, 4 -bus
mix/eff /key amp with

downstream mix/key amp
Many optional features in-

cluding DSK & quad -split, etc.

FOR SOPHISTICATED FACILITIES
MODEL B1-156

$21,795.00

 Master control switchers AFV
with audio breakaway

 Routing switchers with AFV

CHECK BEAVERONICS FOR:
 Specialized custom switchers
 Selected terminal equipment

All Beaveronics Switching Equipment Carries a Two Year Warranty
OTHER ITEMS AVAILABLE FROM BEAVERONICS

FAVAG MASTER CLOCK SYSTEMS
Available with accuracy
better than 1 second/yr.

15 -input, 6 -bus
with two full mix/

eff/key systems & dir.
pgm & pre busses: many

options available, DSK, quad. etc.
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WAST-TV put a new Harris CBR antenna
on their existing tower, and proved that a...

Harris CP
TV antenna's
stronger signal
increases
ratings!
"We were the first network station in the country
to change to CP on the same tower as our old
antenna," says Frederick Lass, Chief Engineer
of Station WAST-TV, Albany, New York. "This
unique situation has provided the first quantita-
tive measure of CP performance.

"We have been televising with our new Harris
TAC-6H circularly polarized antenna for quite a
few months now, and have had plenty of time to
gather and analyze results," continues Mr. Lass.
"A comparison of ARB November 1978 to
November 1979 showed average prime time
homes up 23.4%! During this time CBS showed
an increase of 9.9%-so our stronger signal was
responsible for a ratings increase of 13.5%-and
maybe more.

"Also, an overwhelming majority of viewers
surveyed have reported improved reception,"
says Mr. Lass. "Needless to say, we are very
happy with what CP has done for us."

For more information on what a Harris CP an-
tenna can do for you, contact Harris Corporation,
Broadcast Products Division, P.O. Box 4290,
Quincy, Illinois 62301. 217-222-8200.

'circularly polarized

COMMUNICATION AND
INFORMATION PIROCESSING
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Developed and used by NASA 
Prepares cable for connectors in
10 seconds  Adjusts for stripping
requirements of all standard co -ax
connectors  Close -tolerance ad-
justment prevents nicked conduc-
tors  With removable inserts, ac-
cepts cable from .075" to .435" OD.

PRICE $49.50 F.O.B. San Clemente
Specify cable O.D. when ordering

Western Electronic Products Co.
107 Los Manes, San Clemente, Calif. 92672
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Put your
money where

your Heart
is.

American

4PAssociation
Heart

WE'RE FIGHTING FOR YOUR LIFE

investment American citizens have
made in your facilities.

We took one major step in this
direction just last week. We ap-
proved use by PBS stations of their
satellite earth stations for private
commercial video and message traf-
fic. At this point, I can see no
reason why this precedent should
not logically apply to NPR stations
as well.

This decision, I believe, signals
the beginning of the end of the FCC
tradition of viewing public broad-
casting in the most narrow, moralis-
tic terms. Noncommercial broad-
casting is, after all, not entirely
noncommercial. Even today, we do
allow on -air auctions, and under-
writing credits, and fund-raising
appeals.

But traditionally the FCC has
appeared to feel a strong responsi-
bility not only to keep public broad-
casting free of on -air commercials,
but also to keep it incapable of
raising funds effectively by other
entrepreneurial initiatives, even if
such initiatives are permitted to
nonprofit educational and cultural
institutions by the Internal Revenue
Service.

This approach ignores the fact
that many of the most successful
nonprofit educational institutions in
our society not only charge directly
for the services they render, but
also benefit from ancillary income -
producing ventures. Nonprofit col-
leges charge tuition, nonprofit
museums and theatres charge ad-
mission, and nonprofit organization
magazines charge for subscriptions.

In fact, one of the most successful
institutions in public broadcasting
today, Children's Television Work-
shop, producer of Sesame Street,
the Electric Company, and 3-2-1
Contact, owes much of its success to
the profits from spin-off games, toys
and other license fees plowed back
into the growth of the nonprofit
enterprise.

Our satellite earth station de-
cision shows that the FCC can be
pragmatic in approaching innovative
ideas to bolster public radio and
television's financial underpinnings.
Such ideas are legion:
 Some say that we should author-
ize pay-as-you-go public TV or
radio, using scrambled signals for
all or part of the programming to
ensure that those who want this
service directly subsidize it. This
would add real meaning to the
concept of a membership pledge.
 Others point to public radio
station subcarriers as a possible
potential delivery system for this
subscription programming and for

other home infoimation services, if
current FCC restrictions are lifted.
 Still others say that NPR and PBS
should be encouraged to package
and promote their programming
aggressively in cassette form, to
capture the home and car tape
market.

Of course, there are risks to this
approach. As public radio becomes
more aggressive in seeking new
funds through the pay, home tape
and other marketplaces to support
its services, it should expect that
the federal contribution to public
radio will be more specifically
targeted for purposes that Congress
believes should be available free to
all citizens. It may also eventually
erode the zeal of voluntary giving in
other fund raising efforts-federal,
state and local.

But I predict these trends will be
at work in any event, no matter how
sympathetic the nation's leadership
is to your medium. If history is any
guide, cultural services of all kinds
will be among the first to be cut in a
decade of belt -tightening by federal
and state treasuries.

You must be careful, however, in
beginning efforts to become more
entrepreneurial not to lose sight of
your basic mission.

You cannot, in this process, lose
public radio's most unique quality-
its direct relationship with its
special listening constituencies. If,
for example, allowing public sta-
tions to rent subcarrier space led to
elimination of services for the handi-
capped, you would have to weigh
your short term income gains vainst
the loss of your current strong sup-
port from this important group.

In any fundamental reexamination
of what we-and by we, I mean both
the FCC and the American public
generally-expect from our reserved
radio frequencies and their public
licensees, the bottom line test, I
expect, will be whether public radio
can diversify its funding sources
while still delivering what the ad-
vertiser -supported commercial mar-
ketplace cannot or will not supply.

With these caveats, I still think
that you have much to gain and
little to lose by trying out new ideas
for as many innovative uses of your
facilities as you can conceive. I look
forward to hearing about any of
them that require FCC action.

I believe that you can be enter-
prising without being avaricious,
and innovative without losing sight
of your original purpose. This will
be your challenge for the next
decade, and you must meet it if you
are to survive and prosper. I am
confident that, based on your rec-
ord to date, you will succeed.
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COnellange
forEverone

ci,CA,,Cv't The complete monitor range for all

y
applications in professional television.

TV standards. Precis:on monito-s for test and measurement, high

;ea
20 color and monochrome monitors in three classifications for all

quality monitors for technica' and aesthetic picture evaluation,
economical s=anda-d monitors for preview and

observation. Robust mechanical construction
and up to the minute technology

guarantee outstanding technical perfor-
mance. Comprehensive operating

controls - service oriented
__modular layout. 50

years of reliability
and knowhow.

From Bosch.

Black/White
625/50:525/60

Color
RGB. PAL. PAL -M.
NTSC. SEC AM

Precision
monitors

M 24 BA
M 38 BA

MC37 BA, MC 51 BA

11igh-quality
monitors

M 24 BB
M 38 BB
M 50 BB

MC371113. MC 51BB
P13 (67 cm/

Standard
monitors

T14BC
T23 BC
T 31 BC
T44 BC
T 61 BC

C 22167 cm)
TC 66-3 BC

Special
monitors

K BB QS cm)
K 14 BB

BOSCH FERNSEHinc.
Television Systems Division
Your Video System Partner

The Video Corporation of
Bell & Howell and Robert Bosch

'Robert Bosch GmbH. P.O.B. 429. 13-6100 Darmstadt, Fed. Rep. of Germany * Femseh Inc. P.O.B. 15068. Sal. Lake City, Utah 64115. USA. Phone 18011972-8000, Telex TM 388352
Robert Bosch Ltd., P.O.B. 166, Watford, Great Britain  Robert Bosch Pty. Ltd.,69 Rlward Street, Pyrmont, NSW 2009. Australia Rober Bosch Pe. -Ltd., P.0.114, Thomson Rd.,Singapore 20.
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Region 2 Administrative MF
Broadcasting Conference

By Wallace Johnson, executive director,
Association for Broadcast Engineering Standards.

The Region 2 Conference held in
Buenos Aires, Argentina, which
ended March 28, 1980, was extreme-
ly important for existing AM broad-
casting stations and for potential
new stations. During a 3 -week
period, 117 delegates representing
21 countries developed proposed
technical criteria for all stations
which operate in our hemisphere.
These criteria included power limi-
tations, classification of channels,
interference criteria, and a large
number of technical operational
matters. They also considered using
9kHz channel spacing.

The conference was convened
under the auspices of the Interna-
tional Telecommunication Union
(ITU). The union has a unique and
vital role in harmonizing the actions
of administrations in the utilization
of telecommunications in the inter-
ests of mankind. In June 1979, the
ITU Administrative Council provided
for the convening of the Region 2
Conference, the first session of
which was to establish the basis for
the preparation by the second
session (scheduled for November
1981) of a Frequency Assignment
Plan.

The Inter -American Telecommun-
ications Conference (CITEL) initiated
preparation for the Conference in
1975. A preparatory working group
met six times and developed the
proposed technical basis for the
first session of the conference. The
US took an active role in the
working group, and, in many cases,
the technical criteria proposed and
adopted are similar to those in use
in the US.

As stated in the adopted Report to
the Second Session of the confer-
ence, "The plan shall be based on
the principle of equal rights for all
countries large or small. It should
also make provision for the require-
ments of administrations as defined
in Chapter 7 of this Report and
ensure satisfactory reception condi-
tions for all countries, allowing for
the different situations which arise
in the countries of Region 2".

The US delegation was comprised
of 19 members from the US govern-
ment and industry. The chief of the
delegation was Commissioner Robert
E. Lee.

The priority item for the US
delegation was to seek consideration
and possible agreement to use 9kHz

spacing for AM broadcast channels
in lieu of the existing 10kHz spacing.
This would provide for 12 additional
channels in the band 540kHz to
1600kHz. It is also the channel
spacing presently in use in the other
two regions of the world. It was not
possible to reach a consensus dur-
ing the first session so the Confer-
ence decided to delay the decision
to the second session pending fur-
ther study by the International Fre-
quency Registration Board (IFRB).

Following is a summary of various
technical criteria adopted:

a. Three noise zones were identi-
fied for the Region. The 50 contig-
uous US states are in Zone 1. Puerto
Rico and the Virgin Islands are in
Zone 2. The field strength for
contours to be protected from inter-
ference differ for each zone, but in
Zone 1 are essentially the same as
presently used in the US.

b. Maximum transmitter powers
are as follows:

Class A: 100kW day, 50kW night
Class B: 50kW day and night
Class C: lkW night for all zones

1kW day for Zone 1
5kW day for Zone 2
10kW day for Zone 3

c. Protection ratios adopted were
26dB for co -channel and -29.5dB
(1:30 ratio) for 2nd adjacent chan-
nel. 25uv/m contour overlap for
stations separated by three chan-
nels is prohibited. Protection ratios
for first adjacent channels will be
determined when a decision is made
on either 9kHz or 10kHz channel
spacing, with -5dB for 9kHz separa-
tion and 0dB for 10kHz separation
under consideration.

d. The US, Mexico, Canada,
Greenland, and the French Depart-
ments of St. Pierre and Miquelon
will use the 100/0 of the time
interfering skywave signals, while
all other countries will use the 500/0
of the time interfering signals in
computing nighttime interference.

e. Class A (I -A and I -B in US)
stations will be protected to their
0.5-500/0 nighttime skywave signals.
Border protection will no longer be
provided, but in special cases
protection beyond the 0.5-500/0 con-
tour will be possible on the basis of
agreement with other administra-
tions.

f. Groundwave propagation
curves are similar to the present
curves used in the US but they have
been drawn in a metric format.

g. The Kirke method, which is

presently used in the US, will
continue to be used over mixed
ground paths.

h. Skywave signals will be com-
puted using a method that extends
the present FCC skywave propaga-
tion curves.

i. Frequency tolerance will be
plus or minus 10Hz.

j. AM stereophonic transmissions
will be permitted provided the
energy level outside the necessary
bandwidth does not exceed that
expected in A3 type emission and is
receivable by conventional receive-
ers.

k. 10kHz will be the necesssary
bandwidth recognized in the plan.
However, bandwidth of 20kHz will
be permitted on the basis that
countries adversely affected may
require modification of the interfer-
ing stations emissions.

1. There will be two station
inventories to be used in developing
the assignment plan. The basic
inventory will include existing sta-
tions and future station assignments
through December 31, 1982. May
31, 1980, is the final submission
date for the basic inventory. A
5 -year period from January 1, 1983
through December 31, 1987, will be
contained in a second inventory
with the final date of May 31, 1981,
as the submission date.

m. The IFRB will use the inventor-
ies supplied by all of the administra-
tions to determine incompatibilities
between assignments submitted by
administrations and to develop a
reassignment plan for stations with
9kHz channel spacing.

The Report to the Second Session
of the Conference contains a great
deal of technical data and instruc-
tions that should help administra-
tions comply with the requirements
of the final agreement. For instance,
there are instructions on computing
field strengths at given distances for
different types of paths; detailed
instructions for calculating direc-
tional antenna patterns, including a
computer program for hand-held
calculators; and instructions for
making frequency searches for new
assignments and determining per-
missible radiation.

A limited number of copies of the
report of the first session were
available at the commission. If
interested in obtaining a copy, con-
tact: Charles H. Breig in Room
8002, 2025 "M" Street N.W., Wash-
ington, D.C. 20554.
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C-567 - the 'almost' invisible
Condenser Lavalier Microphone

C_DCOUSICS

AKG unveils the smart lavalier.
It's right on, almost out of sight . . and a super performer!

In television, news and interview shows, it is hardly noticed when worn_ In motion -picture
work it s miniscule enough to De hidden in the smallest of props. At the pulpit or lectern,
replacing visible and intimidat ng microphones, it wi I convert "preaching" to dramatic,
personal monologues. In recording studios, it will provide uniquely intimate -tight-
scund for a wide range of instruments as a clip -on microphone.

D irable construction-completely ne.v, all -metal, non -glare satin -b ack chrome finish.
Accessories induce tie bars for one or two C-567 mics, a single-mic tie tac, a wire -mesh
w ndscneen, and a Jett clip for the output module. And it's field repa rable.

Incomparable performance-its omnidirectional electret condenser transducer has a
w de frequency range of 20-20 000 Hz.

Be among the knowledgeable. Send fcr details today!

PHILIPS AUDIO VIDEO SiSTEMS CORP.
A ,IC4T1-1 AMERICA., RmAIRS COMPANY

9 M:Kee Drive. Mahwah, h J 07430  (2011529-3E00 ...the mark of professional quality
in microphones , headphones , phontrartridges, revert units.

 AKG Akust,sche and Kino-Gerate GmbH, Austria
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TO PROCESS OR NOT TO PROCESS
By Brian Hayashi, president, Applied Technology Corp.

Not long ago the phrase process-
ing chain involved taking the audio
from the console, running it through
an AGC or wideband leveling ampli-
fier, then through a peak limiter
and finally off to the transmitter.
This is not true of the processing
chain today where other equipment
serves the same purpose, but more
efficiently.

The words multiband, split band,
discriminate and discrete all mean
the same: a system that separates
portions of the audio spectrum.
Therefore, contents of the audio can
be controlled in selected portions
rather than by use of a piece of
equipment that looks at the entire
spectrum.

Wideband systems
Using a wideband leveling system

that processes the entire 20Hz-
20kHz bandwidth has many limita-
tions. Since it has no way of looking
at separate portions of the audio
spectrum, it sees all audio levels as
one entity. Consider overall music at
0 level, horns at -5dB, cymbals at
-12dB. Then, if suddenly the bass
comes in at +5dB, the wideband
leveling device adjusts itself accord-
ingly to produce a 0dB level. Even
though it has limited the output, it
also has degraded the frequency re-
sponse or tonal quality of what is
broadcast. There has to be 5dB of
gain reduction to maintain the out-
put level. While the bass is limited
so are the others-horns at -10dB
and cymbals at -17dB.

Such a system tends to make the
sound muddy through cancellation
of high frequencies. This method
also leads to pumping, holes and ex-
cessive compression. Also, a kick
drum ends up sounding like a thud
rather than a nice solid thump.

In the past there have been de-
vices that attempt to overcome this
problem. Some engineers have tried
equalizers in the line to boost highs.
This does not alleviate the problem
since the leveling device still sees
all inputs as one. There were also
devices, such as presence boosters
that 'did little more than boost the
high frequencies, as did equalizers.
Loudness controllers, also in the
running, produce smog (muddies the
sound). Most stations today set out

to gain loudness and tonal quality.
These areas cannot be adequately
met with wideband systems that end
up with excessive compression. dis-
tortion, pumping, holes and muddi-
ness.

Since there is a maximum limit on
modulation set by the FCC, many
stations have attempted to appear
louder by increasing the midband of
the audio content. This is harsh to
the ear, but seems loud while the
actual level may not be increased at
all. Furthermore, the listener may
become fatigued and switch sta-
tions.

Multiband processing
The loudness and tonal quality

can be controlled through the use of
split -band processing. This method
separates various audio bands and
levels each one independently.
Therefore, if the bass comes stomp-
ing in, the highs remain untouched.
In effect, there has been no degra-
tion of response-no muddiness, no
pumping, no holes. This system also
tends to raise the average level of
modulation by keeping all energy
level high in each spectrum. There
does not have to be superficial mid -
band concentration.

Split -band processing is not just
for rock stations as many believe.
Sure the rock stations want the
added loudness, but this system may
also be used for classical, middle of
the road, or talk formats. It bright-
ens up the audio and increases in-
telligibility.

An added benefit of this type of
processing is that it can actually
tailor the sound so that for AM, as
an example, where the majority of
listening may occur in cars, the
sound is fantastic. It can make up
for receiver pitfalls, and AM, FM
and TV stationis can share the
benefits.

One approach
Here is how one discriminate

audio processor allows extreme con-
trol of the broadcast signal. Audio
enters the chamber and is split into
three bands through an active filter
network. These bands, preset at the
factory, may be easily adjusted to
the desired crossover point without
changing components. The cross-
over sections are set at a 6dB-per-

octave slope, a setting sharp enough
to separate the three bands yet
broad enough as not to produce
phasing problems.

Each portion thereof enters the
leveling section. Limiting action is
through a voltage controlled ampli-
fier network that allows smooth,
transparent action. Control is given
to adjust the amount of gain, com-
pression ratio, attack time, release
time, and output for each band. The
final section is an active combining
network where all bands are chan-
neled back into one source. The
front panel controls allow the en-
gineer to see the actual output level
on each band, or the amount of gain
reduction on each band, with a VU
meter.

For transmitter proofs, the in
system switch is turned to the out
position. Potentiometers control the
action of each limiter so that the
system may be tailored to the sta-
tion's desired format. Flexibility of
the system allows maintenance of a
high energy level at all times, and
the program material may be kept
untouched and as realistic and
dynamic as it was recorded. Such a
system permits a station to sound
louder and cleaner with very little
compression-as low as 2:1 ratio or
as high as 30:1.

Excessive levels of gain reduction
are not necessary. As little as 3dB
is sufficient, but 20dB of gain reduc-
tion can be accomplished.

Modern circuitry provides high
reliability, low noise and distortion,
and top overall performance. Pres-
ent manufacturers design their
equipment with flexibility in mind,
and broadcasters may follow with
whatever peak limiter desired (if
one is not built in). A modular unit
may omit a built-in limiter for flexi-
bility and to avoid obsolescence.

In the event AM stereo arrives, or
where a stereo FM statioin uses
such a system, two units may be
paralleled to allow precise left -right
channel tracking.

The multiband system offers many
advantages, compared to a conven-
tional wideband system, which can
benefit radio and television stations.
This type of processing is continuing
to grow in industry acceptance to
improve sound and to achieve that
special sound.
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The end of the endless loop.
Eumig's new FL -1000

makes cassettes the broadcast medium.
The Eumig FL -1000, an extraordinary new cassette tape
deck, has started a revolution in the world of broadcast-
ing. We believe-and radio engineers agree-that it will
soon make the cassette the standard tape format in the
broadcast industry.

The FL -l000 is the world's first computer-inter-
faceable cassette recorder. Up to sixteen FL -1000
decks can be controlled by any 8 -bit computer. Some
of the decks can be used for commercials; others for
news and weather; still others for music and station ID's.
And the location of every item on every cassette can
be stored at the beginning of each tape and then in
the computer, so any sequence can then be played back
-automatically, with no human intervention, all day
and all night long.

Watching a bank of FL -1000's working together

eumig

is an awesome experience. One deck is rewinding while
another is playing, and still another is moving in fast -forward
to locate the next selection. Meanwhile, other decks are
copying from a network feed and recording an air check.

The technology of the FL -1000 is so advanced that half a
dozen units can do the work of more than 100 individual
cartridge players-plus several reel-to-reel recorders.
And they do it better, at far less cost, with sound quality
comparable to that of the finest open -reel equipment.
And the Eumig FL -1000's have none of the mechanical
problems that plague endless -loop broadcast cartridges.

To see the end of the endless loop, call Eumig about the
new FL -I000. Once you see and hear this amazing new
recorder in action you'll agree that this is the long-awaited
deck that will make cassettes the standard medium in

the broadcast industry.
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No
Memo
When is "no memory" an advantage?
When it's a characteristic of your battery
system.
With Schneider Sealed Lead -Acid
battery belts and packs there is never a
problem with "memory effect." The
capacity demanded of the battery in
previous cycles has no influence on
future delivery levels. Battery life will
never be shortened by overcharging-
the charger senses when the battery is
charged. Plus Schneider power units
maintain excellent voltage regulation in
cold weather and have an unusually long
shelf life.

Schneider Sealed
Lead -Acid Batteries-

"The Problem Solvers"

All this adds up to make Schneider Sealed Lead -Acid Battery Packs and Belts a
sensible alternative to problem -ridden ni-cad systems.
Battery packs and belts for all film and video cameras and 30 -volt lights.

1111

FILEN/VIDEO
EQUIPIIIERT
SERVICE
COMPIIMf 1875 South Pearl Street

Denver, Colorado 80210 - 303-733-1980
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BE COMPETITIVE
With the original wide band composite limiter

THE ESP WBL -
 Stops all stereo filter and pre -emphasis

wave -form over shoot.

 increase FM modulation 40% and 15% over
other systems.

 Phase coherent wide band for composite
stereo.

 Compatible with existing equipment. Will
let your present stereo generator do the
job it was intended to do.

"We are very pleased with the performance of the Elcom wide band
limiter. It is truly a superb unit and It has increased the effectiveness
of our Class A signal to very competitive levels in our market"

George M. Arroyo, President
WBRO-FM
Cidra, Puerto Rico

To increase your FM's effectiveness try a WBL-1 ($495) or WBL-2 ($695),
rack mount version with remote bypass.

ELCOM
SPECIALTY PRODUCTS, INC.

2810 REDDING AVE., #E
SACRAMENTO, CA 95820

(916) 453-0859
CABLE "ELCOM"
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AMERICAN SOCIETY OF

TELEVISION CAMERAMEN, INC

P.O. Box 296, Sparkill, NY 10976

Take 1...It's CAMMY time again!
If the best -laid plans come to

fruition, mid -June should be a high
point of the TV industry for 1980.
The membership of the ASTVC and
their guests will gather to honor the
recipients of this year's CAMMY
awards. Tentative plans include the
following:

Nominated to receive the new and
unique CAMMY are Dr. Vladimir
K. Zworykin and David Brinkley.
We believe that all of you are
familiar with the name of one of
NBC's most famous news personali-
ties, but you should also be familiar
with the name of the man who is to
the development of TV what Edison
was to the electric light or Bell to
the development of the telephone.
The ASTVC is pleased that both out-
standing men have accepted.

There will be other awards given
to individuals and organizations
"...who have contributed signifi-
cantly to the industry....in the
area(s) of technological advance-
ment and/or....entertainment and
information." One award will be for
excellence in documentaries, and
we have received entries from the
major networks as well as inde-
pendent stations and producers.

For further information on this
upcoming event, including tickets
and reservations, please contact the
ASTVC CAMMY AWARDS Commit-
tee, Box 296, Sparkill, NY 10976.
We sincerely hope to see you all
there.

This year,
heart disease

and stroke
will kill another

200,000
Americans

before age 65.

American
Heart
Association

WE'RE FIGHTING FOR YOUR LIFE
Circle (58) on Reply Card
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0 dAtartietri'cit!

 Datametrics Compact SP733 Reads Time/User
Information Over All Input Ranges.

 Manual Use Based on Display and/or Video Inserter.

 Automatic Use Based on Logic Compatible Outputs.

datametrics Datametrics, Inc.
340 Fordham Road, Wilmington, Mass. 01887
Tel: (617) 658-5410 TWX 710-347-7672
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Accurate
Field Strength
Measurements

Can Be
Easy

With the Model Fl M-21, electromagnetic
field strengths can be measured to within
2% across the entire 535 to 1605 KHz
AM band. And to intensity levels as low
as 10 µV/m. Its integral shielded antenna
in the cover, front panel speaker, large
illuminated mirrored meter, and ganged
oscillator/receiver tuning, make it easy
to operate in the field. An optional
telescoping stand adds convenience. It's
also a versatile instrument - use it as a
tuned voltmeter for RF bridge measure-
ments.

Contact us now for complete details on
our line of field strength meters.

OTOMAC INSTRUMENTS
932 PHILADELPHIA AVE.

SILVER SPRING, MARYLAND 20910 (301) 589-2662

ASSOCIATION FOR
BROADCAST ENGINEERING

STANDARDS, INC.

1730 M STREET, NORTHWEST
SUITE 705

WASHINGTON, D.C. 20036

Region II Administrative
MF Broadcasting Conference

Wally Johnson, executive director,
was a member of the US delegation
that met in Buenos Aires for a
period of three weeks. This first
Conference formulated the technical
and operational criteria and plan-
ning methods to serve as a basis for
the preparation by the second
session of a frequency assignment
plan for Region II for the band
535-1605. ABES is now evaluating
the technical standards developed
to determine the impact on existing
station operations, potential modifi-
cations or new stations. They will
also initiate, or join with others, in
a detailed study of the impact of
possible 9kHz channel spacing
which will be considered at the
second session scheduled for No-
vember 1981.

AM Stereo
A decision may have been made

on AM stereo by the FCC at the
NAB Convention. However, we have
been deeply involved in this pro-
ceeding in an attempt to help guide
the commission into a sound, mean-
ingful decision, which will enhance
the development of AM stereo and
not delay or prevent its availability
to the public.

FM
The Commission's Notice of Pro-

posed Rule Making (Docket No.
80-90, FCC 80-108) to modify the FM
rules to increase significantly the
availability of commercial FM
broadcast assignments is a very
important matter for both existing
and potential FM service. The
matter is being very carefully
studied so that meaningful com-
ments will be submitted for con-
sideration by the Commission by the
comment due date of June 13.

ABES had a suite at the Frontier
Hotel during the NAB Convention
that readers of this column will
have stopped by to discuss serious
technical matters and for visiting.
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It's tough to compare
something in a class by itself.
We have taken a reliable, conservative design and updated it with thelatest technology, to give you an FM Transmitter that will perform
beyond your expectations.
Our 1.5, 3.5, and 5.5 kW FM Transmitters feature a high efficiency,
grounded -grid PA. You'll like their stability and trouble -free main-tenance.
Our automatic power output control, auto recycling, and overload protec-
tion are standard features that assure your getting a transmitter that
puts out the power you expect, without failure, day after day.
The modulation of our on -frequency, direct FM, 3.5 kWsolid-state exciter is varactor controlled. The
possibility of frequency drift is eliminated by a

1 1

crystal controlled reference oscillator.
A 12 pulse, 3 -phase power supply adds to the
reliability of these transmitters by reducing the

UI

Ulnumber of failure prone components.
Such features let you know that this is a " class"
product. But once you know that this is also the

LI
most attractively priced transmitter on the
market, you will agree it almost defies corn- TRANSMITTERparison.

The Sound Source S I ritirc-3 rim is
ORPORATION

212 Welsh Pool Road, Lionville, PA 19353 (215) 363-0444
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NEW
BROADCAST
STUDIO
FURNITURE
FROM
RUSLANG

If you're building or remodeling, add the elegant look
of expensive furniture for much less than you would
expect. We build electronic racks in various heights,
consoles for any size tape deck, and control stations
that put you on top of things. All are constructed of
quality materials, including high pressure laminates,
making them sturdy as well as attractive. They are
available in either wood grain finish or various solid
colors. Send for literature showing dimensions, etc.

THE RUSLANG CORPORATION
247 Ash Street, Bridgeport, CT 06605 Tel: 203 384 1266 1
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WILKINSON ELECTRONICS

FM-250SS SOLID STATE
250 WATT FM TRANSMITTER

FEATURES - Pure Perfect Sound
 Proven High Quality Exciter -

More than 300 in Service

 Small - Light Weight -
Requires Little Space

 Drawer Construction for
Simple Maintenance

 Self -Testing Power Supplies
 All Solid State Including

Timing Controls
 Safe - Reliable - Efficient
 Exceeds U.S. FCC Specifications

The Wilkinson Electronics FM-250SS all solid state FM broad-
cast transmitter is housed in a steel cabinet finished in a hard
durable enamel finish. Only four square feet of floor space re-
quired and it is light enough for table mounting. All operating
controls are on the front panel and access to the interior of the
Power Amplifier is through the PA cubicle. A sliding drawer dir-
ectly beneath the PA houses the power supplies and control ladder
circuits. Overload indicators as well as overload reset controls are
on the front panel of this slide -out drawer. All components of these
circuits are completely accessible when the drawer is opened.

.1,..

ELECTRONICS, INC.

701 CHESTNUT ST. BOX 738
TRAINER, PA. 19013 TELEPHONE (215)497-5100
TWX 510-669-3188 CABLES:WILEC WILEC CHR
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people
in the news

Radio/Television

William J. Rossini has been named chief engineer of
WSPD (AM) in Toledo. He was previously assistant
chief engineer at WOOD (AM -FM) in Grand Rapids,
MI.

Robert Wussler, former president of CBS Television,
will join Turner Broadcasting System as executive vice
president.

Daniel F. Stiles has been hired as director of WTCN-
TV, Channel 11, Minneapolis -St. Paul. Previously, he
was producer/director at WPGH-TV in Pittsburgh.

Manufacturers/Distributors

Harry Paston, vice president and treasurer of Paston-
Hunter, an independent electronics manufacturer's
representative firm, is the recipient of the 1979 Hall of
Fame Award, presented by the Electronics Represen-
tatives Association.

Bernard Mitchell has been appointed vice chairman
and chief executive officer at Advent Corporation.
William H. Anderson, company president, assumes
the position of the chief operating officer.

Robert Forrest has been named western regional sales
manager for the audio division of Akai America. Also
at Akai, Roy Goldschmidt has been appointed eastern
regional sales manager for the video division.

Dave Stanley has been promoted to manager of the
Los Angeles district of Anixter-Prusan. Previously, he
was vice president of Mid -West. Also at Anixter-
Prusan, Cal Edinger has been promoted from sales
manager in St. Louis, to manager of the St. Louis
district.

Myron A. Hyman has been appointed vice president,
business and administration, CBS Video Enterprises.
Formerly, he was associate general counsel for CBS.

California Microwave has announced the appointment
of two division vice presidents. Thomas A. Michalski
has been appointed division vice president and
general manager of Avionics Products. Louis Casalino
has been appointed division vice president and
general manager of California Microwave Digital
Products.



Steve Robinson has taken the position of managing
director of Pye TVT Limited, the Cambridge -based
Concern center for Philips' Broadcast Equipment.
Robinson previously was product director at MEL, the
principal Philips UK defense equipment company.

Henry Klerx has been named managing director of
RCA Jersey Ltd., with executive responsibility for the
company's facilities on Jersey, Channel Islands. Previ-
ously, Klerx was manager of planning and marketing
services for the RCA Commercial Communications Sys-
tems Division.

Patricia Rooney has been named advertising ad-
ministrator for Scientific Atlantic's communications
products group. In her new position, Rooney will
direct the advertising and promotional campaigns for
the company's cable communications, antenna, energy
management and video products.

David Nally has been appointed vice president of
operations for the Recordex Corporation of Atlanta,
GA. In his new position, he will be responsible for all
phases of plant operations for the full product line

John Lundin has been named partner in the A.D. Ring
& Associates firm.

Joe Culp has been named vice president and general
manager of the Dallas -based Collins Transmission Sys-

MHCP-1
Super High Power Circular Polarized Antenna

shown with sy," feedline

tems Division of Rockwell International Corporation.
Previously, Culp was marketing director of the divi-
sion.

Jerry Cohen has been named manager of technical
sales support for the Professional Products Depart-
ment of Sharp Electronics Corporation. Cohen will re
responsible for national service training and for pro-
viding technical assistance.

Thomas Minter has been appointed manager of broad-
cast products. His responsibilities will include broad-
cast marketing development.

William Gautreau has been named vice president of
manufacturing at Switchcraft. Gautreau was previ-
ously director of materials. Howard Cohen has been
named vice president of finance at Switchcraft.
Previously, Cohen was division controller at Simpson
Electric Company, Elgin, IL.

Jim Conlon, supervisor of tech operations at Trans-
American Video, has been named to the SMPTE com-
mittee on Edit List Standards.

David Seedall has been named supervisor of field en-
gineering at the Broadcast Electronic Systems Division
of Toshiba International Corporation, Sunnyvale, CA.
Previously, Seedall was with Video Equipment Corpor-
ation of America, San Diego, CA.

MCMARTIN
TOPS YOUR SUCCESS

Success is important to you. But no station
can be really successful if it is not delivering
the best possible signal to the people who
count - your listeners!

McMartin introddces FM antennas that have
the performance your listeners deserve and
the stability and features you demand.

Models for every power and climate. Cir-
cularly polarized.

Write for catalog information or call your
McMartin salesman.

"McMartin is
What You've Been Looking For"

mow
MCMARTIN McMartin Industries, Inc.  4500 S. 76th St.  Omaha, NE 68127  Phone (402) 331-2000  Telex 484485
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°PERFECT TIMING
Low Cost ESE Right On Timers

c business news

ES-301:.Four digit gas discharge display, one hundred minute timer (99:59) with six
controls: Count Up, Count Down, Min -Set, Sec -Set, Stop, Reset. $216.00

ES -302: Equivalent to ES -301 plus fast -set lever wheel programing. $277.00

ES -400: Three digit ten minute timer (9:59) with Start, Stop, Reset. $114.00

ES -510: Four digit sixty minute timer (59:59) with Start, Stop, Reset. $146.00

STANDARD OPTIONS AVAILABLE: Kit; Slave; BCD Output;
Remote Connector: 6' Remote Cable and Pushbutton Set;
220V A.C., 50Hz; 9" or 19" Front Panel 31/2 " high; 3 Wire
Cord and Molded Plug. Tenths of seconds are available on
all timers. Relay Contact Closure at Zero and or Stop at
Zero available on ES -301 and ES -302. Custom options and
special orders available.

WRITE, WIRE OR CALL TODAY

142 Sierra Street EL Segundo, California 90245 (213) 322-2136
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TV Studios
with
inadequate
lighting
may have a
dim future.

Thanks to our experience in dealing with studio
lighting, we have designed six standard
TV lighting packages that meet normal needs
for standard -sized studios. And since these
are complete systems already engineered
and in stock, ready to ship, they afford
substantial savings.
At Kliegl, we have a team of seasoned engineers
who can also design custom studio lighting
systems to meet more exacting requirements.

So, if you don't want your viewers to change
channels, turn to Kliegl. For complete information
on our TV packages, please write or call.
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Klieg! Bros.
32-32 48th Ave.
Long Island City
New York 11101

212/786-7474

Woodruff agrees to
purchase radio station

An agreement ' in principle has
been signed for the sale of Station
KNCR in Fortuna, CA, to Woodruff
Broadcasting Systems.

The AM station operates at
1090kHz, with 10,000W of non -
directional power. Like one-third of
the radio stations in the US, KNCR
is a daytimer, signing off at sun-
down. KNCR's frequency is a clear
channel allocated to Mexico.

The Woodruff Organization is a
full -service broadcast planning com-
pany providing aid to broadcasters
in news, program, and technical
areas. The organization is also in-
volved in satellite implementation
programs for distribution of network
radio broadcasts, along with satel-
lite sub -system management. The
organization also operates its own
network, distributing a nightly
three-hour interview broadcast,
coast -to -coast, along with other
syndicated features.

ABC chose "Scotch" 1 -inch
tape for Winter Olympics

video coverage
ABC Sports selected "Scotch" 479

videotape for its nearly 40 1 -inch
helical scan recorders involved in
coverage of the 1980 Winter Olym-
pics at Lake Placid, NY.

Although a sizable portion of the
network's more than 50 hours of
programming was live coverage,
videotape played an important part
in reporting of non -prime time
events. Telecasts were assembled at
the ABC Sports Television Center
with its two control rooms and
banks of recorders fed by some 45
miles of buried cable.

The blank videotape was furn-
ished in special shipper/storage
cases developed by 3M to resist ad-
verse weather and handling condi-
tions-particularly at remote taping
locations. The molded plastic itself
can withstand below zero (F) tem-
peratures. A flexible seal ring keeps
moisture and dirt from the tape.

Inside the case, a special cushion
flange reel and exclusive "Shock -
Shield" discs allow the tape reel to
rotate, preventing cinching and
"windowing" in the tape pack.

All the cases were in a special
white plastic, carrying ABC's Olym-
pics logo.
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TDK asserts that total branded
videocassette sales will break

17 million units in 1980
Based in part on 1979 sales of

VCR units, the VCR forecast for
1980, and the average purchase of
blank videocassettes that went with
that hardware purchase, TDK Elec-
tronics is forecasting that total
branded blank videocassette sales
will break 17 million units in 1980.

"To some it may seem still too
early to predict accurately," ex-
plained TDK video product manager,
Ed Pessara, "but this is the figure
we arrived at based on VCR sales
and field sales reports from our
dealers. If the forecast holds up,
and we should know that con-
clusively in another three months, it
will reinforce the long-range TDK
forecast made during our December
press conference for mid -decade
total sales of 60-65 million units."

Pessara estimates that by the end
of 1979 there were roughly 850,000
VCRs in American homes. Stressing
that this is still a relatively small
market penetration, when consi-
dered against the total number of
American homes, Pessara pointed to
the fact that, "the hardware fore-
cast for 1980 is for an additional
550,000 units with 750,000 units
predicted for 1981.

While these accelerated hard-
ware sales will certainly generate a
tremendous turnover in blank video-
cassettes, another important sales
factor is that consumers are start-
ing to save more and more pro-
grams.

"The average consumer is now
buying three or four tapes with his
initial purchase of the hardware,'
Pessara explained, "and an average
of one tape per -month afterwards.
With the advent of 6 -hour VCR, con
sumers are now starting to buy
various lengths of tape."

Specifically, Pessara noted that
sales of 60- and 90 -minute length
tapes have risen dramatically in the
last year. And this is because con-
sumers are recording a specific
show that will be kept.

Although he deferred comment on
the effect the videodisc may have on
these blank videocassette forecasts,
Pessara did comment that, "it seems
to me that prerecorded material
would become stronger in the disc
format. TDK is just completing its
analysis on the overall effect the
videodisc will have on blank video-
cassette sales, and I expect to com-
ment on it in about a month. The
tentative results, however, are very
interesting."

In order to meet the growing
demand for its own blank video-

cassettes, TDK announced last year
that it had begun construction of a
50,000 -square -foot full process video
production facility in Georgia.
Slated to begin production in early
1981, the facility will have the capa-
bility to produce one million video-
cassettes each month.

Scientific-Atlanta forms
division to pursue sale of

antennas for satellite
earth stations

Scientific-Atlanta has announced
that it has formed an antenna pro-
ducts division to handle all phases
of the design, manufacture and
marketing of its satellite earth sta-
tion antennas to the communications

industry.
Marvin Shoemake, formerly an-

tenna product line manager, has
been elevated to general manager
for the antenna products division.
He is responsible for the company's
broad line of antenna products,
which includes reflectors, feeds and
mounts. The division recently moved
into a new 115,000 -square -foot facil-
ity in suburban Atlanta. Production
at the new factory is now at a Jate
of more than 150 antennas per
month. Antennas produced for sat-
ellite ground terminals include 3,
4.6, 5, 7, 10 and 11 meter diameter
units for 4/6 GHz application and
5.5 and 7.7 meter diameter units for
use at 12/14 GHz.

STAINLESS

TOWERS.
Right on Target

for the 80's!
Zero in on STAINLESS tor your best
buy in radio towers for the '80's and
beyond ... when good investment
performance will be more important
than ever.

With Inflation underm ning profits,
every dollar spent on equipment mus
return maximum value - and that's
where Stainless can help.

Our 30 -year performance record
assures proven results - towers
designed and built to last and
requiring minimum upkeep
expense. We'll study your specific
needs, offer expert advice and a
quotation based on the latest, cost
saving technology.

Tough, "custom-tailored"
AM -FM towers from Stainless ...
the inflation fighters.

The
Tower
People

a el less, inc.
North Wales, PA 19454 U.S.A.

AF0280
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Five new rep firms join Sony's
pro audio division

Sony Industries' Professional
Audio Division has signed five new
rep firms to carry their extensive
line-up of microphones, mixers and
headphones, it was announced by
Nick Morris, general manager.

The new firms are: Marketing &
Sales Representing Manufacturers,
74 Catalpa Road, Wilton, CT 06897.
Contact: Robert S. Blumberg; CHF
Sales, Suite 104, 3955 Pleasantdale
Road, Atlanta, GA 30340, Contact:
Charles Mason; Sound Profession-
als, 5600 West 95th Street, P.O. Box
7012, Shawnee Mission, KS 66207,
Contact: Chuck Levy or Sound Pro-
fessionals, 632 C Coeur DeRoyale,
St. Louis, MO 63141; Scowcroft &
Associates, 4895 Joliet Street, Unit
D, Denver, CO 80239, Contact: Bob
Scowcroft; C & W Marketing Asso-
ciates, 4116 Willowbrook Drive,
Liverpool, NY 13088, Contact: Tom
Walkerwicz or C & W Marketing
Associates, Box 222, Ellenville, NY
1242'8, Contact: Marty Charles.

Joint venture announced for
STV system in Chicago

Oak Industries and Capital Cities

Communications announced they are
forming a joint venture to purchase
490/0 of Chicago Television station
WSNS-TV (Channel 44) and operate
an over -the -air subscription TV
(STV) service through the station's
facilities.

The companies said they have
reached an agreement in principle
with Video 44, which owns and
operates WSNS-TV. Video 44 is
owned by principals of Harriscope
Broadcast Corporation, represented
by Burt I. Harris, and Essaness
Theatre Corporation, headed by
Alan Silverman.

Under the agreement, the present
owners of Video 44 will maintain
510/o ownership of WSNS-TV and
will continue to operate the station,
and will have a 500/0 interest in the
STV operation. Oak and Capital
Cities will share the remaining 500/0
STV interest equally. Transfer of
the minority interest in the station
ownership will require approval of
the Federal Communications Com-
mission.

Kodak opens new marketing
center in Virginia

Eastman Kodak has opened a new

MOVE INTO THE 80'S WITH
A SYSTEM THAT IS
ALREADY THERE . . .

The New GAM Lead Add Energy System!

HERE'S WHAT IT DOES:
The basic unit powers any 12 -volt film

or video camera.

Need more light, running time or higher
voltage for high speed cameras? Double
'em up with G & M supplied cable; connect
two units in parallel for more power or in
series for 24 -volt cameras such as the new
Aril III.

-T- Maintenance free and leak -proof, the
& M sealed lead acid rechargeable bat-

tery packs deliver 5 and 10 AMP/hrs!

Powers a G & M 12 -volt light with
100W bulb for 45 minutes.

Charges it three ways: with its own
16 -hour built-in charger, with our optional
'h -hour solid state fast charger, or with our
external trickle charger.

The G & M battery will run your Arri
16SR, 16BL, 35BL, Eclair NPR, ACL, Hita-
chi FP3030, FP1020, SK90, JVC 4400U,
Sharp XC530, XC320U and Sony video
cameras.

T Comes with handy built-in belt loop and
heavy duty belt with velcro closing for easy
portability. Or wear it over your shoulder
with a snap -on leather shoulder strap.

The G & hi lead acid battery will deliver
5 times more charge/discharge cycles
than standard nicad units.

The G & OA lead acid battery out per-
forms any other battery in hot and cold
weather.

All our products are unconditionally
guaranteed: battery housing. 5 years; cells.
one year.

You can't buy a longer lasting or a better energy system.
Call or xrite today!

G & M POWER PRODUCTSIC

marketing center for the Washing-
ton area in a move designed to im-
prove customer service in the
metropolitan District of Columbia as
well as six surrounding states.

"By consolidating various func-
tions into one centralized location
with enlarged and improved facili-
ties, we are able to more effectively
respond to customer needs and im-
prove our direct field support re-
sources," said Thomas S. Foulkes,
director of Kodak's eastern region,
based in Rochester, NY. The 52,000 -
square -foot center, located at 1555
Wilson Boulevard, Arlington, VA,
will house 150 full-time employees
and serve as headquarters for 200
sales representatives and 125 ser-
vice personnel.

Gold and copper.price
increases will spur market for

fiber optic connectors
The market for fiber optic con-

nectors will grow 10 -fold over the
next decade, reaching more than
$30 million by the end of the 1980s.
Growth rates in the early 1980s will
average more than 300/0 per year,
as high metal prices help accelerate
the trend towards the use of fiber

STL Offers The Most

Complete Selection
Of Test Tapes

Available Anywhere

STL can serve all your needs with tapes
in 2", 1", 1/2", 1/4", cartridges for
broadcast and 8 -track and cassette
sizes. The most accurate reference
possible in all popular test formats...
Alignment, Sweep, Pink Noise, Level Set,
Azimuth, and Flutter and Speed.

Write or phone for fast delivery.

Write for free catalog.

STANDARD TAPE LABORATORY, Inc.
26120 Eden Landing Road =5 / Hayward, CA 94545
(415) 786-3546

6500 Santa Monica Blvd. / Los Angeles, CA. 90038 / (213] 465-8236
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optics for communications, accord-
ing to a new 103 -page research re-
port from International Resource
Development Inc., a management
consulting firm. The IRD report pro-
jects that the interconnection of
computers and terminals will
emerge as the primary market for
fiber optic connectors; although
telecommunications applications for
fiber optics will consume more
cable, the connectors used for tele-
communications will be spaced far
apart.

Name change
Continental Specialties has

changed its name to Global Special-
ties Corporation. They are no longer
using Continental Specialties Cor-
poration or CSC in any way.

Corning sets new prices, new
specs for optical fibers

Corning has published new price
schedules for Corguide optical fibers
that represent both pricing and per-
formance benefits for users.

William L. Babcock, OEM sales
manager for Corning's Telecommun-
nications Product Department, said
the new schedules incorporate the
following:

1) Price decreases of as much as
330/o for the series that Corning

formerly termed "standard -wave-
length" products, now called "first -
window fibers," or the Corguide
FWF line.

2) Characterization of the FWF
line at the source wavelength of
850nm instead of 820nm.

3) Introduction of "double -window
fibers," or the DWF line, charac-
terized at two source wavelengths-
850nm and 1300nm.

4) Replacement of the series that
Corning formerly termed "long -
wavelength" products, character-
ized at 900nm, with the DWF line.

5) A change in attenuation mea-
surement techniques from full flood
to a restricted launch excitation
technique that Corning terms
"limited phase space."

Change in name for two
consulting engineering firms
Effective March 31, 1980, Silli-

man, Moffet & Kowalski, a Mary-
land partnership and Silliman, Mof-
fet & Kowalski, P.C., a Virginia
professional corporation changed
their names.

The Maryland partnership be-
came Silliman and Silliman. John A.
Moffet, P.E., is withdrawing as a
partner in this firm and Thomas B.
Silliman, P.E., son of Robert M. Sil-
liman is joining his father in the

Armored Cable Assemblies

Armored Audio
Cable Assembly

Armored Coax
Cable Assembly

NEW
FROM TROMPETER

Armored video, audio and camera
cable assemblies for use under
abusive conditions such as Televi-
sion E.N.G. and military field use.
Cables are Kink Proof; Crush and
Abrasion Resistant; Rodent Proof;
Security Tamper Resistant; 60 db
additional noise reduction.
TROMPETER ELECTRONICS INC.

8936 Comanche Avenue
Chatsworth, California 91311

(213) 882-1020 / TWX (910) 494-1210
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partnership.
The Virginia Corporation will be-

come Moffet, Ritch & Larson, P.C.
Robert M. Silliman, P.E., has with-
drawn as a stockholder and director
of that firm. Marianna W. Cobb,
P.E.; Daniel H. Smith, P.E., and
Philip L. Rice, physicist, continue as
consultants to Moffet, Ritch and
Larson, P.C.

Carl L. Kowalski, P.E., a field en-
gineering specialist, will continue as
consultant with both firms.

Audiotechniques expands
into broadcast sales

Audiotechniques of Stamford, CT,
has expanded to service the broad-
cast industry. As well as being the
exclusive dealer for MCI recorders
and consoles in the Northeast,
Audiotechniques carries over 75
lines of professional audio equip-
ment.

They have opened a toll -free sales
line at 800-243-2598 which is open 9
am to 5 pm, Monday -Friday to
answer questions and service needs.
The address is 652 Glenbrook Rd.,
Stamford, CT 06906, (203) 359-2312.

New address
Audio Unlimited of North America

has moved to 11 Battleground Court,

KEEP YOUR
CARRIERS
CRYSTAL CLEAR

The C-1000 gives vou greater accuracy and wider fre-
quency range than many frequency counters that cost
much more. Accuracy to .1 PPM ( 00001°,4 from 0° to
40°C. Full frequer cy rar ge from 10Hz to 1GHz Plus
sensit vity to 10MV in the 75MHz to 500MHz range.
Selectable .1, 1 and 10 s3cond
gate times. Standby feature
allows oven to remain ready. $49995
BRIGHT ELECTRONICS P 0 Box 76972

Atlanta. 3a 30328

To order or for more information about the C-1000 and other Bright frequency
counterE, or for distributor inquiries, please call Toll Free (800) 241-3939.
Georgia exchanges call collect (404) 393-9494.

'Pnoe subject to change without notice
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Greensboro, NC 27408. Their mail-
ing address and phone number
remains P.O. Box 9225, Greensboro,
NC 27408, (919) 274-4682.

Purchase of small
receiving antennas

United Press International has
signed contingency orders for the
mass purchase of small receiving
antennas as part of its plan to
deliver news by satellite to news-
papers and broadcast stations in
the US.

Roderick W. Beaton, president of
the worldwide news agency, said
the first "rooftop -type dishes" to be
used in UPI's new communications
program will be provided by the
Satellite Communications Division of
Harris, Melbourne, FL, and Farinon
Video and Satellite, San Carlos, CA.
Other manufacturers also will be
utilized.

Ranging in size from six to 10
feet, the receivers will be installed
across the country starting in July,
predicated on final approval by the
FCC on the satellite channel power
required to use the 10 -foot dish.

Jenel moves
Jenel Corporation, Consultants

and Engineers moved its corporate
headquarters to Dallas, TX, on
March 15, 1980.

Elmer Smalling III, president and
chief engineer, will head the new
office at 10307 Bernardin, Dallas,
TX 75243.

Ampex increases prices on
audio -video product line

Ampex increased prices 8 to 100/0
for its full line of professional audio
and video equipment. "This in-
crease, which meets federal pricing
guidelines, is necessary in order to
cover increases in labor and ma-
terial costs and allow continuing
support for new products," accord-
ing to Donald V. Kleffman, vice
president/general manager of the
Ampex audio -video systems division.

The price increases for audio
systems became effective in Novem-
ber. Price increases for Ampex
video became effective January 1.

Increased production capacity
Amperex has completed the in-

vestment of another $1 million in its
Slatersville, RI Electro-Optical
manufacturing plant in order to
provide increased production
capacity for its 1/2 -inch Plumbicon

Minted

STACKED
VTRs
For easy

operating

access!

The console holds all sizes of 3/4" VTR equipment. An ideal setup for videotape
duplicating. Shelves adjust on 1" increments. Sliding pullout shelves plus
caster -mounted mobility for easy maintenance and total access to VTR s. Stack
up to 5 VTR drawers on a single console. For full -line catalog of video
consoles, tape and film trucks, film and videotape storage systems,
call toll -free or write:

THE WINSTED CORPORATION 8127 Pleasant Ave. So., Minneapolis, MN 55420

(612) 888-1957 Toll Free Number: (800) 328-2962

Ulinsted

TV camera tubes. With a produc-
tion clean -room area of 13,000
square feet, the Amperex E -O plant
is the largest clean -room facility in
the US. The facility employs 150
technical and production people
working directly on Plumbicon TV
camera tubes.

The decision to expand the
Slatersville E -O plant is the result of
Amperex's continuing expansion in
the ENG camera market. The in-
creasing demand for 2/3 -inch Plumbi-
con tubes for these cameras has led
to the investment at this time.
Amperex does not see a saturation
in the ENG market for some time to
come.

ATR-124 deliveries begin
Ampex has begun deliveries of its

new ATR-124 multi -track audio re-
corder, according to Lee Cochran,
general manager of the Audio -Video
Systems Division's audio products
group.

The first delivery was made to
Filmways/Heider Recording of
Hollywood, "one of 23 units that
have been ordered by customers in
the US since the ATR-124's intro-
duction in November," Cochran
said.

People
of allages die of
heart disease

and stroke.

Put your money where
your Heart is.

4
toAmerican
Heart

. Association
WE'RE FIGHTING FOR YOUR LIFE
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Possible joint venture
COMSAT General Corporation

and Sears, Roebuck and Co. con-
firmed that they are engaged in
discussions regarding a possible
joint venture for the purpose of
providing satellite -to -home subscrip-
tion television service. The proposed
venture plans to offer high quality
programming nationwide for a fee.
Subscribers would receive the ser-
vice by rooftop antennas. No agree-
ment has yet been reached between
the two companies. The new service
would require approval by the
Federal Communications Commis-
sion.

Exclusive agreement
In an exclusive agreement be-

tween 3M and NEC, 3M has become
the exclusive US and Canada sales
and service outlet for the Model
TT -7000 NEC/3M "C" Format helical
videotape recorder.

Woodruff Pacific Network
A new regional radio network has

been developed on the Pacific Coast.
Woodruff Pacific Network begins
broadcasting on June 2, 1980,
throughout California, Oregon and
Washington. Jack Hayes, formerly

with NBC Radio, is president of the
network. Norm Woodruff, formerly
with CBS Radio, is chairman.

The Network is using Westar
satellite, terrestrial microwave, and
digital circuits for distribution of
programming.

It has been more than 20 years
since California or the Pacific States
have been regularly linked by a
regional radio network dedicated to
serving the specific needs of the
region. The Don Lee Network had
been the major Pacific network until
the late 50s, and CBS continued its
Columbia Pacific Radio Network
with limited regional feeds into the
early 70s.

The new network will tailor
programming specific regional needs
of broadcasters in the Pacific
states.

JBL donates 4313 control
monitors

James B. Lansing Sound has
donated a pair of 4313 control
monitor loudspeakers to Middle Ten-
nessee State University for use in
that institution's Recording Industry
Management Program, it was an-
nounced by Ed Hart, JBL executive
vice president for marketing.
MTSU's 4 -year degree program in-

Here's how you can improve
your technical maintenance

skills economically!
Electronic Servicing is the monthly magazine for
today's professional electronic maintenance techni-
cian. Every issue brings you a wealth of timesaving
tips and ideas. Editorial features report on digital
servicing and applications, microprocessors, trouble-
shooting, test equipment reviews and applications,
RF circuits, component updates, case studies and
dozens more timely and beneficial topics. Everything
in the electronic servicing field.

Start increasing your maintenance knowledge now.
Order your subscription today. 1 year-$12, 2 years-
$19, 3 years-$24. All foreign countries: 1 year-
$15, 2 years-$25.

ORDER TODAY
Name
Address
City
State Zip
Visa/MC No. Expire date

Electronic Servicing,
P.O. Box 12901 Overland Park, KS 66212

cludes courses in record merchan-
dising, music industry law, and
audio engineering.

RCA executive says
commercial TV will remain

strong
Commercial TV Broadcasting will

remain a strong and vital business
despite some audience loss to new
home media in the 1980s, an RCA
executive predicted.

Hebert S. Schlosser, RCA execu-
tive vice president, said they video
disc, cable TV, pay TV and video-
tape are giving the viewer new
program sources and more choices
than ever before.

"The total impact of the new
media will be to reduce commercial
television's audience somewhat, to
knock the corners off that audience.
But those are big corners, and new
business can thrive in them."

ERRATA
Through an error of BE, the full -
page ad for Digital Video Systems in
our March issue carried the correct
photograph of the DVS Digital
Phaser but the incorrect text. Please
consult page 23 of this issue for the
correct information.

Quality, Performance-
second to none.

DM150 Digital Multimeter
Convenient hand-held size.
Ten -amp range. User-friendly
design with only 2 easy -to -
use rotary switches. One
switch for function, one for
range. Faceplate is color cod-
ed. Battery and fuse have
separate snap -out covers.
Large bench -size .6" LCD
display. Rugged ABS plastic
case with .1" (25mm) walls.
Will resolve 100µV, IAA,
and 100mil. Limits are
1000VDC, 750VAC, up to
10A AC or DC. Resistance
limit is 20Mi1.

DM210 Digital Multimeter
Large, easy to read .6" LCD
display. Function, range and
low battery annunciators.
Pushbutton switches are
color -coded to the front
panel. Two input jacks with
auto polarity means no lead
changing. Decimal point is
switched automatically when
rate is changed. Zeroing is
automatic. Sensitivity down
to 100µV, 100nA, and
100m11 at the most used
ranges up to 1000V,
2000mA, and 20M11. Five
year limited warranty)

BRIGHT
ELECTRONICS

P.O. Box 76972  Atlanta. Georgia 30328
Order toll free 800-241-3939
In Georgia call 404-257-1494
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new literature

NEED A HAND?
After planning and installing some of the
most creative and up-to-date sound systems
in top Japanese broadcasting studios, our
engineers now know that they can solve
any pr et)

Co

SIGMA"
lives up to its repu-
tation as the best
portable mixer in

the world.

sigma
SYSTEM EN4Z3INEEFUNICA

TOKYO Office: Fukuda-2 Bldg., 2-57-9, Higashi -I kebukuro,
Toshima-ku, Tokyo, Japan
Tel: (03)983-1906

OSAKA Office: Sano Bldg., 2-1-59, Tenjinbashi, Kita-ku,
Osaka, Japan Tel: (06)353-8289
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People
of allages die of
heart disease

and stroke.

Put your money where
your Heart is.

jAmerican
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Heart

WE'RE FIGHTING FOR YOUR LIFE

Booklet
GTE Lenkurt-A new Microwave Radio Products
booklet describes the company's broad line of
microwave radio systems for the transmission of
video, voice and data. The illustrated booklet provides
a comprehensive description of the types 70F2, 79F1,
775 and 778 analog transmitter -receivers, the 79F1 -D
Digital Radio System and the 700F1 RF Repeater
System. It also provides basic information on FCC and
CCIR frequency bands, as well as fundamentals of
heterodyne, baseband and RF repeater operation.

Circle (140) on Reply Card

Data sheet
TRW LSI Products-An 8 -page data sheet describes
the MPY-8HUJ TTL, unsigned magnitude multiplier,
offering 45ns multiply time. The data sheet provides a
block diagram of the multiplier, equivalent input and
output schematics, specifications and a glossary of
terms related to the operation of the device.

Circle (141) on Reply Card

Voice frequency amplifier brochure
ITI Electronics-A new edition of its brochure on
voice frequency amplifiers has been introduced. Ten
different kinds of amplifiers, their applications,
characteristics and equivalencies with other brands
are discussed.

Circle (142) on Reply Card

NC4 brochure
LNR Communications-A revised brochure on 4GHz
Low Noise Amplifiers is available. This 8 -page
brochure provides technical information, applications
data, and specifications for the complete series of NC4
Low Noise Amplifiers for LNR. Included is descriptive
information for LNR's newest models NC4-51 and
NC4-61 LNAs designed specifically for continuous
operation in unattended terminals.
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Literature on custom color slides
Visual Horizons-An 8 -page illustrated brochure de-
scribes more than 200 new, creative custom slides
available for TV broadcasters and producers of AV
shows. It describes the AV services available,
including custom title and art slides, slide duplication,
computer typesetting, sales and training programs and
videotape duplication.
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Bulletin
Andrew-Bulletin 1080D provides detailed mechanical
data for use in planning the shipment and installation
of Andrew microwave antennas. Included are shipping
weights and dimensions, windload data, environmental
considerations, tower interface requirements, feed
clearance measurements, and an antenna system
planning worksheet to facilitate system design.

Circle (145) on Reply Card

Color encoder/image enhancer
Cohu-Model 8500 Color Encoder/Image Enhancer is
described in data sheet 6-705. The encoded color
signal of the model 8500 meets all applicable NTSC,
EIA, and FCC specifications, with models also
available to meet PAL, B, G, H, I and M requirements.
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new products

On -the -air mixing console
A new stereo on -the -air mixing

console offering increased flexibility
for both on -the -air and production
use has been announced by Audi-
tronics. Model 110B with up to 18

input positions is a modular design
using a motherboard into which a
wide variety of standard input,
signal processing and output mod-
ules may be installed.

Circle (100) on Reply Card

Adapters
A new line of adapters for

Century Precision's Arriflex bayonet
lenses allows the Arriflex bayonet to
mount to AATON, BOLEX, C -
MOUNT, CP-16R and ECLAIR. These
adapters are made of high quality

stainless steel and aluminum to
resist corrosion and wear. They are
calibrated to .0005 inch of accuracy
to ensure uniform fit and they are
hard black anodized. Special flat

interior paint minimizes internal
reflection.

Circle (101) on Reply Card

Camraprompter system
Cinema Products has announced

the availability of Camraprompter,
a low-cost, ultra -lightweight system
that is easy to set up and simple to
operate. The system utilizes a clear
acrylic optical flat set at a 45°
angle in front of the camera lens.
The optical flat acts as a mirror
reflecting the bright, easy -to -read

FEES:

NAME

ADDRESS

CITY

BROADCAST MAINTENANCE/TROUBLESHOOTING SEMINARS

For Radio and TV Broadcast Engineers and Technicians

Los Angeles June 25-27 0 Chicago July 23-25 Philadelphia August 13-15

4 eg//).conicie for
^Toi,,,ee 4. p...0 ^9i4e.e.

69011,,,USA,en7ce "e1746/e °net

°Wages P°06404.0.9

Vt.\ 1 -Day AM/FM Proof Of Performance Seminar (Optional -Separate Fee)

Day 1 - Tesf Equipment

Day 2- Solid -State Mainfenance&Troubleshoofing

Day 3 -Digital Electronics In Broadcasting

Los Angeles June 28 Chicago July 26 Philadelphia August 16

Enroll Early Class Size Limited

FiLos Angeles FiChicago FlPhiladelphia BM/TS

03 -day Package $950 EJ4-Day Package $1150 03 -day Seminar Only $735 [1]Proof of Performance Only $200

Total Enclbsed $ [:]Check M Elm° 0$200 Deposit, Balance Due 30 Days Before Seminar

[:]Charge my Master Charge x Expires Signature

(A minimum $50 Processing Fee will be charged on all cancelled enrollments.)

AGE PHONE (

COMPANY TITLE

STATE ZIP

Liaison Electronics Seminars
P. O. Box 40821

(317) 253-7774

Indianapolis IN 46240

Package Fees Include:
Timely training

 Best teachers
 Carry -home manual
 Hands -an experience
 Certificate of training
 All workshop materials and functions
 Hotel room (double -occupancy)
 Meals

Seminar -Only Fees Include:
 Timely training
 Best teachers
 Carry -home manual
 Hands-on experienc
 Certificate of traifil g

We Honor

Master Charge
master charge
711,4118011.(.10
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The
SESCOM

"MI -Series"
Audio Trans-

formers are spe-
cifically designed

for broadcast and
recording applications.

FEATURES
I. Low distortion <.2%

@ 30 Hz
2. Broad frequency

response ± 1 db
20-20KHz

3. Electro-static
shielding

4. Six power levels:
-40, -30, -10,
+4, +18 and
+30 dBm

5. Various primary and
secondary impedances

6. Double and single
mu -metal shields

7. Both shielded and
open versions.

SEND FOR

YOUR FREE
COPY OF

OUR NEW

CATALOG

Shielded
Terminals

Open Frame

COO

Plug-In

Plug- II
In

Wire
Leads

\L.."
We also manufacture direct boxes,
Mic-splitters, snakes and audio modules

SES
COM

"Quality
Engineered
Sound

\Products"

SESCOM, INC.
Las Vegas Blvd. North
Las Vegas, Nevada U.S.A.
(702) 384-0993. (800) 634-3457
TWK (910) 397-6996
"See us at Booth 905"

Circle (76) on Reply Card

feudioTape
for professionals

REEL TO REEL TAPE
Ampex, 3M. All grades.
On reels or hubs.

CASSETTES, C -10-C-90
With Agfa, TDK tape.

LEADER & SPLICING TAPE
EMPTY REELS & BOXES

All widths, sizes.

Competitive!
Shipped from Stock!

Ask for our recording supplies catalog

Poly
Corp. 312/298-5300

Rand Rd.  Des Plaines, IL 60011
15

script to the subject being photo-
graphed, with virtually no light loss
to the lens, according to the
manufacturer.
For information: Cinema Products, 2037
Granville Ave., Los Angeles, CA 90025.

Videotape editing system
Convergence announced immedi-

ate availability of the ECS-90 video-
tape editing system. The ECS-90 is a
microprocessor -based, plug-in video-
tape editing system designed for
1/2 -inch and 3/4 -inch videocassette
recorders. The ECS-90 works with
either control track or industry

standard SMPTE/EBU time code
with the optional TCR-90, a new
low-cost dual channel time code
reader. It can program fades to and
from black as well as generate
"crystal" black with the optional
Blade fader module. The ECS-90 can
also accept a new low cost version
of the Liplock audio pitch control
option.

Circle (103) an Reply Card

Sound powered
communications systems

Sound (voice) powered communi-
cations systems that provide clear
voice transmissions for miles, yet
require no electricity, batteries or
other power sources, are available
from the David Clark Company.
Ideal for all high noise areas
without power sources and applica-
tions where portable communica-
tions systems are necessary, the
system features noise attenuating
headsets that can be worn with all
kinds of safety head gear. The

headsets come with an acoustic
mic boom for hands -free operation
or with a noise -reducing, shielded
microphone with a push -to -talk
switch for use in high noise level
areas.

Circle (104) on Reply Card

Auto drive
Crosspoint Latch has introduced

the model 7200 Auto Drive. This unit
is a computerized controller for the
6112 and 6142 video production
switchers. The built-in computer
produces continuous smooth transi-
tions, performing operations such as
simultaneously moving the patterns
across the screen and changing the
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hue and size of the borders. This
unit has a solid-state memory with
the capacity for 256 events, with a
maximum programmable duration of
99 minutes per event. Each event
consists of the storage of the status
of the control panel. Events can be
grouped into sequences which may
be randomly initiated.

Circle (105) on Reply Card

Headphone amplifiers
Two new professional headphone

amplifiers, the HA 100 eight stereo
channel and AP 10 four stereo
channel that can be used with any
combination of 8 to 2000 0 head-

phones have been introduced by
Edcor. These units, in addition to
having a flat frequency response,
have less than 0.10/0 THD and an A
weighted S/N ratio of -101dB. Units
can be desktop or rack mounted.

Circle (106) on Reply Card

Enhancement system
A new concept in AM broadcast-

ing provides 1250/0 positive modula-
Circle (77) on Reply Card

90 Broadcast Engineering May 1980



tion, free of typical clipping type
distortion. This patent pending tech-
nique, Non-Symmetra-Mod enhance-
ment system, allows the AM broad-
caster to custom enhance his signal
so as to increase coverage. The
Non-Symmetra-Mod unit accom-
plishes this by producing a more
fully modulated signal with a clean,
low distortion sound, and with
significantly purer sideband struc-
ture than produced when clippers
are used. The system is compatible
with normal audio processors.

Circle (107) on Reply Card

Microphone/line
distribution amplifier

Modular Audio Products has in-
troduced the self -powered rack
mountable model 7823 microphone/
line distribution amplifier. The mod-
el 7823 includes the model 4003
transformer coupled microphone
preamplifier with adjustable gain to
65dB; and the model 4820 balanced
output distribution amplifier which
drives eight 600 n lines at +20dBm.

A separate line level transformer
coupled uninterrupted output from
the microphone preamplifier is al-
ways available. A source select
switch enables the 7823 to be
alternately used from a line level
source through its balanced, bridg-
ing differential input, 80dB isolation
between outputs with extremely low
noise and distortion are achieved
through the use of MAP Audio
Op -Amps.

Circle (108) on Reply Card

Automated broadcast business
system

A competitively -priced, automated
broadcast business system, designed
to provide small- to medium-sized
radio and TV stations performance
which was previously reserved only
for large stations, has been devel-
oped by NIDUS Broadcast Systems.
The NIDUS system handles detailed

spot and program orders, rotation
schedules, sales analysis, billing
and reports on accounts payable
and receivable.

Circle (109) on Reply Card

16mm tele-cine projector
RADMAR has announced that it is

entering the video products market
with the introduction of its first
model of a 16mm tele-cine projector.
This type of projector (also called a
vidicon film chain projector) is used
to show 16mm motion picture films
on broadcast or closed circuit TV.

The projected film image is directed
by way of transfer optics into a
b&w or color television camera
where it is focused on the face of
the vidicon camera tube(s) and
processed for distribution like any
other picture from the television
camera. The unit is called the model
1580-RVC 16mm Tele-Cine Projector.

Circle (110) on Reply Card

Near -field antenna analzyer
Scientific-Atlanta has introduced

its model 2022 Spherical Near -Field
Antenna Analyzer. This new fully
automatic instrumentation package
combines the power and conveni-
ence of the model 2021 antenna
analyzer with near -field measure-
ment capability. The use of a
spherical near -field software pack-
age enables tests to be made on a

Even With A Cast
p Of Hundreds,

We're
Always Glad TO DO

A Special
 Mix 'n match stock parts to custom

design the ideal reels for your
mobile unit or studio.

 Sizes, shapes, capacities unlimited.
A wide choice of rewind options.

 Microphone cable, coaxial cable,
power cable: hookup & pickup go
smoother & faster with Hannay Reels.

 No other reel is remotely as efficient!
Free fact -packed Reel Guide! Ask
for your copy today.

Buy Hannay Reels and
Wind Up With The Best

HANNAYREELS
CLIFFORD B. HANNAY & SON, INC., WESTERLO, N.Y. 12193

Circle (78) on Reply Card

FREE CATALOG & AUDIO APPLICATIONS

OPAMP
LABS INC

CONSOLES
KITS & WIRED

AMPLIFIERS
MIC., EO, AC N,LINE,
TAPE,DISC, POWER

OSCILLATORS
AUDIO, TAPE BIAS

POWER SUPPLIES
1033 N. SYCAMORE AVE.
LOS ANGELES, CA. 90038
(213) 934-3566

Circle (79) on Reply Card

ENERGY.
We can't afford to

waste it.
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shorter test range. As a result,
significant savings can be realized
in facilities costs as well as in-
creased testing efficiencies resulting
from indoor operation. The model
2022 will automatically collect near -
field antenna test data and trans-
form it to any measurement dis-
tance, including infinity.

Circle (111) on Reply Card

Phono cartridge
Shure has introduced the M97 Era

IV Series phono cartridge, equipped
with N97HE stylus assembly (as

indicated on stylus grip). M97 Series
phono cartridges are available with

any one of five different and
interchangeable stylus assemblies.

Circle (112) on Reply Card

Armored cable assemblies
Trompeter Electronics has devel-

oped new armored coax, audio and
electro optic cable assemblies. In-
tended for abusive environments

such as television electronic news
gathering, these cables withstand
pull loads well in excess of 150
pounds and are unaffected by crush
loads associated with heavy automo-
tive and industrial traffic.

Circle (113) on Reply Card

Desktop control panel
A desktop control panel, model

Electric Rain Gauge
Now you can report minute -by -minute rainfall amounts and
not get wet! This new, low cost, remote -reading gauge
shows announcer rainfall accumulations in 1/100 -inch incre-
ments. Transmitter can be located several hundred feet
away and is completely automatic - needs no service or
attention. Ask for free Spec. Sheet, Model 525 Rain Gauge.

(214) Department B

Also, a complete line of
Weather Instruments

631-2490
Texas

Electronics, Inc.
P. 0. Box 7225

Dallas, TX 75209

Circle (80) on Reply Card
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7mvTeatronics REMEMBERS
6400 TV STAGE
LIGHTING CUES

200 cues for each of 32 channels (expandable to 64)
Usable with virtually any brand of dimmer Stores

fades up to 98 sec. duration  Easy to program  Large
digital readouts  Fade from any cue to any cue  CRT
& cassette peripherals available Copy any cue's setting
into any other cue Ideal complement to Teatronics
dimmers Manually alterable dipless crossfades

C
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MEMORY LIGHTING CONTROL

DEALER INQUIRIES INVITED  EXCLUSIVE DISTRIBUTOR TO THE VIDEO WORLD

telaud io centre P 0 BOX 921  BEVERLY HILLS
CA 90213  213 / 276-2726

CPD/PL, has been introduced by
Utah Scientific for control of its
routing switcher matrices. The pan-
el features party line operation
where connection to the matrix is
made via a single coaxial cable.
Power is supplied by an internal
transistor radio battery. Power con-
sumption is limited to a few millisec-
onds each time the Take button is
depressed, while a combination of
CMOS and low -power TTL circuitry
further minimizes battery drain to
the point that batteries will typically
last for their shelf life. Two front -
panel LEDs give assurance of proper
data transmission and of adequate
reserve battery power. A slide -out
directory card is provided which
gives a source name/matrix input
cross-reference to permit the opera-
tor to preset the correct data in the
lever switch readouts prior to
depressing the Take button.

Circle (114) on Reply Card

TE-2 mic cable tester
Wireworks, manufacturer of pro-

fessional audio cabling systems, has
announced the TE-2 mic cable
tester. The unit combines all the
feature of its predecessor TE-1 plus
an additional test mode and direct
plugging of a second connector type.
The TE-2's additional test mode
checks for conductors shorted to the
case of XLR-3 type connectors. This
feature exposes the ground -to -case
shorts often the cause of ground -
loop problems. TE-2 also incorpo-
rates 1/4 -inch phone connectors
which expands its capabilities to
directly plug and test phone -to -
phone cables and any combination
of XLR/3-to-phone cable arrange-
ments.

Circle (115) on Reply Card

"Bread Truck"
video production unit

A custom engineered video pro -
Circle (81) on Reply Card
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duction unit enclosed in a maneu-
verable "bread truck" body has
been introduced by Wolf Coach. The
HIPPO video production unit is a
complete mobile body that permits
quick response to any out of studio
recording and production need.

Accommodating a crew of six, it
incorporates a 1 -inch videotape
system, stereo tape recorder, 12
input audio console, full effects
video switcher, character genera-
tor, three to four cameras, and
power generators.

Circle (116) on Reply Card

Professional audioflanger
Spectra Sound, a wholly owned

subsidiary of Spectra Sonics, has
introduced a professional audio
Hanger designated as the model
4000. The unit was designed to
create effects such as positive and
negative flanging, double tracking,

and speaker rotation simulation. In
addition to these effects, chorus,
vibrato, and tube echo effects can
be achieved. The model 4000 pro-
duces over five octaves of flanging
without input aliasing, output quan-
tization noise, or the introduction of
any high frequency clock compo-
nents.

Circle (117) on Reply Card

Solid-state CCD video camera
A high -resolution, monochrome

solid-state video camera using an
LSI charge -coupled device (CCD) is
available from the electronic compo-
nents division of Panasonic. Desig-
nated as BS -701, the new camera
offers very high resolution of 280 TV
lines (horizontal) and 350 TV lines
(vertical). The 512x383 element CCD

image sensor that is at the heart of
the new camera is also available
from the company separately.

Circle (118) on Reply Card

Benchtop frequency counter
Global Specialties has an-

nounced a 650MHz benchtop fre-
quency counter, model 6001, which
is slated for early second quarter
delivery. The 6001 permits extreme-
ly accurate measurement of fre-

MEI MOP

Back!

The only full octave,
2 memory, oscilloscope
output, spectrum display.

Applied Technology Corporation
27106 46th South, Kent, WA 98031 (206) 854-4486

Circle (23) on Reply Card

If you standardize on Logitek. . .

you don't have to standardize!
You can choose from the largest, most diversified,
most flexible line of consoles in the industry:
more types, more options, more configurations
than you can get anywhere else, all designed for
unsurpassed quality, reliability and performance.
Choose up to 24 inputs plus optional EQ, reverb,
monitor amps, digital clocks & timers, all at
surprisingly low prices!
CALL COLLECT 713-782-4592
for our unbeatable console specs, plus details
on our phono amps, monitor amps, timers & much more.

I....ogiteb Electronic Systems, Inc., 3320 BERING DRIVE, HOUSTON, TEXAS 77057
^ In the Northeast U.S. Call H.M. Holzberg Associates at 201-256-0455.

Circle (82) on Reply Card Circle (83) on Reply Card

EASY, ACCURATE TV PULSE WIDTH MEASUREMENT

1:4 t0111
loalfinf 1510-1stitem

v.. ti :I
The PW-200 generates precision markers which are panel switching and front panel controls are used to

locked to either station sync or to incoming video. ajdust the position of the markers to the start and
These markers are inserted into incoming video for finish of the pulse to be measured. The time

viewing or a standard B&W picture monitor or tele- between markers is computed by the internal 10

vision waveform monitor. MHz clock and is numerically displayed on the LED

VERTICAL or HORIZONTAL mode is selected via front readout.

broadcast video systems ltd.
1050 McNICOLL AVE , AGINCOURT, ONTARIO M 1W 2L8

TEL. (416) 497.1020 TELEX 065.25329

Circle (84) on Reply Card
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INSTALLING

T.V. EQUIPMENT

YOU NEED

from

oni
VIDEO DELAY

.75f1
Series 525 0 005

1 10 to 246Ons (VIDEO)

750 ° ONO
1 .5 to 4965ns(pinso

° .To fit 19 racks

0 419 .Plug straight into

- 0
on air video

FOIE 0 Used Nationwide

525/3
.

IMORE VAltit
THAN CABLE

310es-520.
±4ns
TRIM

BILL PEGLER, Director
805 260 SOUTH SALEM, M. V 10590

Te1.914.763.8893 Twx:710.575.2600

Circle (85) on Reply Card

I REPLACEMENT TRANSFORMERS
FOR GATES. COLLINS. RCA. ETC.

GATES PLATE TRANSFORMERS
FM -250
FM -1B
EIC1E / F

$175
$400
$350

BC1GIH $350
BC1T $350
BC5P $1050

GATES MODULATION TRANSFORMERS
BC1 SERIES $400
BC5 SERIES $1000

GATES MODULATION REACTORS
BC1 SERIES

(40 HY@ 0.6 ADC) $400
BC5 SERIES

35 HY (a1 1.4 ADC) $600
DC FILTER CHOKES

5.0 HY @1.0 ADC
(REPLACES BE -0572) $175

5.0 HY 12.0 ADC $225
8.0 HY 1.5 ADC $200
10.0 HY @ 1.0 ADC $200

MISCELLANEOUS
RCA BTA IRIS TRANSFORMER $400
VANGUARD 1 PLATE TRANSFORMER $450
COLLINS 20V2 PLATE TRANSFORMER $350

MANY OTHER TRANSFORMERS ALSO AVAILABLE.
CALL US FOR FREE OUOTATIONS. LARGE STOCK AND
FAST DELIVERY

24 MONTH GUARANTEE ON ALL ITEMS

Peter W. Dahl Co.
4007 Fort Blvd.  El Paso. Texas 79930

Telephone (915) 566-5365

quency from 5Hz through 650MHz
plus exceptional flexibility in a
general purpose laboratory and test
bench frequency counter.

Circle (119) on Reply Card

SD series program demodulator
The SD series program demodula-

tor from California Microwave pro-
vides a high performance program
audio output for radio stations in
satellite broadcast networks. The
unit plugs into the demodulator shelf

PROGRAM DEMOO

111-153

AUDIO

11011

 ASO 001

CARRIER

1112 FREOUDIC

AUDIO

MONITOR

of the company's small aperture
earth terminal (SAT) and provides
optional audio bandwidths of 3.4, 5,
7.5 and 15kHz. Its consistent phase
and amplitude characteristics are
ideal for 15kHz FM stereo or 7.5kHz
AM stereo.

Circle (120) on Reply Card

Mounted telescopic towers
Aluma Tower is manufacturing

five styles of mobile van roof
mounted telescopic towers. These
towers will crank up on the heavier

duty model to 60 feet, if required.
They are manufactured for easy
mounting on a van ladder rack, so
they can be cranked up easily when
needed for use, and cranked down
easily for storage.

Circle (121) on Reply Card

RF load resistor
A low cost 80,000W RF load

resistor that provides several fea-
tures is being introduced by Bird
Electronics. Econoload model 8790 is

designed for matched termination of
a 50 o system during off -air testing,
maintenance or alignment of high -
power transmitters to 80kW from
audio through the UHF -TV bands.

Circle (122) on Reply Card

Cassette cleaner and evaluator
The Video Products Division of

Chyron is introduced the CCE
model U -1A which completely
cleans, evaluates and rewinds 3/4 -

inch videocassette tapes at 10 times

the speed of normal playback,
without altering recording signal.
Compact and completely self-con-
tained, the U -1A is simple to use
and fully automatic.

Circle (123) on Reply Card

Automatic microphone mixer
James B. Lansing Sound has

announced the model 7510 auto-
matic microphone mixer, which
comes standard as a four -input
module and is expandable to 24-
input capacity. Particularly suited
for installation in public meeting
facilities, the 7510 can also be a
useful tool in recording studio,

Circle (86) on Reply Card
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broadcast and sound reinforcement
applications. The 7510 features
automatic mic turn-on/turn-off and
output level correction that allows
considerable gain without feedback.

Circle (124) on Reply Card

Video recorder case
K and H Products has designed a

protective carrying case for the new
1 -inch helical -scan portable video
recorders, the Sony BVH-500 and
the RCA TH-50. The Porta-Brace
model number C-500 is a polyethy-
lene foam -padded, heavyweight Cor-
dura nylon recorder case. It pro-

vides access to all controls and
cable openings, and is designed to
permit tape removal while the deck
remains in the recorder case. The
unit includes the HB-20 heavy-duty
shoulder strap, which features a
felt -lined, leather shoulder pad.

Circle (125) on Reply Card

Video production mobility
A Wheelit video production cart

is available from Gruber Products.
The Wheelit has been designated
EFP-17 representing Electronic Field
Production 17. The new design in-
corporates large inflatable pneu-
matic tires that absorb more shock
and vibration, and actually makes
basic dolly moves possible while
taping. A separate monitor shelf has

been designed into the EFP-17 for
operator convenience. The monitor
platform is positioned forward so
that the recorder controls are at the
fingertips of the camera operator,
while operating the camera.

Circle (126) on Reply Card

Weather receiver
The model CRW from Gorman -

Redlich is a rack -mounted fully re-
motable weather receiver. The rear
terminal block provides a set of
terminals with 600 it output, con-
tinuous audio, as well as, 600
output gated audio that is acti-
vated during an alert. An internal
relay provides a contact closure
across another set of rear terminals
when an alert takes place. The con-
tact closure can be used to start a
tape recorder, or set off a buzzer or
a light at a remote location from the
receiver. The double conversion
crystal controlled receiver is
equipped with all three weather
service frequencies.

Circle (127) on Reply Card

Broadcast Mixer
Maldwyn Bowden International

has introduced the Series 24A
broadcast mixer. It is expandable

with bolt -on sub frames and is fully
modular. It has been ergonomically
designed.

Circle (128) on Reply Card

Memory unit
A random access character

generator memory unit with a
unique mode that allows pre-pro-
gramming of up to 100 program
steps has been announced by 3M's
Mincom Division. The 3M D-4500
mini -floppy storage device is in-
tended to be used with the compa-
ny's D-2000, D-2500, D-3000 and
D-3016 character generators. It
stores up to 400 pages of text, and a
subtitle mode allows storage and
random access for as many as 4000
individual lines of titling. The pro-
gram mode may also control the
time each page is displayed, the

SOLID STATE.
SOLID VALUE.
automated
broadcast 9155 Brookville Road

Silver Spring, MD 20910controls 301-587-3505

AUTOMATED BROADCAST CONTROLS'
1600S SEQUENTIAL CONTROLLER
STEREO AUTOMATION PROGRAMMER.

Now 1600S Sequential Controller, heart of
Automated Broadcast Controls' extra-
ordinary Assyst'm stereo back-up automa-
tion system, is available as an independent
unit. To give you all solid-state reliability.
Access to 16 events - expandable to 32 -
from up to 9 repeatable audio sources. And
easy interface with all standard broadcast
source equipment. All for only 52495.*

*F.O.B. Plant

Circle (87) on Reply Card

When accuracy Counts...Count on Belar

for AM/FM/TV MONITORS
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BELAR CALL ARNO MEYER (215) 687-5550
ELECTRONICS LABORATORY, INC.
LANCASTER AVENUE AT DORSET. DEVON, PA. 19333  80X 826  (2151 687-5550

Circle (88) on Reply Card
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THERE IS ONE WAY
TO EDIT TAPE

LIKE A PROFESSIONAL

That one way is to use the EDITALL block. Profes-
sionals know this well. Throughout the broadcast
industry, in recording studios, everywhere abso-
lute editing precision is the least acceptable
standard, you'll find the EDITALL block.

EDITALL blocks are available for virtually all for-
mats of audio and video tape. Our illustrated
brochure presents the entire line in detail. Write
to us for it.

EDITALL
TB

CORPORATION
PO. Box 17435
Washington, D.C. 20041

Circle (89) on Reply Card

Gordon
Headroom

Meter.
A better idea in program moni-
toring that meets the UK/EBU
standard for response to pro-
gram peaks while maintaining
an artistically desirable "syllabic"
response to music and speech.
$122.00 complete or $69.00
VU -conversion option.

Inovonics, Inc.
503-B Vandell Way
Campbell, CA 95008
Telephone
(408) 374-8300

playback speed and many other
functions. Programs may also be
placed on the floppy disk for perma-
nent storage and recall.

Circle (129) on Reply Card

Wireless mic transmitter
A low cost professional wireless

microphone transmitter has been
produced by Nady Systems. The
Nasty Cordless Black Microphone
Transmitter is tunable, operating on
clear channels in the FM band, 88-

108mHz. This assures clear channel
accessibility and interference -free
operations in any locale. Additional-
ly, this microphone has a 250 -foot
range and a frequency response of
20-20,000 Hz ±3dB. The transmitter
can be used with any microphone.

Circle (130) on Reply Card

Mic mixer
The model DE -4013 Voice-matic

Microphone Mixer from Industrial
Research Products restores gain
loss caused by adding microphones
to reduce the howl of feedback by
automatically attenuating inactive
microphones. As much gain is
generated as in a single microphone
system yet without the howl of
feedback. Background noise and
other room ambient noises are
eliminated from the system.

Modular method of construction
allows a choice of 2, 4, 6, 8, 10 or

12 channel units depending on the
requirements of a facility. Standard
features are sensitivity and attenua-
tion controls for each channel, an
auxiliary output, chairman override,
and front panel LED status indica-
tors. The Voice-matic fits into a
standard 19 -inch equipment rack.

Circle (131) on Reply Card

ENG hand trucks
Rack Techniques has introduced

its new line of electronic equipment
news gathering hand trucks for the
professional broadcast and video
market. The Series 2003 ENG hand

truck can hold 1/2 -inch VHS/Beta
or 3/4 -inch portable units and up to
a 9 -inch TV monitor. A Shure mixer
can be mounted on top where the
camera is sitting. Optional tripod
mountings are available upon re-
quest.

Circle (132) on Reply Card

ENERGY.
We can't
afford to
waste it.

Circle (90) on Reply Card
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CONSULTING RADIO ENGINEERS
Applications and Field Engineering
Computerized Frequency Surveys

345 Colorado Blvd.
Phone: (Area Code 303) 333-5562

DENVER, COLORADO 80206
Member AFCCE

MIDWEST ENGINEERING ASSOCIATES

e0111Ll[tillj Et1y.t2EET1

6934 A N UNIVERSITY
PEORIA, ILLINOIS 61614

(309) 692-4233
Member AFCCE

SMITH and POWSTENKO
Broadcasting and Telecommunications

Consultants

2000 N. Street, N.W.
Washington, D. C. 20036

(202) 293-7742

FRANK S. COLLIGAN
Telecommunications Consultant

Field technical services: A.M. directionals,
broadbanding, proofs, rehabilitations, feed
systems, custom components, instrumenta-
tion, reradiation, transmitters.

5111 WESTPATH COURT
WASHINGTON, DC. 20016

(301) 229-55/7

RALPH E. EVANS ASSOCIATES
CONSULTING COMMUNICATIONS ENGINEERS

216 N. Growl Bay Road
Sults 208

ThlensvIlle, WI 63082
Phone: (414) 242-6000 Member AFCCE

datawonle iac
AM  FM  TV

Directories
Allocation Studies
Antenna Design

1302 18th St., N.W., Suite 502
Washington, D.C. 20036

(202) 29 6-47 9 0

D. L. MARKLEY
& Associates, Inc.
CONSULTING ENGINEERS
3101B W. Harmon Hwy.

Peoria, Illinois 61604
(309) 6 73-7 511

Member AFCCE

       OOOOOOOOOO   
Advertising rates in Classified Section are 50

cents per word, each insertion, and must be
accompanied by cash to insure publication.

Each initial or abbreviation counts a full word.
Minimum classified charge, $4.00.

For ads on which replies are sent to us for
forwarding (blind ads), there is an additional
charge of $5.00 per insertion, to cover depart-
ment number, processing of replies, and mailing
costs.

Classified columns are not open to advertising
of any products regularly produced by manu-
facturers unless used and no longer owned by
the manufacturer or a distributor.

TRAINING

ELECTRONICS DEGREE by correspondence. Earn
A.S.E.T., then B.S.E.T. Free brochure. Grantham
College, 2550 South La Cienega, Los Angeles,
California 90034. 2-79-tf n

FIRST PHONE through cassette recorded lessons
at home plus one week seminar in Bostor,
Philadelphia, Detroit, Atlanta or Seattle. Our
twentieth year teaching FCC license courses.
Bob Johnson Radio License Preparation, 1201
Ninth, Manhattan Beach, Calif. 90266. Telephone
213-379-4461. 8-78-°,f

SERVICES

ONE STOP FOR ALL YOUR PROFESSIONAL
AUDIO REQUIREMENTS. Bottom line oriented.
F.T.C. Brewer Company, P.O. Box 8057, Pensa-
cola, Florida 32505. 7-71-tf

HELIAX-STYROFLEX. Large stock-bargain
prices-tested and certified. Write for price and
stock lists. Sierra Western Electric. Box 23872,
Oakland, Calif. 94623. Telephone (415) 832-3527.

1-73-tf

TRANSMITTER TUBES REPROCESSED-Save 40
to 50%. 3CX2500, 4CX5000, 4CX15000 and many
others. Write for details. FREELAND PRODUCTS
CO., 3233 Conti St., N.O., La. 70119, (504)
822-9222. 6-79-tfn

TOWER SERVICE: Erection. Sales. Service.
Painting. Inspections. Maintenance contracts.
Pioneer Tower Service, P.O. Box 253, Carrollton,
Missouri 64633, (816) 542-0840. 8-78-,f

AMPEX VTR SERVICE is now available from the
Technical Support Group. Your equipment will be
serviced by a former Ampex Senior Service Engi-
neer on either a contract or emergency basis.
Contact TSG, 611 West Main St., Louisville, Ky.
40202 or call (502) 583-5728. 3-80-4t

LATEST PATENT ANNOUNCEMENTS: TV,
Camera, VTR. Monthly list. Write for free sample,
information. Electro-Tech, P.O. Box 11006,
Albuquerque, New Mexico 87192. 4-80-2t

EQUIPMENT FOR SALE

O.K., who put the used prices
on the new equipment?

Is no mistake. Ilenis your chance to buy brand-
new 3M video goat at pnces you may never see
again. And each 01 these surplus pieces comes
with full manufacturer's watranty.

Production Snitcher MODEL 812
3 buses. 15 video layouts. 12 popular effects $1,800.00
Subcarner Distribution Amptifier

MODEL 730 $400.00
RGB I Enhancer MODEL 6210 51.503 00
Time and Tertp. Generator

MODEL Tit $750.00

For more Information
call toll -free 1400-328-1656.

3M

EQUIPMENT FOR SALE (CONT.)

SPRING CLEARANCE SALE!
MANY ITEMS DRASTICALLY REDUCED!

COLOR WEATHER RADAR-RCA AVQ 10, Color-
izer, on Air now, $15,000.
RCA TT-35CH VHF TRANSMITTER-All Spares,
Good Condition, $17,000.
RCA TT-50AH VHF TRANSMITTER-Excellent,
many spares, Ch. 11, $12,000.
AMPEX TA55B UHF TRANSMITTER -55KW,
Good Condition, ea. $120,000.
CVS 504B TIME BASE CORRECTOR-Recently
reconditioned, $6,000.
GE PE -400 COLOR CAMERAS-Pedestals, racks,
like new, ea. $10,000.
GE PE -350 COLOR CAMERAS-All accessories,
good condition, ea. $5,000.
GE PE -240 FILM CAMERA-Automatic gain &
blanking, $8,000.
CDL VSE 741 SWITCHER-12 input, chroma key,
$4,000.
IVC 500 COLOR CAMERA-Lens, cables, encod-
er, $4,000.
RCA TK-27A FILM CAMERA-Good condition,
TP 15 available, $12,000.
RCA 1600 FILM PROJECTORS-New, factory
cartons, TV shutter, ea. $900
EASTMAN 250 PROJECTORS-Recently removed
from service, ea. $2,000.
EASTMAN CT -500 PROJECTORS-Optical and
mag sound, ea. $1,000.
RCA TP-6 PROJECTORS-Reverse, good condi-
tion, ea. $1,000.
RCA TVM-1 MICROWAVE-7GHZ, audio channel,
$1,000.
RCA TR-22 VTR-RCA Hi -Band, D.O.C., one with
editor, $18,000.
RCA TR-4 VTR-Hi-Band, velcomp, editor,
$12,000.
AMPEX 1200A VTR's-Amtec, Colortec, West
Coast location, ea. $24,000.
IVC 960 C VTR's-Portable model, working good,
ea. $4,000.
NORELCO PC -70 COLOR CAMERA -16x1 200M
lens, 2 available, ea. $16,000.
NORELCO PCP -70 COLOR CAMERA-Portable or
studio use, $4,000.
NORELCO PC -60 COLOR CAMERA-Updated to
PC -70, new tubes, $8,000.
To buy or sell, call Toll Free (800) 241-7878, Bill
Kitchen or Charles McHan, Quality Media
Corporation. In GA call (404) 324-1271. 5-80-1t

AMPEX HS -100B SLOMO. Excellent condition,
used in studio environment. Includes spare disc.
Write to Dept. 491, Broadcast Engineering, P.O.
Box 12901, Overland Park, KS 66212. 3-80-2)

FOR SALE: IGM AUTOMATION UNIT, Model
500-3 including 4 IGM reel-to-reel stereo decks,
with tone sensors. 3 IGM carousels Model 20
ARS. Control unit Model 500-3, monitor panel,
program amplifiers, control modules, timer.
Power supply all in 4 racks, IGM with all inter -
connectors, etc. Price $15,000. Bob Schaeffer,
Chief Engineer, KFIZ Radio, 254 Winnebago
Drive, Fond du Lac, Wisconsin 54935. 5-80-1t

ANDREW LINE & CONNECTORS READY FOR
EMERGENCY SHIPMENT ANYWHERE BY AIR.
Broadcast Consultants Corp., (703) 777-8660, Box
590, Leesburg, VA 22075. 10-79-tf n

CONVERGENCE/PANASONIC editing systeefl-
NV-9200, 9V-9500, ECS-1B, PC -3, TT -6, LL -7. 1

yr. young, $12,000 or best offer. Contact Cyndi
Holberger, (617) 366-8911 X4318. 5-80-1t

BROADCAST CRYSTALS for AM, FM or TV trans-
mitters, frequency change, repair or replacement
of oven types. Also vacuum types for RCA,
Gates, Collins, etc. transmitters. Quality prod-
ucts, reasonable prices and better delivery! Don't
be without a spare crystal. Frequency change and
service for AM and FM monitors. Over 30 years in
the business. Eidson Electronic Co., Box 96,
Temple, Texas 76501. Phone (817) 773-3901.

12-74-tf

USED BROADCAST CARTRIDGES, Fidelipac
$35.00, Audiopak $45.00 per hundred, as is,
freight paid. Miscellaneous parts reasonably
priced. CART MART, BOX 3066, FORT WORTH,
TX. 76105. (817) 536-6437. 5-80-3t

COPPER STRAP, Ground Screens and #10 wire,
BCA, (404) 487-9559. 1-80-tfn
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EQUIPMENT FOR SALE (CONT.)

AMPEX AVR-2 VIDEOTAPE RECORDERS: Three
fully loaded nearly new VTRs (two with editors),
equipped with dropout comp., Autochroma/
velocity comp., auto tracking, and full color
monitoring, interfaced to CMX-300 system, plus
three spare heads. Contact Rod Hall at (213) 577-
5400. 3-80-4t

SPECTRUM ANALYZER-ASL model 8622 RF
Spectrum Analyzer, 10 to 1000 MHz, 3 -Inch CRT,
manual and application notes, weight 22 lbs.
Excellent condition, $895. M. W. Roberts, 3694
East Tompkins, Las Vegas, NV. (702) 451-3517.

3-80-3t

FOR SALE: COLLINS 830F 10kw amplifier,
excellent condition. Gates FM -1H 1kw transmit-
ter, w/o exciter. Collins A830-2 monaural exciter.
Also 3 1/8" gas barriers, 1 5/8" rigid line, type N
directional couplers. WHRB-FM, Cambridge, MA
617-495-4818, Walter Wheeler, CE. 4-80-2t

HELP WANTED

ENGINEERING
POSITIONS

We specialize in the _placement of TV
and Radio Engineers with Broadcast
Stations, Manufacturers, Industrial
TV, Production Facilities and Dealers;
all levels, positions. and locations
nationwide. Professional, confidential
- no fee. Best Industrial Reputation -
over 1000 client contacts. To 48iscuss
your employment possibilities phone
Alan Kornish at 1717) 287-9635 or send
your resume' now.

.1risystems
NEW BRIDGE CENTER, KINGSTON, PA. 18704

ENGINEER, broadcast, experienced, installation,
construction and maintenance, AM -FM, knowl-
edgeable FCC rules and regulations. Contact Bob
Howard, WYSL/WPHD, 425 Franklin St., Buffalo,
N.Y. 14202. Equal Opportunity Employer. 4-80-1t

TRANSMITTER MAINTENANCE TECHNICIAN:
Must be experienced In UHF transmitter mainte-
nance. Self starter, able to assume full responsi-
bility of transmitter maintenance and operations.
An FCC first class license is required. Salary
negotiable. Equal opportunity employer. Send all
reply's to Broadcasting Dept. 501, Broadcast
Engineering, P.O. Box 12901, Overland Park, KS
66212. 5-80-1t

MAINTENANCE ENGINEER: Background in TV
transmitter maintenance and studio maintenance
desired. Station located in the heart of Wisconsin
vacationland. Submit resume and salary require-
ments to Ned Westman, Chief Engineer, WAEO-
TV, P.O. Box 858, Rhinelander, WI 54501. An
Equal Opportunity Employer. 5-80-1t

POSITION OPEN: TV BROADCAST ENGINEER-
Position open at growing Southern Minnesota
public television station for a TV Broadcast
Engineer to operate and maintain modern tele-
vision production studio and transmitting equip-
ment. Renewable 12 month contract with a base
salary of $11,000 to $11,500 plus excellent
benefits. Minimum requirements: 1st class radio-
telephone FCC license, two (2) years of formal
electronic schooling, two (2) years of experience
in maintenance of television systems (Including
operation of a TV master control and trouble
shooting), and experience with Sony BVU equip-
ment highly desirable. Send cover letter and
resume to Mr. Thomas Aube, Chief Engineer,
KAVT-TV, 1900 8th Ave., N.W., Austin, Minne-
sota 55912. KAVT-TV, owned and operated by
Independent School District #492, is an equal
opportunity employer. 5-80-1t

Broadcast Engineers
Bored With Your Job or Career?

If you feel confined in your present job, sitting behind a desk or trapped
in a day -to- day routine with no future in sight, then a career with RCA
Service Company may be your ticket out.

RCA Service Company's Broadcast Engineers travel all over the world to
install, maintain and service transmitting systems, television cameras,
and/or television tape recording equipment. Experience in the
maintenance of television broadcast and related equipment necessary.
Digital background helpful.

We are looking for a few of the best Broadcast Specialists, who are able
to work without close supervision and who would enjoy working from
home to travel throughout the U.S. and occasionally to many foreign
countries. A first class radio- telephone license is required.

Naturally we provide excellent salaries and Company paid benefits
including medical and life Insurance, vacations, holidays, and an income
savings and retirement plans.

For immediate consideration, call collect, or send a letter or resume to:
John Thayer,13121298-7980. RCA Service Company, 1263A Rand Road, Des
Plaines, Ill. 60016. An Equal Opportunity Employer.

RCA
A Tradition On The Move!

VIDEOTAPE
ENGINEER

Diverse Responsibilities in Industrial
Video Communications with

International Harvester
If you're an experienced video engineer you'll appreciate the
state-of-the-art equipment and varied responsibilities that
International Harvester offers in industrial video
communications. It's an area that has rapidly developed and
grown during the last several years. And with our commitment
to the field you'll find open opportunities for future growth in
our sophisticated video center Iocated southwest of Chicago.
You'll play an active role in a professional video team
committed to excellence and innovations. Position offers a
perfect blend of maintenance and operational responsibilities
and some on -location work.
To qualify, you should have 3 or more years experience in color
CCTV or broadcast, be able to troubleshoot electronic
equipment and be a graduate of a 2 or 4 year electronic
program.
As a world leader in a wide range of industries, International
Harvester can offer you an excellent compensation package
and open room for growth. For immediate consideration, send
your resume in confidence to: B. Vest, Dept. 101,
INTERNATIONAL HARVESTER, 401 N. Michigan Ave.,
Chicago, IL 60611. An Equal Opportunity Employer M/F/H.

INa
INTERNATIONAL HARVESTER
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Grass Valley
Group Careers
Excellent career opportunities are immediately
available with the Grass Valley Group, for talented
people with television industry experience in these
areas:

Field Service Engineers
These challenging positions combine chances for
U.S. travel plus marketing and engineering career
opportunities. Individuals with experience design-
ing and/or maintaining television broadcast systems
are required to provide aftersales support for our
wide variety of complex systems.

Project Engineer
This excellent growth opportunity requires an
individual with video project experience plus
BSEE or equivalent, to assume responsibility for
challenging research and development

Field Sales
This key position requires someone with an ex-
cellent technical background in broadcasting.
Preference will be given to people with proven sales
experience. Excellent company benefits plus sales
and commission program are available to the
successful candidate.

The Grass Valley Group offers a state-of-the-art
technical environment in a serene rural setting. We
are located at the foothills of California's Sierra
Nevada mountains, where you'll find a relaxed
lifestyle and abundant recreational activities.

Interested and qualified candidates are invited to
send a resume in confidence to Sylvia Smith, The
Grass Valley Group, Inc., P.O. Box 1114, Grass
Valley, CA 95945. An equal Opportunity Em-
ployer M/F/H.

Grass Valley Group
A Tektronix Company

1111 I I I I I I I

HELP WANTED (CONT.)
WANTED-Experienced combination lighting and
cameraman for expanding Mid -West production
facility. Top salary and benefits. First Phone
required. Send resume to Bob Aaron, Engineering
Operations Manager, KPLR-TV, 4935 Lindell
Boulevard, St. Louis, MO 63108. 5-80-2t

WE ARE AN EQUAL OPPORTUNITY TV STATION
seeking an individual for the position of Engi-
neering Supervisor. Requirements are as follows:
BS in Electrical Engineering or Equivalent, First
Class FCC License, Television equipment and
transmitter maintenance background, thorough
knowledge FCC rules, regulations paperwork and
proof of experience. Must do technical training,
direct day to day technical operating and
maintenance personnel. Send resume to: P.O.
Box 2883, Pittsburgh, Pa. 15230. 5-80-1t

ELECTRONIC TECHNICIAN: Starting pay $7.50
plus per hour, plus excellent benefits. Installs
and maintains 2 way radio equipment. Requires
first or second Class FCC license. Apply
Personnel Dept., 204 City Hall, 419 Fulton St.,
Peoria, Illinois 61602. An Affirmative action
employer. 5-80-1t

IMMEDIATE OPENING FOR BROADCAST MAIN-
TENANCE ENGINEER. Minimum three years
experience in maintenance and operations, tech-
nical school and FCC First Class License. Excel-
lent benefits, good locations. Send resume to
Personnel Office, 121 Lake Superior Hall, Grand
Valley State Colleges, Allendale, MI 49401. GVSC
is an EEO/Affirmative Action Employer. 4-80-2t

RF BROADCAST ENGINEER for Southwest PBS
station. Must have First Class License, 2 years
experience in low band 20kw TV transmitter,
video microwave systems and willing to climb.
CONTACT: Larry Ahlstrom, KENW-TV, Portales,
New Mexico 88130. 5-80-1t

CHIEF ENGINEER: Growing network VHF station
in deep South seeking Chief Engineer. Must be
experienced with studio, transmitter, tape Eng.,
microwave. Will consider young, ambitious asst.
chief or technician who has the knowledge and
wants to advance. Reply to Dept. 499, Broadcast
Engineering, P.O. Box 12901, Overland Park, KS
66212. Equal Opportunity Employer. 4-80-3t

TRANSMITTER TECHNICIAN and studio mainte-
nance engineer needed for well-equipped small
market TV station in Idaho. Get away from the
crowds and to the good life. Excellent pay, fringe
benefits, an equal opportunity employer. Resume
to Dept. 502, Broadcast Engineering, Box 12901,
Overland Park, KS 66212. 5-80-2t

TRANSMITTER ENGINEERING SUPERVISOR for
UHF television station. Salary open. Contact
Mike Neibauer, Chief Engineer, KEDT-TV, P.O.
Box 416, Corpus Christi, TX 79403 or Call
512-855-2213. 4-80-2t

WANTED

WANTED: Pre -1926 radio equipment and tubes.
August J. Link, Surcom Associates, 305 Wiscon-
sin Ave., Oceanside, Ca. 92054, (714) 722-6162.

3-76-tf

WANTED: RADIO TRANSCRIPTIONS 16" "Eddy
Arnold Purina Shows" by Brown Transcription
Service. Would purchase all or tapes made from
same. Want other 16" and 12" transcriptions and
Radio Station Library's of Records, 78's, 45's,
L.P.'s, etc. Boyd Robeson, 2425 W. Maple St.,
Wichita, Kansas 67213, (316) 942-3673, 722-7765
nites. 5-80-1t

HIGHEST PRICES PAID for 112 Phase Monitors
and for clean, 12 year old or less, 1 KW and 10
KW AM Transmitters. All duty and transportation
paid. Surplus Equipment Sales, 2 Thorncliffe
Park Dr., Unit 28, Toronto, Ontario, Canada, M4H
1H2. 416-421-5631. 2-79-tfn

INSTANT CASH FOR TV EQUIPMENT: Urgently
need transmitters, antennas, towers, cameras,
vtrs, color studio equipment. Call toll free
800-241-7878. Bill Kitchen, Quality Media Corpo-
ration (In Georgia call 404-324-1271). 6-79-tf n
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To improve your
video recording...Maxell.

No matter what kind of video cassette system you're using, the resifts will be clearly
superior when you choose Maxell. And the choice is yours, in VHS, Beta and U-Matic formats.

You can depend on Maxell videccassettes to give an outstanding JErformance, no
matter how often they're called upon. That's because of Maxell's exclusive epiktriati. oxide
tape formula, which reproduces image sound and color with exceptional clarity and accuracy.
And it happens every time, because the cassette shells that house our cicice tapes are made
with such precision and quality, they'll stand up to repeated playback.

So depend on Maxell for performance. All ways.

Maxell Corporation of America
60 Oxford Drive
Moonachie, NJ 07074
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