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A bold statement. But no exaggeration.
Here's why . . . No 2 -track machine

available today-at any price-offers the
same level of advanced technology,
plus Studer audio performance and
renowned Studer quality. Only the
A807.

With the A807, Studer defines a
new price point. If you don't believe us,
check out the competition .. . It won't
take you long, because there isn't any.

Broadcast, post production, or stu-
dio-in whatever audio environment
you operate-make it your business to
check out the Studer A807. Start with
price . . .

High Tech, Low Price
Anyone who thinks "Studer"

always means "expensive," please take
note. With the A807, your dollars actu-
ally buy more now than they did five

"Absolutely
the

most
affordable

fulAprofessw
recorder

on
the

market."
years ago-more technology to help
you do your job better and faster.

Agile and Easy to Use
The Studer A807 is a fast, full -

featured machine for making quick
work of your production tasks.

Features include:  tape shuttle
wheel  reverse play  right hand edit 
tape dump  varispeed  multifunction
tape timer and autolocator with
programmable "soft keys"  digital set-
ting of audio alignment parameters for
3 tape speeds and 2 tape types  phan-
tom powered mic inputs on portable
version  RS 232 port  optional 1/4
track playback head  a variety of port-
able and console configurations.
including a 4 channel 1/2" version.

Studer Audio Perfor-
mance and Reliability

Advanced phase compensated
audio -electronics and Dolby HX Pro"'
ensure that this compact Studer
delivers full-sized Studer sonics.

A massive, die-cast chassis and
headblock, rugged AC spooling motors
and new brushless DC capstan motor,
remind you that the A807 is built with
the same quality and precision that
have been synonymous with the Studer
name for four decades.
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So-if "affordable" is not the first
word that comes to mind when you
think of Studer-think again.

Ask us about the A807. The most
affordable fully professional recorder
on the market.

Portable version of the Timer-autolocator-
A807 with wood side panels control panel

Available from Studer Revox Full -
Line Dealers. Or contact us directly: Los
Angeles (818) 780-4234 / New York (212)
255-4462 / Chicago (312) 526-1660 / San
Francisco (415) 930-9866 / Nashville
(615) 254-5651

STUDER
STUDER REVOX AMERICA INC.

1425 Elm Hill Pike  Nashville, TN 37210



The DYNAMAX- family
of cartridge machines

New models, good looking, great listening
rr hirty years of experience is work-
'. ing for you. In 1954, Fidelipac

invented the endless loop tape car-
tridge, and we've been in the business
ever since. We've focused our
experience to develop a complete
line of innovative, state-of-the-art
cartridge machines.

CTR100 Series
The ultimate cartridge machine. You
can intermix standard, high output,
mono, stereo, matrix and discrete
format cartridges using our Cartscan-
system. Even warn a jock to read
live tags or automatically turn on
external functions. Create special
effects with Vary Speed. Time carts
with ease, even in fast forward, with
our real time digital clock Other
features include DC servo motor.
Blackout status display. Splice finder.
On -board diagnostics. SMPTE time
code compatibility. Phase correcting

matrix system. Optional Maxtrax'
format. And audio you'd never
expect from a cart machine.

CTR10 Series
Our idea of basic utility. 3 cue tones.
Automatic fast forward. Audio search.
Audio switcher and mixer_ 1 kHz
defeat. Constant current recording.
Low voltage 2 -inch air damped sole-
noid. Ball -bearing self aligning pres-
sure roller. Azimuth independent
head bridge assembly. Superb audio.

CTR30 Series
A 3 -Deck that records. The recording
system is standard, and the complete
unit is priced below most play -only
3 -decks. The CTR30 Series offers 3
cue tones, audio switcher and mixer,
and a constant current recording
system for the cleanest audio you'll
ever put on a cartridge.

ESD10 Eraser/Splice Detector
Cleanest erasure ever! Dual constant
current precision erase heads. No
heat generating, tape stretching
degaussing coils. Continuous duty
operation. Reliable, adjustment -free,
patented splice finding.

All you'll ever need
The inventor of the tape cartridge
has invented a complete family of
cartridge machines. Let our experi-
ence work for you. For more
information, contact Fidelipac or your
authorized DYNAMAX distributor.

DYN A M
BROADCACT PRODUCTS BY F1DEUPAC ®

Fidelipac Corporation 0 P.O. Box 808  Moorestown, NJ 08057 U.S.A 0 609-235-3900  TELEX: 710-897-0254 0 Toll Free 800 -HOT TAPE

DYNAMAX products are designed and manufactured in the U.S.A.
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Why Sony
cutting edge o

BVE -9000

M.
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One company has consistently managed to stay at the forefront of
video technology.

Sony. We've been defining and redefining editing control units
for more than 12 years.Which enables us to offer a wide range of
sophisticated machines that are fast, accurate, easy -to -use and
offer the most features possible for the money.

With that in mind, it's easy to understand why the BVE -9000,
BVE -900 and BVE -600 editors differ, yet share Sony's key operat-
ing controls and features. For instance, they all automatically
detect and identify the type of Sony VTR being used and set the
appropriate control parameters through RS -422 serial control

ports. Plus, they
can read Control
Track,Time Code
and perform
video/audio split
edits.The list of
features goes on
and on, so by
all means,
read on.

The BVE -9000. State -Of -The -Art That's Top -Of -The -Line.
The Sony BVE -9000 is one of the most flexible and pow-

erful editing systems in the world. It's designed to save the
most precious commodity of all: time.

Among its significant innovations are multi -edit preview
and full assembly look ahead.This allows you to preview an
entire sequence of up to 999 events, before actually having to
record a single edit. And then,with the flick of a few key
strokes, you can automatically record the entire program.

Of course, there are many
other incredible features that

sdakailiPloovhelp you control your entire - I I

editing facility. For one thing, tiltrthe BVE -9000 can work -71-
I 1

with 28 separate devices. It IAA
also has an optional color
menu display that's user
friendly and programmable
for layout and color.

What's more, our
Dynamic Motion Control
Learn -With -Create and

BVE -900
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is on the
f technology.
switcher Learn -With -Create features allow you to record a move without having to re -
rehearse it. In addition, the temporary record assignment greatly speeds up multi -layering.
And the most complete set of test diagnostics in the industry helps reduce system downtime.
No wonder this top -of -the -line editing system can meet all your present and future needs.

The BVE -900. State -Of -The -Art TechnologyAnd State -Of-The -Art Economy.
The next best thing to editing on a BVE -9000 is editing on a BVE -900. It, too, is an

easy -to -use system and economically offers technical advancements and expandability.
It controls up to four VTR's in any

A/B roll edit. So you can perform
sync roll and sync play. In addition,
the BVE -900 gives you full control
of video switchers and audio
mixers, including fader selection
and VCA control for split audio/
video edits.

What's more, its easy -to -use
menu driven display puts edit
accessibility at your
fingertips.
The BVE -600. State -Of -
The -Art Technology Even
More Economically.

The BVE -600 is our most
economical unit. It allows you
to control threeVTRs (two
players and one recorder).
Which, depending on your needs, may be more than enough.You have tne power to dissolve,
wipe, or superimpose editing sequences,without the need for an external video switcher.
Our optional built-in component/composite video switcher offers a selection of 10 wipe
patterns.That, with our built-in MXP-29 Audio Mixer interface, make A/Broll editing a reality.
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Of all the benefits of using Sony editing control units, perhaps the
form an easy -to -use system.Which means you can connect them to
Sony VTRs, switchers, audio mixers and video monitors. All of which
are serviced by Sony.

For more information about Sony's entire line of editors,write
to: Sony Information Center, PO Box 6185, Union, NJ 07083.Then
you'll be able to see even better why Sony is on the cutting edge of
technology.

SONY
Broadcast Products
Sony Communications Products Company

BVE-600

greatest is that they

01988 Sony COmrnunicanOnS Producis Co., a dinsoon of Sony Corp of Amenca, 1600 Queen Anne Rd Teaneck, NJ 07666



Mobility. Versatility. Half -inch speed and
portability with one -inch quality. You
can have it all with the new JVC M -II
Video System.

From a full function editing recorder to a portable M -II
recorder for field use, the M-Il system is designed for
easy integration with 3/4" U -VCR and S -VHS recorders
as well as M -II equipment and component digital
effects units.

Through use of the M -II format with Chroma Time -

Compressed Multiplexing the picture recorded and
played back maintains full broadcast quality over
several generations.

The higher recording density of the metal particle
tape and CTCM recording in the M -II format make
possible a continuous recording and playback time
of 90 minutes with a single cassette, approximately
the size of VHS with the quality of one -inch.

Get the speed, mobility and versatility you need in
today's fast -paced broadcasting world. For more
information on the M -II format, contact your Midwest
representative today.

For all your video production needs rely
on the recognized leader. Midwest . . .

the Source.

Communications Corp.
One Spert1 Drive/Edgewood. KY 41017

(606) 331-8990

MIIMEST As the nation's largest JVC representative, Midwest offers you immediate delivery and
dependable service on the full line of JVC products including JVC M -II equipment.
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Solidas
a Sony

Sony videotape has a
rock -solid reputation as the
toughest you can buy.

One word sums up everything we tried
to achieve with Vl-K videotape: durability.

From its cross -linked binder system
to its adhesive base film, it was
perfected for the real world
of constant jogging, still
frame editing, shuttling...
and deadlines.

And its ultrafine
Vivax"" magnetic particle
formulation was made to
deliver astonishing picture
quality, higher stability
and optimum S/N ratio
with the lowest headwear
rate of any major one -inch
videotape.

What we did for Vl-K benefitted BCT
Betacam® too, resulting in trouble -free still
frame editing, totally reliable repeated
playback and worry -free long-term storage.

And new Sony BRS and XBR U-matic®
cassettes have all of the above plus the new
Sony Carbonmirror'" back coating, as well
as Sony's anti -static shell, which we intro-

duced in BCT Betacam. They deliver
a new level of durability runability
and especially fewer dropouts.

So, after all, Sony professional
videotape is just like any other
Sony: standard -setting video
and audio with a "solid as a
rock" reputation. That's why

it's the only videotape
you can treat like a Sony.

SONY
THE ONE AND ONLY.
Circle 103 on Reader Service Card
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THE REASONS FOR
BUYING COMARK'S

KLYSTRODE®

TRANSMITTER
KEEP PILING UR
$50,000 A YEAR IN ENERGY SAVINGS

IS JUST THE BEGINNING.
Comark's 120 kW Klystrode transmitters can slash
your energy bills up to 50%, compared :o today's

most advanced pulsed klystron transmitters. To learn
more about Comark's Klystrode eqLipped

transmitters with output power levels of 10 kW
(air-cooled) up to 360 kW (liquid -cooled)

call (215) 822-0777.

COMARK
COMARK COMMUNICATIONS, INC.

A l,1 Thomson-CSFCompany

Route 309 & Advance Lane  Colmar, PA 18915
Telex: 846075 Fax: (215) 822-9129

Klystrode' is a registered trademark of Varian Associates, Inc.
Circle 104 on Reader Service Card Page 61



Engineering is never com-
pletely divorced from the

calculation of dollars -and -
cents and cost

efficiencies.

VIEWPOINT

he business of engineering is a subject many in the industry feel
drawn toward these days, especially with capital budgets and long-range
strategic plans required from many chiefs' desks in the near future.

Engineering is never completely divorced from the calculation of dollars -
and -cents and cost efficiencies-except at its purest level, where engineering
approaches theoretical scientific research. The smart engineer always wants
to know how much something will cost, how much it will cost to operate,
how it will integrate with current equipment, and what the payoff will be to
the bottom line of station operations.

At the same time, engineers are often faced with fear and loathing when
asked to prepare a capital budget. Our basic advice here, having been
through a similar process recently, is to just take it "one step at a time." As
a good first step, we recommend looking over the sample engineering de-
partment budget forms that appear in this issue. Based on actual forms
used by a group broadcaster, they can provide a useful template for struc-
turing capital expenditures requests.

But what should those requests include? The increasing pace of techno-
logical change is making it harder than ever for engineers to stay on top of
the industry. This month's piece, "Tough Times. Tough Calls" examines a
few of the hottest areas of change. And when its time to specify equipment,
you'll find what you need in The Source, this year's edition of BME's annual
engineering buyers guide.

It is with great pleasure that we announce the appointment of Eva J.
Blinder as the new editor of BME. Having worked with her in the past and
read her contributions as the magazine's Senior Editor, many will recognize
Blinder as one of the outstanding journalists covering the technology of
broadcasting. Her decade of experience and thorough knowledge of the in-
dustry make her the ideal choice to steward BME's continued growth. 

Robert Rivlin
Editor -in -Chief

BME August 1988 11



Video That Sounds as Good as it Looks.

The video industry demands the same uncompro-
mising audio quality the recording industry expects.
Dolby SR/A-type noise reduction is now available
for the Sony BVH-3000/3100 VTR. Contact your Sony

representative and inquire about the optional

Photographed at On Tape Productions, San Francisco, CA.

single plug-in processing board, the BKH-3080.
Find out why recording and film studios around
the world rely on
Dolby for cleaner,
quieter audio.

DolbygSR
spectral recording

Sony Communications Products Co. Phone 201-833-5200, Dolby Laboratories lInc.,106 Potrero Avenue, San Francisco, CA 94103-4813, Phone 415-558-0200,Telex 34409, Facsimile 415-863-1373.346 Clapham Road, London SVV9 9AP
Phone 01-720-1111,Telex 919109, Facsimile 01-720-4118. Dolby and the Double -0 symbol are trademarks of Dolby Laboratories Licensing Corporation. CO Dolby Laboratories Inc. t988. S88/8321
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Take Another Look

Congratulations to you and your
staff on BME's new look! Being a
fan of "production value" I especially
congratulate Rick Stark for his de-
signs. The old BM/E was just fine. I
never expected anything better. The
information value of the old BM/E's,
all on file here since my subscription
began in the 1970s, remains intact
and, I'm sure, will continue. What
you've done is taken your place
among the combatants contributing
to the multitude of stimuli attacking
broadcasters today-visual stimuli,
all clamoring for their attention.
You've won! The magazine looks
fantastic! You're adding information,
making it more valuable, and the
ads remain the same (also a source
of information).

Again congratulations to your
staff on the new look.

Tom Konard, President
The Aircheck Factory

No Favorites

I could not help but laugh when
reading Tim Beasly's letter in the
April BME, ("Feedback," p. 16), as
he suggested that the FCC is more
lax in its enforcement of the rules
for NPR affiliates than for other ra-
dio or broadcast stations. As chief
engineer for the past seven years at
NPR affiliates, let me assure him
that this is not the case.

Beasly is not too specific in his
published letter, but if the unnamed
community in southeast Alabama is
near the tower of WTSU-FM, and
the unnamed "local" television sta-
tion is either WBRC-TV in Birming-
ham, AB, or WCTV-TV in Thomas-
ville, GA, (both on channel 6), then
the reason the FCC has not re-
sponded to citizen complaints is that
there probably has not been any vi -

FEEDBACK

Crail7111.

1V"

olation of the commission's rules and
regulations.

WTSU broadcasts 100 kW at 89.9
MHz. The audio subcarrier of chan-
nel 6 is 87.75 MHz. There are very
few television receivers, if any, that
can tell the difference between the
two-large-screen Mitsubishis seem-
ing to be the worst offenders. The
result is that the stronger of the two
signals is heard. Since both of the
channel 6 stations are 60 miles or
more from Troy, AB, my guess is
that the "stronger" signal of WTSU
is "blanking" the weaker audio sig-
nal the local television station.

I really can't say if the FCC is do-
ing a perfect or even adequate job of
enforcement-I have no horror sto-
ries of my own to tell.

Mark Tomlonson, CE
WMUK, Kalamazoo, MI

Refried Beans

I enjoyed Robert Rivlin's editorial in
the April BME ("Invasion of the
Bean Counters," p. 12). The broad-
casting industry should not feel

alone in its frustration with "bud-
get -weenies." Government agencies
have long had decisions made based
entirely or mostly on economic and
political rather than technical con-
siderations (and look where that has
taken them). Unfortunately, in busi-
ness and government alike, "bean
counters" are no more qualified to
make decisions on technical issues
without the advice of engineers than
are engineers qualified to make
managerial and profitability deci-
sions without the advice from the
appropriate experts. Profitablility
and survivability decisions are much
too important to leave to the unin-
formed, and cannot be intelligently
made unilaterally.

Not every M.D. is cut out to be a
surgeon or family practitioner; not
every engineer is cut out to be a line
engineer or engineering manager.
The trick is for the "system at large"
to recognize those people better at
engineering and let them stay there,
not "promote" them into manage-
ment slots when they would really
prefer to stay in hands-on engineer-
ing. Figuring out how to financially
and psychologically reward good
quality engineers while allowing
them to stay on the floor is a real
problem for the owners and
management...with the advice of the
bean counters and engineers them-
selves, of course.

W.A. Hickey
Bowie, MD

Do you have any questions, comments,
or criticisms concerning what you
read in BME? Any bulletins or issues
you want to open up to other engineer-
ing management readers? Our letter
column, Feedback, is your forum.
Write to: Feedback-BME Magazine,
295 Madison Avenue, 19th Floor, New
York, NY 10017.
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UPDATE

Manufacturers Rally to Support
DASH... Varian Under Federal

Fire?...1125160 Consortium
Formed...Motorola Wares at

CES...Laysky's DAW

Sony, Studer Revox and TEAC
Reaffirm Support for DASH

Sony Corp., Willi Studer AG and the TEAC
Corp. recently announced ongoing support for
the Digital Audio Stationary Head (DASH)
multichannel recording format. A joint state-
ment was issued in Tokyo June 20 as the
three companies introduced new DASH -for-

mat products.
DASH is a standard format that ensures compatibility

between digital multitrack studio tape recorders with
stationary, rather than rotating heads. It covers from
two to 48 tracks and tape speeds from 12 to 76 cm per
second. Intended as a worldwide tape interchange, it
was introduced in 1982 by Sony, Willi Studer AG and
Matshushita Electric Industries Corporation.

All three companies will develop and expand their re-
spective lines of DASH products. Currently each compa-
ny's recorder supports full digital audio
interchangeablility with DASH recorders from other
companies. DASH components used in common include
heads, signal processing and interfacing LSI, although
other areas of product development remain independent.

Sony and Willi Studer AG also announced that the
joint engineering work necessary to establish an up-
wardly compatible DASH 48 -channel recorder has been
completed. A product announcement is expected before
the end of the year. A TEAC 48 -channel recorder is also
reportedly under development; 48 -channel recorders
from all three companies will be fully compatible with
new and current 24 -channel DASH recorders.

Product announcements for second -generation 24 -
channel DASH recorders included the Sony PCM-3324A,
an upgraded version of the PCM-3324 DASH 24 -channel
recorder, with improved A/D and D/A converters and re-
duced power consumption, and a prototype TEAC DASH
24 -channel recorder. The TEAC recorder will be dis-
played before the end of the year.

.3111111

Continental
Electronics
Suspended by
Government;
Varian Klystron
Unaffected
Varian Associate's Conti-
nental Electronics Divi-
sion, recently searched by
Federal agents as part of
an investigation into ir-
regularities in Department
of Defense procurement,
has been suspended from
contracting with any
agency in the executive
branch of the Federal Gov-
ernment. The company
was formally notified July
7 by the United States
Navy.

Varian, which recently
completed development of
the Multiple Depressed
Collector (MDC) klystron
tube with the NAB, says
neither the development
nor subsequent sale of the
klystron are part of the in-
vestigation. Varian, PBS
and the NAB began the
joint klystron development
project, which is based on
developing NASA technol-
ogies for commercial use,
in 1984.

"The MDC klystron is
not impacted by the inves-
tigation, which is a prod -

Varian's MDC external -cavity
klystron.

uct of a completely sepa-
rate operating unit from
Continental Electronics,"
said Glen Huffman, man-
ager for Cavity Amplifier
Tubes for Varian's Micro-
wave Tube division. "The
klystron tube is designed
for use in commercial tele-
vision broadcast, not de-
fense applications," he
added.

The klystron project was
developed by Varian's Mi-
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The all digital
digital effects system
Quantel's Encore is a very, very effective
effects system, the creme de la creme. Every
year it gets better and better, with more and
more unique features. Like the brilliant
accuracy of Corner Pinning which no-one
but no-one else can do. From the four sets of
axes through true through -point movement-": ti =j ,
to the smoothest, soothing curves. And
Flash, Sparkle, Caterpillar and Montage, just
a few of Encore's brilliant track and trail

1

effects. All in addition to the most
magnificent swoops, tumbles, turns and
other picture effects. All in real real-time.

What's more, Encore's operating system is
going up and up in reputation; the Floating

iew point Control and Spacetraks give
pinpoint positioning ydu can never, never
get from a joystick.

For real broadcast -quality quality, Encore.,
51:111(15 alone as a standalone effects system,
equally at home in broadcasting or post -
production. And, as an evolutionary part of
Quantel's Digital Production Future, it will
go on and on. for ever and ever. Well,
almost.

So we'll say it again: Encore, the very, very
effective all -digital digital effects system.
See it for yourself yourself.

Quante! Inc,
655 Washington Boulevard,
Stamford, Connecticut, CT 06901
Tel: (203) 348 4104 Fax: (203) 356 9021
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crowave 'rube division,
based in Palo Alto, CA.
Continental Electronics,
which makes high -power
radio equipment for mili-
tary and commercial use,
is based in Dallas, TX.
Both are divisions of
Varian's Electron Device
Group, which makes a
wide range of products in-
cluding microwave and X-
ray tubes. Varian Asso-
ciates, the parent company
of all the divisions, is also
based in Palo Alto.

"Our role was solely to
assist in the development

UPDATE

of the MDC klystron," said
Michael Rau, vice presi-
dent, science and technol-
ogy, for the NAB. "How
the product is marketed is
up to Varian."

Entering a joint technol-
ogy development project
with a commercial manu-
facturer is considered un-
usual for the NAB, accord-
ing to Rau, but the
program was undertaken
at the request of the asso-
ciation's UHF constitu-
ency. The NAB will ad-
dress similar projects on a
case -by -case basis, he said.

Manufacturers
Form Group to
Boost 1125/60
HDTV Production
A consortium of broadcast -
industry manufacturers
has joined together to urge
the adoption of
ATSC/SMPTE 1125/60
HDTV as an international
production standard.
Called the "HDTV 1125/60
Group", the organization
will be headquartered in
Washington, D.C. It has
named William G.
Connolly, currently presi-
dent of the Sony Advanced
Systems Group, to head its
technical efforts.

The Group's primary
purpose is to support
1125/60, which it bills as
"a production standard for
the world," as a standard
for HDTV studio origina-
tion and program
exchange.

"It's necessary to under-
stand that accepting
1125/60 HDTV for pro-
gram production does not

lock U.S. broadcasters into
accepting MUSE as a
transmission standard,"
Connolly told BME, add-
ing that this also applies
to any other transmission
standard currently under
consideration.

"1125/60 is an electronic
mastering format for high -
quality imaging and
what's important to broad-
casters is that it's
transcodable to the pro-
posed transmission stan-
dards," he said. At least
three of the 17 different
transmission standards
currently proposed to the
FCC have specified
1125/60 for program
production.

The North American
HDTV production stan-
dard is the result of six
years of study by the
ATSC and SMPTE. This
standard has been carried
by the U.S. Department of
State to current interna-
tional studies on HDTV
production and represents
the formal position of the
United States and Canada

r 1.111M11110.111

Layskymusic Bows World's
Biggest DAW

NYC-based audio production house Layskymusic
has installed what it says is the "world's largest
digital audio recording system." Designed and

developed for Layskymusic, the digital audio
workstation (DAW) system is based on New England
Digital's Synclavier digital music computer and Di-
rect -to -Disk post -production system.

The system features a 96 -voice computer with 64
Mbytes of polyphonic random access memory plus op-
tical disk storage with 2 gigabytes of memory per
disk. It also hosts 200 sequencer tracks of digital
sampling and direct -to -disk digital multitrack record-
ing. The systems lock to video through SMPTE time
code.

The facility plans to use the DAW to expand its ca-
pability for original music and sound production.
Consequently Layskymusic and the Musician's Union
"have spoken" and reached an agreement, according
to Richard Laysky, owner of the facility and chair-
man of SAMPAC (Society of of Advertising Music
Producers, Arrangers and Composers).

Layskymusic, which owns and operates a second
Synclavier system and two 24 -track analog studios,
has scored projects including the Purina Cat Chow
"Chow, Chow, Chow" advertising campaign and the
New York Mets 1986 winning season theme song.

Lavksymusic owner Richard Laysky (left) and creative director
and electronic music composer Tamara Kline.

BME August 1988 17



STARRING A FULL LINE OF PROFESSIONAL AUDIO AND VIDEO TAPE FORMATS

TO ENTERTAIN YOUR EVERY NEED. INTRODUCING THE NEWEST STARS IN TAPE TECHNOLOGY, INCLUDING

DAT, PCM AUDIO TAPE, S -VHS VIDEO TAPE, 8MM VIDEO TAPE, AND BETACAM TAPES!

FOR SIZES AND FORMATS, CALL

A MAXELL DISTRIBUTOR NEAR YOU. ANOTHER MAJOR STUDIO RELEASE FROM maxell.
PROFESSIONAL/INDUSTRIAL DIVISION

Maxell Corporation of America, 22-08 Route 208, Fair Lawn, NJ 07410 201-794-5900
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in worldwide efforts to
achieve a single HDTV
production standard.

Opponents of 1125/60 as
a production standard in-
clude Philips, which is
currently developing a
1050/59/4 transmission
standard, and NBC, which
argues for the same stan-
dard for production and
transmission. Companies
currently proposing trans-
mission systems are not
necessarily specifically
linking production and
transmission standards,
but argue that advantages
of disassociated standards
are outweighed by the
mandated conversion
process.

"Our goal is to help the
U.S. broadcaster to better
understand the issues and
to work closely with him
or her in the implementa-
tion of HDTV into the pro-
duction operation,"
Connolly said. The
1125/60 HDTV Group will
also provide information to
technical and non -tech-
nical groups currently
studying Advanced Televi-
sion Systems (ATV).

In addition to manufac-
turer members, the Group
includes advisors from
U.S. video and and motion
picture production and

William G. Connolly, president
of the Sony Advanced Systems
Group.

UPDATE

post production companies,
broadcasters and cable
system operators.

Charter member manu-
facturers who will offer
production equipment us-
ing the ATSC/SMPTE
1125/60 production stan-
dard include Chyron, Cin-
ema Products, Compres-
sion Labs, Dynair
Electronics, Dynatech
Broadcast Group and the
Grass Valley Group. Oth-
ers are Hitachi America,
Ikegami Electronics,
Magni Systems, NEC
America, Panasonic,
Panavision, Quantel, Rank
Cintel, Sony Corp. of
America, Symbolics
Graphics, Toshiba Amer-
ica, Ultimatte Corporation
and U.S. JVC.

Motorola Shows
AM Stereo Wares
at CES

Thank the Chicago Cubs
for something, sports fans.
IF KFMB-AM San Diego
hadn't aired the games in
glorious AM stereo, the
Cubbies wouldn't have
stormed hometown WGN-
AM and demanded same.
Consumed by envy, the
Detroit Tigers wouldn't
have muscled WJR-AM,
and now Pittsburgh wants
in, and well, we'll take
converts any way we can,
says Motorola, which has
been on the road to Da-
mascus it seems like for-
ever trying to turn the un-
believers on to AM stereo.

Like Broadcast Technol-
ogy Partners, Motorola
also stumped the hustings
hard at the SCES in Chi-
cago in June in an effort

Motorola C-QUAM equipment displayed
at recent CES in Chicago.

to get the broadcast indus-
try to talk to its final con-
stituency, and to receiver
manufacturers.

"You can really hear
that ball," they say, point-
ing out an increasing ten-
dency for broadcasters to
use AM Stereo to spice up
live sports events. The De-
troit Grand Prix Formula
1 auto race, for example,
will be broadcast live in
AM Stereo for the second
year in a row in June,
miked across a 40 -foot mo-
bile truck.

Motorola also showed off
its new MC13022 and
MC13024 chips. The first
is an advanced medium -
voltage AM stereo decoder
with a 10kHz notch for
automatic or user adjust-
able audio bandwidth con-
trol; the second is a low -
voltage AM stereo receiver
for use in portable
"Walkman" -style products.

In addition to personal
AM portable stereos,
Motorola also showed C-
QUAM AM Stereo modu-
lation monitors (model
1410) and exciters (model
1400). Over 100 stations
and many major suppliers
of car stereo equipment in-
cluding Blaupunkt and Al-
pine have signed on to the

format, although car ste-
reo makers like Kenwood
say that while their AM
stereo model is a best-
seller, it's because it's an
excellent high -end unit
and not specifically be-
cause of the AM stereo
feature.

It's the classic chicken -
and -egg: manufacturers
won't make the receivers
if they don't perceive de-
mand; stations won't push
the format to generate de-
mand if they don't feel
there's much equipment
installed.

"There's a lot of equip-
ment out there-broad-
casters just don't know it
it," said Don Wilson, engi-
neering manager for
Motorola. Out of a user
base of some 500M receiv-
ers, over 140M are C-
QUAM AM stereo, the
company says, adding
there are a lot of miscon-
ceptions about the format.

"You don't need a new
antenna and you don't
need a new transmitter,"
Wilson said. "Converting
to stereo offers you the
opportunity to examine
your system, check the en-
tire audio chain from stu-
dio to transmitter and up-
date if necessary." 
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BROADCAST

APM ...4 world leader in

licensing music for film, commer-

cial and audio-visual production

proudly introduces the BROADCAST

ONE compact disc production library.

BROADCAST ONEwill make

your station sparkle. Your produc-

tion will have a brilliance that your

advertisers and audience will hear

and love. Your station will sound

better and you'll sell more.

The music in BROADCAST

ONE has been selected from the

award -winning Bruton & KPM

libraries whose credits include films

(The Color Purple, Wall Street,

The Right Stuff and lionweed) and

commercials (Oldsmobile, Mazda,

Mercedes, and Harvey's Bristol

Creme) Some of the finest writers

and studio musicians in the world

contributed to BROADCAST ONE.

APM's commitment goes

beyond the quality, variety, and

convenience of BROADCAST ONE.

APM is the first company to offer

on -going service via its unique APM

"Production Hotline" To solve your

tough production problems the

APM "Production Hotline" allows

you to license additional music from

the vast KPM & Bruton libraries

and have it delivered overnight.

For a compact disc sam-

pler of BROADCAST ONE, please

call us toll free in Los Angeles

800 543 4276 (within California

call 213 461 3211)

Associated Production Music

6255 Sunset Boulevard

Suite 724

Hollywood, CA 90028

FAX 213.461.9102

APM. When
Music Matters.
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CROSSTALK
AN ENGINEERING MANAGEMENT JOURNAL

Boosting NTSC . . . The Soul of Seoul

Boosting NTSC

Amid all the talk about digital
video and high -definition tele-
vision, lowly NTSC is the un-

wanted stepchild of the industry. The
butt of frequent jokes, reviled for its
supposedly inherent artifacts, NTSC
has had more than its share of bad
press.

Nevertheless, certain segments of
the engineering community have con-
tinued to assert that there's more in
NTSC than meets the eye. The latest
addition to the list of NTSC boosters
is Central Dynamics Ltd., which in-
vited a small group of journalists up
to its Montreal headquarters last
month for a demonstration of a new
NTSC encoding and decoding technol-
ogy the company hopes will knock the
socks of the industry at its upcoming
SMPTE introduction.

The new technology, which CDL is
calling E-NTSC (for Enhanced NTSC,
in contrast to Yves Faroudja's Super
NTSC), was developed at INRS-Tele-
communications, a Montreal -based
research facility affiliated with the
University of Quebec. While INRS's
chief mandate is to conduct strategic
research and provide academic train-
ing for postgraduate students, it
maintains close ties with industry
and licenses the techniques it devel-
ops for commercial use wherever pos-
sible. CDL, right down the road, was
apparently a prime candidate.

The new technology behind the new
codecs arises from a new and unusual
perspective on the NTSC spectrum.
As is well understood, cross color and

LUMINANCE

CHROVIA
SATELLITE

Three -Dimensional Spectrum
R' of the NTSC Signal

Ft

Fh

Figure 1: Three-dimensional representation of the NTSC spectrum.

cross luminance artifacts in NTSC re-
sult from the difficulty of separating
the color subcarrier from the lumi-
nance signal.

The research conducted by Dr. Eric
DuBois and others at INRS-Telecom-
munications suggested that separat-
ing the chroma from the luminance
could be done much more effectively if
the signal was visualized in three di-
mensions, as opposed to the more
usual two-dimensional waveform
most engineers recognize. (DuBois
and a colleague, William F. Schreiber
of MIT, described their work in the

June 1988 issue of the SMPTE Jour-
nal.) Using this 3D waveform enabled
the researchers to isolate the chroma
much more accurately, without the
loss of luminance resolution that can
result from standard notch filtering
techniques.

Most of the work so far has taken
place in INRS-Telecommunication's
sophisticated computer simulation fa-
cility, in operation for more than a de-
cade, which was recently upgraded to
include real-time video simulation ca-
pabilities. By mid -July, a working
prototype of the encoder had been
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QCComputers and Communications

Announcing EP -3:The first CCD camera
designed for field production

Tube cameras used to be the
favorite for electronic field pro-
duction. Now there's a new star
in the field: the EP -3 from NEC.

This sharp new CCD camera
offers 700 -line horizontal resolu-
tion and 62dB S/N ratio.
So it goes head -to -head with
tubes in picture quality. And
when it comes to freezing fast
action, the EP -3 gives you far
greater clarity than tube
cameras. Because it has a
7 -speed electronic shutter, with
a top speed of 1/1500 second.

Operation is worry -free.
Forget about smear, burn -in and
comet -tailing.

The EP -3 outperforms tube
cameras under difficult lighting
conditions.

Make your own scorecard.
You'll see that the EP -3 is the first
CCD camera that challenges
tubes in field production and
comes out the overall winner.
lb find out how our latest CCD
camera can meet your EFP goals,
call NEC today.

NEC America. Inc.
Broadcast Equipment Division,
1255 Michael Drive. Wood Dale, Illinois 60191.
Tel:312-860-7600. Fax:312-860-2978.
Twix: 910-222-5991.
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built, and this was demonstrated for
the audience. The subject selected for
the live demo was the stuff of which
NTSC nightmares are made: a patch-
work quilt composed of tiny triangles
of contrasting colors and patterns. An
assistant moved the quilt in front of
the camera while various encoders
and decoders were switched on and
off. The reduction of artifacts with the
new CDL encoder was remarkable,
producing a signal nearly as clean as
the original, unencoded RGB feed.

According to Christian Tremblay,
who has been named to head product
development at CDL, the company
plans to introduce seven products in
the Prism -1 line, all sharing the pro-
prietary multi -dimensional digital fil-
ter that is the heart of the system. (It
should be noted that this is a
nonseparable 2D filter, as opposed to
cascaded V and H filters.) The first
two products will be an encoder -de-
coder pair for coding D-1 digital com-
ponent video to NTSC and back. A D-2
-to-NTSC coder -encoder pair will be
the third and fourth products.

CROSSTALK

The Soul of Seoul

While most of the engineering
community's attention has
been focused on the techno-

logical "golds" of NBC's Summer
Olympics coverage-the largest field
trials yet of the MI! component analog
video recording system, an all -compo-
nent graphics compositing process,
and the extensive use of stereo au-
dio-few have realized the enormous
burdens each of these has placed on
signal routing and distribution.

Those reponsible for engineering
the Olympics, however, began work-
ing on the problem as one of their first
priorities once NBC had received the
contract for American coverage.
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Rear view of NBC's massive 3M router. The router will be split into several pieces after the
Olympics for installation at NBC O&Os.

3M Series H routing switcher used by NBC
for the 1988 Summer Olympic Games in
Seoul, Korea.

"We had been in constant touch
with the production people," explains
Charlie Jablonski, managing direc-
tor, engineering for NBC's Olympics
effort, "so we knew some of the things
they had in mind. We put the routing
switcher out for bids almost
immediately."

The responses that began to come
back amazed both Jablonski and his
boss, Jack Weir, who coordinates
NBC's operations and engineering ef-
forts for the Games. "We knew all the
`big boys' in the routing switcher mar-
ket," he notes. "But at 3M we found a
group we felt would not only be able to
deliver the switcher we needed, but
could also do the work within really
tight time constraints."

The Seoul switcher consists of a 256
x 340 five -level matrix, with 176 x
271 signals on each of the two stereo
audio levels (four audio levels total).
These basic dimensions only tell part
of the story, however. For in addition
to audio and video, the switcher also
carries a 65 x 183 matrix for distribut-
ing time code and a 69 x 117 matrix
for a separate video key signal.

3M's engineers needed to do more
than simply design the switcher into a
reasonable number of cards. Almost
from the beginning they faced the
equal challenge of coming up with
control panel configurations that
would allow NBC to provide its op-
erating personnel (almost all of them
freelance at the games) with tools
that could be readily comprehended.
"Each type of operator gets a control
panel uniquely configured for his or
her needs," Jablonski explains. 
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MULTI -FORMAT INTEGRATION

JVC DISPELS THE RUMORS
OF FORMAT WARS

The video world is alive with talk about
formats, old and new. Editors write about
"the new age of video". Trade show
attendees pack the booths to see the
newest formats.

It makes great conversation. But it's
making the people who buy and use video
equipment uneasy, and confused.

The trouble is that all the formats -3/4 -in.,
S -VHS, and MII are being perceived as little
islands unto themselves, with no connecting
bridges, and no transitions.

It's time someone told the real story about
multi -format integration, because the truth is
that these formats can work together. They
can be complimentary, not confusing. And
they can offer more than the individual parts
alone can provide.

How can this be? It takes a commitment to
create a bridge between formats, so that the
production suite is a place of harmony. Not
hostility.

JVC has made that commitment. Our
314 -in., S -VHS, and MII products work
together. They will also work well with
equipment from other manufacturers.
The result is a production suite that links
yesterday's technology with today's
innovations, and today's innovations with

tomorrow's technology.
It didn't happen by accident. We planned

for it. Rather than beat our chests about the
"exclusivity" of our formats, we committed
our company to products that ease the
transition from MII to S -VHS to 3/4 -in. to
VHS. And even to 1 -in.

Imagine the benefits: The field production
crew brings S -VHS footage to the production
suite, where it is edited in the most desirable
manner-at the component level. The
material can be integrated with existing
libraries of 3/4 in., VHS, or any other tape,
and it can be alternately monitored in
component form, or in any format, on a
single monitor. The end result can be
S -VHS, 3/4 -in., MII, 1 -in. or VHS.

So much for exclusivity.
And so much for the belief that a

multi -format world must also be confusing
and expensive. While our competition is
boasting the benefits of one format over the
other, JVC is integrating the benefits and
applications of all the formats to make life
easier, less confusing, and less expensive.

Let JVC show you that there really is
such a thing as multi -format integration,
and how it can make your production suite
complimentary-not confusing.

Jvc®
ALWAYS A STEP AHEAD...
TO KEEP YOU A STEP AHEAD.
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TECH WATCH

A Nationwide
Computer Network?

By Eva J. Blinder

here's a bug in the system. You're
staring at a potentially huge problem.
A problem that could cause dead air.
Severe weather conditions have all
but downed your primary transmitter,
and the manufacturer support person

is out for the week....A prison riot in rural
New Mexico demands immediate coverage, not
to mention the coordination of sat uplinks,
terrestrial microwave, and possibly fiber to
get the live audio back to your Miami radio
station.

As you mentally rewrite your re-
sume, you suddenly remember talk-
ing with a manufacturer at the NAB
show in Las Vegas who had an easy
fix for this; he showed you a CAD
screen shot of his product's circuit
design.... You read an article in a trade
journal that detailed a remote broad-
cast from the Grand Canyon; there
was a list of outside transmission ser-
vices for most of the Southwest in-
cluded. If you could only get a look at
that circuit; if you could only remem-
ber which issue of the magazine the
story was in.

The missing link in these scenarios
is a dedicated nationwide computer
network for broadcast engineers: a
network that provides access to a vast
library of material, that offers a
method for high -detail image trans-
mission and manipulation, and that
provides for an interactive, lively bul-
letin board -like communication fo-
rum. Large field -dedicated networks
already exist for researchers and
educators, and although the obstacles
to such a system are numerous, move-
ment towards the establishment of a

nationwide "interstate highway" sys-
tem for information is already taking
place.

So far, the most comprehensive
groundwork for a nationwide com-
puter network has been laid by the
scientific and governmental commu-
nities. The National Science Founda-
tion, for example, has established
communications links among the six
national supercomputer centers it
funds. This network links with com-
puters at universities throughout the
U.S. to form NSFNET, allowing re-
searchers to share their work quickly
and efficiently.

Other, similar computer networks

have arisen to serve different seg-
ments of the scientific community.
One of these, ARPANET, links re-
searchers at companies with Defense
Department contracts. Another,
BITNET, links university -based com-
puters.

These networks frequently have
links, or "gateways," to other net-
works. NSFNET links with
ARPANET and several NASA labora-
tories; both ARPANET and BITNET
have links with USENET, an infor-
mal network of several thousand
UNIX -based computers located pri-
marily at university computer science
departments and computer -industry
companies.

Such inter -network links represent
a first step toward a true nationwide
computer network. But they remain
at a fairly primitive level, despite the
sophistication of the computers and
users they connect.

One of the basic problems the com-
puter networks face is incompatibill
ity. On the most basic level, each net-
work uses different hardware, and
data transfer rates vary. Each net-
work also has its own protocol to de-
fine who has access to the system and
how messages get to each system
user. Because the protocols differ, a

Vseries
srmrtmockm 95CV

The Hayes V -Se-
ries Smartmodem
9600 represents the
current state -the -
art in personal
computer telecom-
munications and
network
interconnectivity
hardware.

Blinder is the editor of BME.
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"THANK YOU, SONY. YOU'RE ME BEST
NEWS ON

Tv,/ Tom Bohn,
I' Technical Operations Manager

Maryland Public TV

Maryland Public TV delivers the latest news highlights
thanks, in part, to the latest in still image systems from
Sony.

The Sony ProMavica Still Image System delivers the
images you need, when you need them. It lets you
capture, store, retrieve, and even print and transmit still
images. Whether they're from computer, video or still
photography. Broadcast quality images that you can air in
an instant or whenever you need them.

The secret is the 2 -inch Mavipak diskette-the "video
slide" that stores up to 50 images, and audio too. It's
even reusable.

The ProMavica System components include a still
video camera, recorder/player, transmitter, color printer,

SONY
Sony, ProMavica an Mavipak are registered trademarks of Sony.
5.1988 Sony Corporation of America.
Sony Corporation of America, Still Image Systems Division,
Sony Drive, Park Ridge. New Jersey 07656

and all the accessories you need to transform interesting
events into captivating programs.

With the ProMavica System editors can mix images
from a variety of sources. Cameramen can transmit
images from the field over telephone lines. And it's the
ideal archive system for storing still images.

Let us help you define your applications needs. To find
out more, call us toll -free at 1-800-222-0878.

ProMavica
EVERYTHING COMES TOGETHER WITH PROWAVICA THE VIDEO SLIDE
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researcher who uses more than one
network must remember a different
access code for each system.

Furthermore, each site on a net-
work has its own address and may not
be directly connected to each other
site, even within the same network.
On USENET, for example, only a few
sites serve as "major backbones" that
receive and transfer the bulk of the
messages that pass through the sys-
tem. Other sites are connected to each
other via complicated "paths" that
travel through one or more of the ma-
jor backbones. To send a message to a
user located at another USENET site,
a user must know not only the other
user's logon name and site, but a path
that links the two sites.

The problems inherent in such a
system are obvious: inefficient and
slow contact, especially between sites
linked only by complex paths. Some
work is underway on standardizing
methods of systems interconnection,
but this work is still at an early stage.
And if one computer goes down at a
crucial point in the path, communica-
tions may be severely disrupted.

Despite the problems that face a na-
tional computer network for the sci-
entific community, some efforts are
underway. NSFNET is now operated
by Merit, Inc., a Michigan -wide re-
search network based in Ann Arbor.
Merit has a five-year contract to man-
age and improve NSFNET in conjunc-
tion with IBM and MCI Communica-
tions; one of the first projects is to
increase the net's data transmission
rate to 45 Mbits/s by early in the next
decade.

At the same time, however, other
networks are faring less well.
ARPANET, which achieved wide use
during the 1970s, is now being dis-
mantled due to government cutbacks.

What, then, are the prospects for a
nationwide computer network for
broadcast engineers? Most engineers
working at broadcast stations and
teleproduction facilities do not have
access to the minicomputers and
mainframes that make up networks
such as NSFNET and USENET. Fur -

TECH WATCH

CompuServe, the
commercial computer
information network,

hosts a Broadcast
Professionals Forum as
one of its many special -

interest discussion
areas.

thermore, these systems are presently
organized around the needs of re-
search scientists, not broadcast
engineers.

Those prospects aside, one comput-
erized link for broadcasters already
exists. CompuServe, the commercial
computer information network, hosts
a Broadcast Professionals Forum as
one of its many special -interest dis-
cussion areas. Like other
CompuServe forums, the Broadcast
Professionals Forum provides discus-
sion areas and data libraries, each
subdivided according to topic. Discus-
sion section topics include television,

CATV, technical issues, audio and
FCC issues. In addition, a manufac-
turers' section allows equipment
manufacturers to post the latest in-
formation about their services and
products.

Of particular interest to engineers,
the SBE and AES each have sec-
tions-SBENET and AESNET, re-
spectively-devoted to issues of inter-
est to their members. Newsletters of
SBE regional chapters are frequently
posted to the SBENET data library.
Other Forum data libraries contain,
among other things, useful computer
programs contributed by members
and "threads" of particularly interest-
ing discussions that have taken place
on the Forum.

In contrast to USENET or
NSFNET, CompuServe is accessible
to anyone with a computer or termi-
nal of any kind and an inexpensive
modem. It is not free, however; users
must pay a sign-up fee, and all time
on-line is charged by the minute. Its
data library and electronic mail sys-
tems accept binary files as well as
text, but limits on message size may
restrict the system's usefulness for
lengthy or complex discussion. 

Computer Industry Group Urges Standardization
The dream of nationwide-or even worldwide-computer networks
edged closer late last month as eight major players in the worldwide
computer and telecommunications fields joined to urge further
standardization.

The companies-Amdahl Corp., AT&T, British Telecom, Hewlett-
Packard, Northern Telecom, Telecom Canada, STC PLC and Unisys
Networks-have formed the OSI/Network Management Forum to fa-
cilitate adoption of the Open Systems Interconnection (OSI) interna-
tional standards model.

Forum members have pledged to implement. existing OSI standards
and contribute to the further development of those standards. A
spokesman for the group, Brian Hewat of Telecom Canada, stated,
"The principle task of the Forum will be to supply the specific imple-
mentation information, such as protocol options and message sets, that
designers need now to develop products that fit together with those of
other vendors."

The Forum's first effort will be to formulate a set of network man-
agement options within each of the several layers of the OSI model.
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f you're like many broadcast and
teleproduction CEs, the month of August
brings out mixed emotions. On the one
hand, there are thoughts of fun and re-
laxation. On the other is the realization
that, at any moment, you will need to
begin formulating plans for next year's
capital budget. And more and more these

days, engineering is being asked to describe how
each equipment purchase will fit into the station
or facility's long-range goals.

This task is particularly difficult now that
those who are running broadcast organizations-
almost exclusively accounting and financial peo-
ple-may not only lack knowledge of engineering
needs but also may have little understanding of
the broadcast environment. Every decision made
by engineering is being scrutinized in light of its
contributions to the bottom line.

A crystal ball would be nice-perhaps it can be

built into next year's purchase plans. Meanwhile,
we offer the following thoughts on equipment
trends with the aim of providing an insight on
how BME views the marketplace.

1. CAMERAS AND RECORDERS

Most stations are not expanding or adding new
production studio capability this year, nor is
there currently a rush to acquire new studio cam-
eras. This is balanced by an overall lack of devel-
opment in studio camera systems from
manufacturers.

Instead, everyone is concentrating on ENG and
EFP, with many stations feeling the immediate
need to replace field acquisition units.

In ENG/EFP cameras, the trend toward CCDs
is increasingly apparent. The question is no
longer whether to select a CCD camera, but
which CCD camera to select. The introduction of

Engineers responsible
for strategic

planning and budgeting
face some difficult

formulating decisions in
intermediate

and long-range goals.
BY ROBERT RIVLIN
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CCDs with horizontal resolution as high as 700
lines has prompted even holdouts such as
Ikegami to offer broadcast -quality, CCD-based
ENG/EFP cameras that few engineers will find
fault with.

While Sony is trying valiantly to protect its
market share in the 3/4 -inch arena with the intro-
duction of U-Matic SP, the format has had only
limited success. Meanwhile, both MH and
Betacam/Betacam SP (the former will slowly
phase out in favor of the SP variety) continue to
compete for the half -inch market. MI! is still hav-
ing its share of marketing problems, but the
Panasonic and JVC organizations are remaining
steadfast in their commitment to promoting it as
"the shoe that fits all feet"-meaning that it can
be used for not only field acquisition but also post -
production as well. On the other hand, Sony and
Ampex insist that a variety of formats need to be
adopted.

Suffice it to say that this summer's Olympics
will have served to convince many of the viability
of the MII format, as demonstrated by NBC.

The choice of ENG
format is, of course, far
more complicated than
selecting field record-
ers and cameras. It in-
volves the entire post -
production process,
intraplant signal
distributiion, and even
satellite operations. It
does appear, however,
that the component an-
alog video (CAV) for-

/
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mats have become well enough established that
there should be no fear of converting to Betacam
or MH and finding them replaced within a year or
two. Except for "digital Mir-the new system
coming from Matsushita that promises to record
PCM digital video using an MH-like recorder or
camcorder-the ENG market appears relatively
stable. Even with D-2 about to make a huge im-
pact on station operations, Ampex says that it
recommends acquiring footage using the
Betacam, then post -producing on D-2.

2. STATION AUTOMATION

Because of the potential it offers for lower operat-
ing costs (a reduced labor requirement) and im-
proved operating efficiency (fewer missed spots),
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on -air playback automation combined with auto-
mated MC switching is coming under increased
station engineering scrutiny.

The robotics systems
that roll prerecorded
tapes to air or can be
programmed to record
incoming signals have
now evolved to the
point of being rela-
tively stable technol-
ogies. The systems dif-
fer primarily in the
types of tape transport
used (some can take
multiple formats) and
the design of the robotics system that transports
tapes from the storage bins to the playback decks.

Where the technology is evolving, however, is
toward large-scale station automation systems
that also encompass production automation
(robotic cameras) and newsroom automation as
well. The dream of the not -too -distant future is of
a completely automated newscast in which the
producer not only writes up the copy on-line, but
preprograms camera angles, tape shuttling, tele-
prompter cues, and about every other necessity on
the same system.

How soon that dream will become reality is still
a topic for much discussion. The half -million -dol-
lar -and -up pricetags on the largest library man-
agement systems make them a capital expendi-
ture few stations will be able to budget in the next
year or two. Robotic camera control systems,
while promising on many levels, still have to
prove themselves in rigorous service (and, in
some areas, overcome union opposition) before
they gain widespread acceptance.

Although financial constraints continue to de-
fine the radio industry, whole -station automation
is also a goal for large market and/or format oper-
ations. Many stations are also examining digital
mass storage technologies for production, archiv-
ing and use in on -air broadcast. Touchscreen con-
trol is also available for radio use, where it is
being considered favorably for on -air and news-
room LAN interface.

3. FIBER OPTICS

When contemplating expansion or new plant con-
struction, one of the major questions faced by sta-
tion planners is whether to use conventional wir-
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ing or fiber optics systems.
Until a year or two ago, the decision was purely

one of economics, with
fiber almost always
losing out to copper.
Escalating copper
prices (due in part to
the continuing strike
at Arizona copper
mines) and a decrease
in the cost of fiber optic
cable and assemblies
are beginning to bring
fiber optics into its
own. And engineers

are using fiber cable today that can supply the
bandwidth needed to meet increasing demands
from digital video and audio, RGB component sys-
tems, muiltilevel distribution of components of
the video signal such as keys and fills, and so
forth.

Again, the technology that was "out somewhere
in the future" until fairly recently has now ma-
tured, with multiple vendors ensuring that the
station will get a fair price and reliable service on
the system selected.

Fiber optics, being used extensively this sum-
mer for TV coverage of the Democratic and Re-
publican conventions, is also being eyed by sta-
tion engineering as a reliable replacement for
existing microwave STLs. With frequencies
jammed and subject to interference, the fiber op-
tic link offers a relatively inexpensive alternative
(considering that it is carrying a station's prime
on -air signal).

oil 0
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4. DIGITAL
RECORDING

Is it necessary for you
to go digital in the near
future, and if so in
what format?

For broadcast sta-
tions, the answers are
fairly simple. There
will be occasional is-
lands of digital record-

ing in the plant-perhaps a D-2 on -air playback
system or a network delay operation. And, even-
tually, D-2 will replace the existing installed base
of Type C machines. But unless small -format dig -
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ital VCRs (such as the proposed Matsushita MII-
based system) come into widespread use, the lack
of a clear economic advantage to digital video re-
cording will make its widespread acceptance in
broadcast a very long-range possibility. (It should
be remembered that it took over 10 years for Type
C to be adopted by broadcasters, and that quad
VTRs are still the mainstay of many station
operations.)

On the other hand, the decisions faced by post -
production facilities are a lot more difficult. In the
first place, digital recording is almost a must for
facilities doing work on program production or
TV commercials. This as as much a necessity of
the type of work done by the facilities-involving
a large amount of multilayering and compositing
and multigeneration editing-as it is the result of
competitive pressure to be the first in the neigh-
borhood with digital (or at least not to be left
behind).

But which format, D-1 or D-2? When D-2 was
first announced by Ampex, it appears that the
company had in mind only relatively isolated dig-
ital islands such as an on -air playback system. As
time has gone on, however, and with Sony enter-
ing the D-2 arena, it now seems as though D-2 is
being promoted as a total production and post -
production system-a general replacement for
the thousands of Type C machines in use at facili-
ties.

D-1 will come to be used as a "specialty" format
for high -resolution graphics and for applications
where compositing a signal into NTSC would not
be appropriate, such as when doing extensive
multilayering. Otherwise, say proponents of D-2,
there is no reason to go to the expense and bother
of installing digital component VTRs-a process
that invovles extensive wiring changes, new rout-
ing, distribution and signal processing systems, a
new production switcher and several other pieces
of new equipment besides the VTR.

Major post -production facilities have already
responded to this logic, placing orders for hun-
dreds of D-2 machines at NAB. "When our work is
highly complex, we'll use an Abekas component
recorder," they point out. But for routine editing
tasks, the D-2 recorders will prevail.

5. DIGITAL AUDIO WORKSTATIONS

Of all the technologies being developed for use by
radio, none is more exciting than digital audio
workstations. There is the promise that
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Any way you look at it, this was no easy assignment for National
Video Center Recording Studios: two nights of Carly Simon in
concert had to be edited down to a one -hour HBO special. The
schedule was tight; there was no room for error. That's why
EASTMAN EVT-2000 Broadcast Video Tape was chosen for this
assignment by senior colorist Bill Willig and editor Chris Hengeveld.

Bil : "The hard part was matching colors. The concert was filmed
at dusk, with big arc lights for keys. And we had lots of reds,
the toughest color in video. But our Eastman tape held up
fine. Actually, we went to four generations with this tape.
Film transfer, editing, master, then dubbing. The quality was
amazing. A technical person might see the generation
differences. But you couldn't see it on the broadcast."

Chris: "Some tapes have tremendous dropouts. Especially saturated
color. But when we use Eastman tape for a job, we never
have those problems. Our clients love the color."

Bill: "We were ready pushing to get it done. HBO was running
promos, and actually had it in the program guide before it
was shot. That kind of schedule called for Eastman tape
reliability."

Chris: "We've been using it for two years for a lot of different jobs.
It's one of the many tapes we use that's never let us down.
We trust it!'

Find out how EASTMAN EVT-2000 Broadcast Video Tape can star in
your next production. For information call 1 800 44KODAK, Ext 814
(1 800 445-6325, Ext 814).

Senior colorist Bill Willig (left) and editor Chris Hengeveld.

Eastman
Professional Video Tape
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so they came to us. They knew that our The Still File R is the most responsive,
experience and leadership in quality video versatile and complete system available.
products would lead us to develop the We designed it that way.

 1,500 stills expandable to 10,000.

 Compact control panel and 6 rack unit frame.

 Built-in descriptive management assists
any operation.

 Flexible sequence facility for live/automated productions.

 Superior tape archiving software.

 Outstanding multi -generation & color frame quality.

LEITCH
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MIMI!

 Digital mix effects.

 Compression, keying, bordering, drop shadows...

 Keying of irregular shaped graphics with "Super Black".

 RS -422 and GPI interfaces.

 Simultaneous second user operation.

 Ideal for live/post production, film transfer,
automation...

STILL FILE

Leitch Video International Inc., 10 Dyas Rd., Don Mills, Ont., Canada M3B 1V5  Tel: (800) 387-0233 Fax: (416) 445-0595 Telex: 06 986 241
Leitch Video of America, Inc., 825K Greenbrier Circle, Chesapeake VA 23320  Tel: (800) 231-9673 or (804) 424-7920 Fax: (804) 424-0639
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workstations will not
only take over the
functions of console
and mixer in produc-
tions, but that their
reach can be expanded
to include both on -air
mixing and on -air
playback of both spots
and program material.

Radio, in general,
tends to be quite con-
servative when it

comes to new technologies. And while New En-
gland Digital has brought the system price below
$100,000, it is unlikely that many stations will be
able to buy into the new technology very quickly.

The first and most obvious place they will im-
pact is in the area of cart playback. Using
replacable media such as removable hard disks,
or massive solid-state memories, they promise to
both streamline the on -air palyback operation as
well as giving radio digital audio sound quality.
Manufacturers of conventional cart systems are
going to fight hard, claiming that no digital sys-
tem has the reliability of the functionable,
servicable NAB cart. But the digital systems are
already proving themselves to be both reliable
and cost-effective.

Currently digital compact disk players are
serving as on -air playback devices or providing
digital playback for transfer to cart or SFX or
music beds in the production studio. New rotating
head R-DAT digital audio tape recorders are re-
ceiving limited support as high -quality field ac-
quisition units, downlinks for satellite music
feeds and as a transport medium that maintains
programming in the digital domain. Fragility, ex-
pense and the current lack of edit capability in-
hibits the acceptance of R-DAT in radio produc-
tion or general field use, while lengthy cue time
and the complexity of programmability make R-
DAT difficult to use on -air in its current form.

Compact disk players can be sensitive to user
mistreatment and are not praised for durability
or reliability. Further, in their current
nonrecordable form they do not allow for easy
customization of material. Thus the industry is
often forced to cart CD -sourced material, diluting
many of the audio benefits of digital sound, and
finds itself looking for a playback medium that
combines "the sound and signal manipulation ca-
pabilities of digital with the convenience of cart."

Thus also the radio industry's interest in hybrid
equipment such as Denon's CD Cart unit for on -
air use and the digital audio workstation for
whole -station applications.

6. HDTV

There is no doubt that some form of advanced
television system is coming into the U.S. broad-
cast market, and probably within the next five
years. But since no one is clear at this point about
what form it will take-full-fledged 1125/60
HDTV, completley compatible NTSC transmitted
within current 6 MHz allocations, NTSC-compat-
ible with extra picture information carried in as -
yet -unallocated land mobile or UHF spectrum,
DBS service, or any of the more than one dozen
proposed systems-planning now for the future is
almost impossible.

No matter what system is finally selected, it
will almost certainly require extra bandwidth
somewhere in the production and/or signal pro-
cessing chain. It is therefore critical to examine
the bandwidth of any large-scale signal routing,
timing or distribution systems with an eye to-
wards upward compatibility. The same care
should go into the selection of an STL system.

Meanwhile, as the battles over proposed HDTV
transmission and studio production standards
rage, broadcasters are being offered the change to
clean up the NTSC sig-
nal. Sophisticated en-
coders and decoders
promise to eliminate
the cross color and
cross luminance arti-
facts that have plagued
NTSC from its inception.

One thing that does
seem clear is that
American broadcasters
are alarmed that they
do not have a viable
standard for HDTV yet, and they are demanding
that one be established, something considerably
better than current NTSC. The efforts of im-
proved and enhanced NTSC proponents not with-
standing, the industry seems ready to make a
break into the type of service that will be immedi-
ately noticable to the public. 

Rivlin is BME's editor -in -chief.
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Adhere to Broadcast Standards.
Every day, all over the world, Delta's full line of products make sure the most important broadcasting standard of all is met-

your total satisfaction.

AM Splatter Monitor- Spectrum analyzer
performance at a significantly reduced price! An
inexpensive means of verifying FCC and NRSC
spectral compliance. This frequency agile instrument
tunes from 1700 kHz down to 450 kHz, with 9 or
10 kHz channel spacing. The monitor also measures
incidental phase modulation (IPM). Designed to be
rack -mounted or operated from a vehicle's 12 volt
supply using an optional antenna.

Coaxial Transfer Switches-These 1113"
and 33/43" motorized four port switches are designed
to switch between antennas, transmitters, or dummy
loads both quickly and efficiently. The switches can
also be operated manually and are fully interlocked.

Rotary Variable Inductor-Where long
life and high reliability are required, specify the RVI.
Designed to provide long life, even under continuous
rotation, the RVI is available in either 12 µH or 10111-1
versions (maximum inductance). Other values by
special order.
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Impedance Bridges-At last, a means of
measuring your impedance under full power. Both
portable and in -line bridges are available, with a
variety of features, for both AM broadcast and HF
applications. The in -line Common Point Bridge can be
supplied with a TCA RF Ammeter to permit precise
current and impedance measurements.

C-QUAM® AM Stereo-The Above
Standard Industry Standard is easy to install and
maintain with its modular design and construction.
Offers standard features other manufacturers charge
as options. A sound value, built to last.

RF Ammeters and Sampling Toroids -
Precision toroidal current transformers (TCTs)
provide stable antenna monitor sampling while
eliminating the problems associated with loops.
TCTs also work well in supplying additional modu-
lation monitor or test sample RF outputs. The trans-
former coupled ammeter (TCA) offers stable base or
common point current readings, independent of
modulation. The dual and single scale meters also
provide remote DC outputs.
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RF Receiver/Generator -A rugged, high
output (2 watts) generator and correlation detector
receiver virtually eliminate false nulls caused by inter-
fering signals. The RG3A operates from 0.5 to 1.65
MHz, and the expanded range of the RG4 generates
signals from 100 kHz to 30 MHz.

The Above Standard
Industry Standards.

DELTA ELECTRONICS

Delta Electronics, Inc.  5730 General Washington Dr.
P.O. Box 11268  Alexandria, VA 22312  U.S.A.

Telephone: 703-354-3350
FAX: 703-354-0216  Telex: 90-1963

©1988-Delta Electronics, Inc. C-QUAM is a registered
trademark of Motorola, Inc. Manufactured under license from

Motorola, Inc.

High Power Pulse Reflectometer- Strong
interfering fields that would destroy time domain
reflectometers are virtually ignored by the PRH-1.
This instrument can handle up to 1,000 watts of
induced power on an intermittent basis as it locates
faults on transmission lines. Provides a visual repre-
sentation of the transmission or sample line, STL
coax, or antenna, using your oscilloscope.

Low Power RF Ammeters-When every
milliamp of current counts, depend on the accuracy of
the TCA-Jr. This portable RF ammeter is designed to
plug into either a Delta MJ-50 Meter Jack (pictured
above), or a standard J -plug jack. Two current ranges
are available: 0.2 to 1.0 Ampere, or 0.4 to 2.0
Amperes.
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Transmitter Power Controller - Your
insurance against over- and under -power citations.
Continuously monitors transmitter power levels,
compensating for AC power line sag by adjusting
the transmitter to 100% power.

Digital Controlled Processor-This inex-
pensive, stereo tri-band processor boasts user-friendly
controls and an aggressive sound. Mono stations
can take a step toward AM Stereo, at a price that
won't break the budget.

AM Antenna Monitors-These are true
ratio monitors which deliver a ratio reading without
the need to continually reset the reference tower to
1.000. This simple operation reduces errors by non-
technical personnel and makes tuning an array easier.
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PAYING FOR COMPLIANCE
Broadcast engineers can offset some costs of

mandated change if they look to the IRS
By Mark E. Battersby

n addition to many state and lo-
cal governments, Uncle Sam is
making increasing demands on
the broadcasting industry in the
name of environmental protec-
tion and employee health, wel-

fare and safety. But the lawmakers
rarely provide the funds the broad-
caster needs to comply with mandated
changes, improvements or reporting
requirements.

If the broadcaster knows where to
look, however, the Federal income tax
law can provide at least partial relief
from the added financial burden.
Plus, the same tax rules also provide
tax deductions for expenses incurred

in fighting the new regulations, or to-
ward the fines which often result if
the new laws are ignored.

First, any broadcasting operation
may face the need to make substan-
tial expenditures relating to the
health and safety of its employees. Al-
though the expenditure may be re-
quired by law, it is not immediately
tax deductible if it can be labeled a
capital expenditure.

Whether a particular expenditure
for health or safety is currently de-
ductible depends on the nature of the
expenditure. Engineering manage-
ment should note that if an expendi-
ture is a repair it is currently deduct-
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Nether
a current or a

depreciable expense,
compliance is usually

tax deductible.

PAYING FOR COMPLIANCE

ible. If, however, it is a capital expen-
diture, it must generally be recovered
through depreciation.

The tax laws are extremely com-
plex, so it is difficult to state a general
principle by which current business
expenses are distinguished from capi-
tal expenditures. But normally a capi-
tal expenditure is an outlay which re-
sults in:

The creation or acquisition of a new
asset with a life of more than one
year;

An increase in the value of an exist-
ing asset or a prolongation of its use-
ful life; or

The fitting of an existing asset to a
different use.

Obviously if engineering takes the
second point above literally, for in-
stance, it could be argued that the fit-
ting of a safety device to a machine
rarely increases its value or prolongs
its useful life. Indeed, the result is all -
too -often a loss of operating efficiency.
However, in one case that involved
safety devices on elevators, the U.S.
Tax Court stated "(It) is not necessary
that the monetary value be increased
or that the life of the asset is pro-
longed...., a betterment of operating
conditions, whether voluntary or in-
voluntary, is a sufficient reason for
capitalization."

In other words, the attitude of the
courts appears to
be this: The fact
that the expendi-
ture relates to

another asset and doesn't increase its
value or its life is irrelevent. The ex-
penditure was made to protect work-
ers, customers or the public from in-
jury. It results in an asset-the safety
device itself-with a useful life of
more than one year, and it must
therefore be treated as capital.

Note too that some incidental re-
pairs which don't materially add to
the value of station property or appre-
ciably prolong its life may be tax de-
ductible. Provided the cost of acqui-
sition or production, or its basis or
book value, is not increased as a re-
sult, repairs mandated by the govern-
ment which keep stations in ordi-
narily efficient operating condition
may qualify as tax deductions.

In one case, the repairs necessary to
bring one broadcaster's station into
compliance with a city building code
were deemed capital expenditures
even though the repairs did not actu-
ally prolong the life of the building.

The reason? The compliance in-
creased the value of the property.

To sum up, the characterization of
each expense as capital or current de-
pends upon the circumstances sur-
rounding its occurrence, regardless of
whether an expenditure was made to
comply with a governmental order.
One rule of thumb is that an item
with a useful life in excess of one year
is a capital expenditure and not a re-
pair expense.

Special assessments and levies are,
however, treated differently for tax
purposes. Assessments and levies
which tend to increase the value of
the property-that is, improvements
such as paving, sewers, sidewalks and
drainage-are generally not deduct-
ible. They are, however, capital ex-
penditures which must be added to
the cost of the land. They are not re-
coverable through depreciation and
are not tax deductible, even though
the value of the property was not, in
fact, increased.

Other special assessments must
also be treated with caution. For ex-
ample, a special assessment levied
against commercial properties in a
central business district to provide
parking facilities on the edges of the
district cannot be deducted as a busi-
ness expense even when an apprecia-
ble business benefit is expected. On
the other hand, assessments levied by
a city against business property own-
ers for their share of the expense of
converting a downtown city street
into an enclosed pedestrian mall are
capital expenditures subject to depre-
ciation over the period in which the
mall is expected to provide a business
advantage. In addition, the portion of
payments made to meet interest
charges on city bonds issued to fi-
nance such a project is also deductible
as taxes.

Compliance with government regu-
lations can, of course, mean large ex-
penditures of cash for capital im-
provements-broadcasters should
know that a portion of such expense
can be treated as a current deduction
under two special provisions. These
are "barrier removal for the handi-
capped" and "Code Section 179" ex-
penses.

"Barrier removal" works like this:
broadcasters can deduct the cost of re-
moving certain existing architectural
and transportation barriers to aid the
handicapped or elderly. For instance,
the cost of constructing a ramp for
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wheelchair users to remove the bar-
rier posed by steps falls into this cate-
gory. The deduction is taken in the
year when the fees are paid or in-
curred rather than treating the costs
as capital to be depreciated or recov-
ered over the life of the asset. Note the
maximum deduction allowed each
year is $35,000.

Second, Code Section 179 of the In-
ternal Revenue Code (our basic tax
law) accommodates more flexible
treatment of some expenditures. This
section permits up to $10,000 of the
cost of qualified property as an ex-
pense rather than a capital expendi-
ture. The principal limitation re-
duces the $10,000 annual deduction
dollar -for -dollar as total equipment
acquisitions exceed $200,000 per
year.

Also be aware that repairs and costs
incurred in meeting increased report-
ing requirements for bodies ranging
from OSHA (Occupational Health
and Safety Administration) to the In-
ternal Revenue Service are immedi-
ately deductible. But what about seri-
ous compliance?

If you need to engage an attorney-
or any professional service- to ex-
plain, implement or fight any govern-
ment mandate, the expense is usually
tax deductible as long as it relates to
your business. If the legal expense
corresponds to an expenditure for ac-
quiring or improving a capital asset,
however, it too is treated as a capital
expenditure.

In other words, compliance is usu-
ally tax deductible, either as a current
or as a depreciable expense. But re-
gardless of how tempting such a treat-
ment might be, bribes, kickbacks and
other illegal payments are never de-
ductible. This also applies to any ille-
gal payment to a public official or any
government employee.

Other payments which cannot be
deducted as business expenses in-
clude fines and penalties paid to the
government for the violation of any
law. Fines which are not by nature
penalties are, on the other hand, usu-
ally tax deductible.

For example, the IRS and the courts
have allowed tax deductions for Na-
tional Labor Relations Board awards
for liquidated damages under the Fair
Labor Standards Act and penalties
under the Federal Water Pollution
Control Act for oil spills. Liquidated
damages paid under the Walsh -
Healey Act are deductible if made on

account of minimum wage and over-
time violations, but not for child labor
violations.

Probably the most important tax
deduction of all is that for so-called
"lobbying expenses". The Federal tax
law permits an income tax deduction
for certain expenses related to ap-
pearances before and communications
with a legislative body, a legislative
committee or even an individual
legislator.

In order to qualify as a tax deduc-
tion, the lobbying activity must be
about a matter that is of direct inter-
est to your broadcast operation. It's
not enough that an existing or pro-
posed law, rule or regulation will af-
fect business in general. Meeting the
direct interest test includes legisla-
tion or proposed legislation increas-
ing or decreasing taxes applicable to
the broadcasting business, increasing
or decreasing operating costs or earn-
ings of the trade or business and in-
creasing or decreasing administrative
burdens connected with the broad-
casting operation.

Two limitations are imposed on lob-
bying activities. First, no tax deduc-
tion is allowed for any amount paid or
incurred by participating or interven-
ing in any political campaign. Second,
no deduction is allowed for expendi-
tures made to influence the general
public with re-

t
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proposal, election
or referendum. Finally, neither direct
or indirect contributions to political
candidates or parties are tax deduct-
ible as business expenses.

In conclusion, the burdens placed
on broadcasters in the name of the
environment, employee health and
safety and the general good all have
tax consequences. By closely adhering
to the rules from initiation through
implementation and enforcement, the
average broadcaster should find those
mandated expenditures at least par-
tially offset by income tax deductions.
Legal, accounting and other profes-
sional fees incurred to understand
and comply with regulations are all
deductible-but left unaddressed is
the larger issue that the bills for tax
deductible, mandated health and
safety equipment and related report-
ing need to be met by increased profits
from the broadcast operation itself. 
Battersby is a financial advisor and tax
consultant
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APPLYING THE
ENGINEERING

YARDSTICK

The prepurchase engineering evaluation is the
moment of truth that can reveal engineering

excellence or neglect.

or many a proud broadcast engineer-es
pecially one at a station owned by inves-
tors who know nothing about broadcast-
ing and where engineering budgets have
been slashed-the engineering evalua-

tion of his property must be like having a social
worker come into his home, take his children
into another room and ask where they received
all their bruises. Given an inadequate budget, a
station will suffer under the stewardship of even
the most intense engineering perfectionist if he's
unable to pay anyone to mow the field where his
tower sits, replace outworn equipment or pur-
chase a new piece of test gear. How can he possi-
bly justify purchase of a new waveform monitor
to ownership that can't tell the difference?

Observes Jerry Plemmons, VP of
engineering for Rhode Island's Outlet
Communications, "If an investor goes
home, turns on his TV, and there's a
picture there he figures, 'That's close
enough. Why spend any money on
anything else?' "

Problems resulting from engineer-

ing neglect by management with
short-term outlooks are perhaps most
clearly revealed during the engineer-
ing evaluation of a broadcast property
by a group's engineering director or
consultant prior to acquisition. It is at
this point that the mistake of running
a property for short-term gains rather
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than long-term profitability is most
clearly demonstrated. Such an engi-
neering evaluation, more than any-
thing else, is a report on how much it
will cost to make a station competi-
tive in the marketplace-and being
competitive in the long run demands
among other things, engineering ex-
cellence.

Outlet Communications' VP -engineering,
Gerald T. Plemmons.

Jules Cohen, the well-known Wash-
ington -based engineering consultant
whose firm provides station evalua-
tions as part of its range of services,
has frequently observed station man-
agement whose eye is strictly on the
short-term. "There are too many fast-

buck types who are interested only in
getting the maximum amount of
profit out," he comments, "and since
they don't intend to hold onto the sta-
tion indefinitely they do this by let-
ting maintenance slide. So long as a
station can stay on the air with a
fairly good picture they won't spend a
nickel on maintenance and they'll cut
the engineering staff right back to the
bone."

Engineering directors suffer from
this neglect as much as their stations.
George Parnicza, who recently con-
ducted several evaluations in his role
as corporate chief engineer for Act III
Broadcasting, found engineers at
these stations to be depressed. Their
attitude, he said, was "this is all I
have. I'm doing the best I can to make
pictures, but I wish I could do better."

"They're depressed because they
can't do what the rest of the stations
do," Parnicza comments. "They read



all about what's out in the world and
all the fine things people are doing
and they see what they have. And
since utilizing new equipment is one
of the primary ways engineers learn,
lacking it keeps them in the Dark
Ages."

Engineering neglect is especially
common at UHF stations, many of
which have been rushed into exis-
tence by investment groups who fan-
cied they'd make a killing in broad-
casting. The problem was intensified
when the FCC dropped the three-year
holding rule, further encouraging le-
veraged buyouts by investment
groups with perhaps no more knowl-
edge of broadcasting than the adage,
"Owning a station is a license for
printing money."

Plemmons has traveled around the
country for Outlet to evaluate some of
the stations that resulted. After a
company incurs the high debt of a le-
veraged buyout, he observes, "the
first thing to go is the capital budget."
Plemmons visited one such UHF sta-

market
for $14 million, where he estimated
that Outlet would have to spend an-
other $10 million over the next 10
years to get it competitive and keep it
competitive. It was one acquisition
his group never pursued further.

But that's the exception. As a rule,
engineering evaluations rarely influ-
ence the decision of whether or not to
proceed with the acquisition (espe-
cially in the case of a TV station),
though they do play a small role in
negotiating the price. "What you
really pay for is a license and network
affiliation," points out Frank Hard-
man, VP of engineering for American
Family Corporation's Broadcast
Division.

Instead, what a visiting engineer is
appraising as he walks through mas-
ter control and out to the transmitter
and tower isn't so much the value of
the engineering the station currently
owns (which in the case of a VHF sta-
tion fetching a price of $60 million or
more may represent only a small frac-
tion of the asking price), but a finan-
cial projection of what it will take to
make and keep that station as com-
petitive as it can be.

"My job isn't so much evaluating
what's good but looking with an eye

ENGINEERING YARDSTICK

towards what needs to be done to
make it better," explains Hardman.
"My boss wants to know, 'What's it
going to take to fix the station up to be
competitive in the market?"'

The engineering evaluation can
take place at any point between ini-
tial handshake and final consumma-
tion of the deal, but if employees of

the station are being kept in the dark
about the impending sale in order to
keep morale high, the visiting engi-
neer may visit anonymously or in dis-
guise. "As soon as someone goes in
with a checklist and taking pictures,
the staff immediately knows the sta-
tion is for sale and morale goes in the
tank," observes Plemmons, who's
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been known to do a walk through dis-
guised as a sales rep for Katz.

"Someone like the general sales
manager will take me through talk-
ing sales figures," he reveals. "Mean-

while, I'm marking down all the
equipment in the place in my mind."
In those situations, he explains, he
has to ask his questions as subtly as
possible, admittedly difficult when
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you're inquiring about antenna
modulation. "Sometimes I'll ask ques-
tions about a modulating system, and
the transmitter guys immediately
know I'm more than a salesman, that
I know something about engineering.
They can smell a rat very quickly."
After he's through, says Plemmons, "I
jump in a car, drive two blocks down
the street into a supermarket parking
lot, and before I forget everything
write it all down."

An engineer who flies in to a city to
do an evaluation will typically spend
no more than a day doing his on -site
evaluation, devoting half his time to
the facility and half to the transmit-
ter, tower and antenna. With these
limitations on his time, he can't possi-
bly examine every corner of the build-
ing or piece of equipment in detail. He
relies instead on some broad indi-
cators of engineering standards.

The first is simply outward appear-
ance-demonstration that there's an
order and intelligence at work. "If
that place was clean and had good in-
sides, if it was kept up," reveals Dick
Anderson, who retired in June as Fox
Television Stations' Director of Engi-
neering, "that told me the people had
an interest and respect for that facil-
ity, and it also told me that they had
respect for what they were doing."

Fred Steurer, vice president of engi-
neering for Pulitzer Broadcasting,
subscribes to the same theory. "I have
a rule of thumb," he says. "If it looks
good on the outside it's probably
pretty good on the inside. If the equip-
ment is just wired in haphazardly, the
same thought processes might lead
them to think, 'This particular thing
isn't working today, but we can get
around it.' And when tomorrow
comes, 'Well, we've been getting
around it, we can get around it an-
other day or two.' If things are neat
and the wires are straight and la-
beled, folks care."

So as he walks through master con-
trol, the engineer must notice not just
the age and condition of equipment,
but whether it is configured in a pro-
ductive fashion, with wires neatly
bundled and labeled and the floors
swept. Engineers who routinely per-
form these evaluations say that a hap-
hazard environment is one of the sur-
est signs that engineering quality is



Nova

low.
For example, while tape format has

become of increasing importance, a
station using the newest format
doesn't necessarily impress a visiting

If employees are being
kept in the dark about
the impending sale in
order to keep morale

high, the engineer may
visit anonymously.

engineer. Of more concern is whether
it's been integrated into a total sys-
tem.

"They'll replace two-inch with one -
inch or half -inch," notes Hardman,
"but all they do is slide the two-inch
out and roll the new format in. It be-
comes just another format, without
any thought to reorganization of the
floor."

As an indication of engineering's
role in purchasing decisions in a TV
station, some engineers pay special
attention to the ratio of "glamorous"
production equipment such as effects
generators to the unglamorous guts of
master control.

"If they have a go -o -o -d routing
switcher and terminal equipment,
you know the engineers have had a lot
of input," confirms Hardman. "If it's
mostly glitz, like a lot of graphics
equipment, then you know the pro-
duction people have been the big
guys. An ADO or big switcher is the
type of thing a production guy will
look for. An engineer will look for a
good distribution system. In a well -
run station, if he looks after that
someone else will look after the
other."

According to Pulitzer Broad-
casting's Steurer, "when the black
boxes and the racks are age-old and
there's a brand-new switcher and
graphics, you know that the news de-
partment is buying and engineering
isn't real strong." It's a problem he
doesn't find at stations where engi-
neering has more power. "A good en -
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gineer will be watchful for all the
times, not just some of them," notes
Steurer.

The typical examination also in-
cludes a cursory look at the structural
integrity of the building itself, includ-
ing the condition of the roof and of the
heating and cooling systems. And
ever since it was identified as an envi-
ronmental hazard, engineers have
been looking for signs of asbestos in
buildings constructed before 1975; its
presence makes remodeling difficult
and expensive. Some have been
known to gouge out small pieces of
wall to bring back for examination.
Because of the extremely carcino-
genic properties of asbestos, such
examinations should be approached
with caution.

In a process designed to map a sta-
tion's potential competitive strength
in the market and project capital
needs for at least the next 12 to 18
months, it it is understandable that a

Frank Hardman, director of engineering fin -
with Bill Comeaux, CE for member staion

station's transmitter should occupy a
disproportionate amount of attention
in the evaluation. Each of the two to
three power tubes in a transmitter
costs approximately $45,000 and has
a lifespan of just two to three years.
Should a TV station need a corn -
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American Family Broadcast Group (right),
WAFB.

pletely new transmitter, it will set the
new owner back one to three million
dollars-clearly a capital item owner-
ship needs to plan ahead for.

Just as the state of a routing
switcher quickly signals the engi-
neering status of a TV station, obvi-
ous clues like rusty guywires and
unmowed fields are good indicators of
neglected radio stations. "It's surpris-
ing how you can go out to some AM
antenna sites and find them com-
pletely overgrown with trees which
obviously have been growing for 15
years," comments Cohen. "It's one of
several indicators that management
has not been paying much attention
to keeping the station in tip-top condi-
tion."

Evaluation at the transmitter site
may include measurements to deter-
mine transmitter efficiency, espe-
cially with the new generation of
tubes. Parnicza, whose duties also in-
clude engineering WVAH-TV,
Charleston, is paying more attention
to efficiency ever since his station
switched from UHF to VHF and saw
its electricity bill jump from $2,000 to
$11,000.

Evaluating AM station directional
antennas is a special concern. "Even
some of the better technicians who are
fine as far as the studio is concerned
don't feel comfortable checking out di-
rectional antennas," confirms Cohen,
who says it is in the maintenance of
AM directional antennas that he most
frequently encounters sloppy engi-
neering, including run-down equip-
ment and license violations. In an
evaluation, an engineer will read an -
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tenna monitors and check base cur-
rents, as well as measuring monitor
points in the field to determine
whether the field strengths are
within the limits set by the license.

Above all, whether for radio or tele-
vision, the engineering survey is per-
formed with an eye to the station's
competitors. For example, the evalua-
tion of transmitter and tower is as
much a determination of current con-
ditions as it is a predictor of how sig-
nal strength might be improved.
Therefore, in addition to a description
of the antenna's and processor's age
and condition, a report from engi-
neers like Al Warmus, president of
Carl E. Smith, Consulting Engineers,
(an engineering survey firm specializ-
ing in radio properties) also includes
any recommendations for a new an-
tenna, processor or tower location
which would make the station more
competitive.

"If you're looking at the number
two or number three station, you look
at what the number one station is do-
ing," notes Steurer.

The engineering evaluation may
start before the engineer arrives at
the station with an examination of
public FCC files, frequently by con-
sultants like Cohen or Warmus, alert-
ing the prospective buyer to a history
of license violations and equipment
problems. Included in the files may be
requests for temporary authority to
operate outside license parameters,
indicating that some equipment may
have been malfunctioning; and no-
tices sent by the station to the FCC
that equipment had gone back to the

Fred Steurer, VP engineering, Pulitzer
Broadcasting Co.
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manufacturer for repair.
According to Warmus, missing files

may also point to problems. "We'll ask
about this file and that file. They'll
say, 'The director of engineering
didn't think we had to do it.' "

Because it tends to be a scrappier
business; and because the cost of engi-
neering represents a far greater per-

centage of the station cost in radio
than it does it television, the engi-
neering evaluation of a radio station
seems at times to be a more hostile
piece of detective work. Did the sta-
tion misrepresent itself? Is its signal
in compliance with its FCC charter?

"We always find deficiencies with
every station, there's always a way to
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get the bill down," boasts Warmus.
Despite the secrecy and unhappiness
that surrounds the sale of many
broadcast properties, visiting engi-
neers report they receive a warm wel-
come-especially at stations where
engineering has been neglected-
since it gives the engineering director
a chance to talk to a sympathetic ear.
For these station engineers, news of a
potential sale can promise a larger
budgets and a chance to raise the sta-
tion's engineering standards. Rather
than make excuses, TV station engi-
neers are for the most part quick to
acknowledge their stations' deficien-
cies.

"We find that, in general, the engi-
neers and operators of stations are
quite open and unlikely to hide any-
thing," confirms Cohen. "They realize
that certain technical practices are
inappropriate, and they complain, 'I
haven't been able to get the money to
hire somebody to go out and cut down
the grass in the field. I haven't been
able to get the money for test equip-
ment. I haven't been able to get the
money for new cart machines.' "

Anderson, who served as director of
engineering at Metromedia for 16
years before joining Fox, recalls the
reaction he received from engineering
directors as generally very good.
Metromedia's strategy was to seek out
under -achieving stations in a market
with an eye to improving them, and as
a result the engineer visited a large
number of poorly maintained facili-
ties. "They were hopeful that the sale
would be consummated because
Metromedia was a very well -re-
spected operation in the industry,"
Anderson recalls.

Parnicza, who's been looking over
similarly "disadvantaged" stations,
finds a comparable response. "They
were looking to us to come in, upgrade
their station and give them the equip-
ment they need to do a good job. And
basically that's what we end up doing:
making them something they can be
proud of. In the end, some of them
welcome the change. They know
what's missing and they're looking to
us to bring them up to speed." 

Michael A. Riulin is a New York City -
based freelance writer who specializes
in the communications field.

50 BME August 1988



New. Series II Camera Support System
from Sachtler.

7 6 5 4 3 2 1 0

SACHTLER. FRICTION FREE FLUID DRAG

-REPRODUCIBLE-

LEAKPROOF BY DESIGN.

SACHTLER. MOST ADVANCED

COUNTERBA_ANCE TECHNOLOGY.

SIMPLY SWI ICH-IN.

Compare the New Series II from Sachtler...with any other system.

Sachtler Other
Series II Systems

0 Design concept assures speed and repeatability. Yes
0 Friction free fluid system, Leak Proof. Yes
0 7 Exact, repeatable steps of drag for pan & tilt. Yes
0 Overcomes starting resistance & stopping hysteresis. Yes
0 Most advanced dynamic counterbalancing system. Yes
O Multi -step adjustment, even for latest CCD cameras. Yes
111Touch & Go quick release system. Yes
1=IFast, accurate remounting, an ENG time saver. Yes
0 Sliding, scaled camera platform. Yes
 Operating temperature range -40°F to + 140°F. Yes
1=13 year normal use warranty. Yes
0 5 year leak -proof fluid module guarantee. Yes

Every scene is seen better
with a Sachtler.

Call or write today for more information
and the location of your nearest Sachtler
dealer for a hands-on demonstration.

sachtler
corporation of america

55 North Main Street
Freeport, N.Y. 11520
Phone: (516) 867-4900

West coast:
3316 West Victory Blvd.
Burbank, CA 91505
Phone: (818) 845-4446

Circle 127 on Reader Service Cad Page 91
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Stations-
. :

and
request

Pronose
specific
expenditures/

capital

projects.roject
Late Fall-

Timing:

ceding

of
Pre.

A,
JV

ke:.

1;100'e.

EXPOODOO

1966
Capita

Request

Station
*111

Description

of
Required

Vendor

Propact

Materials/Equipment

SATELLIIE

NEW
FENCE

AROUND
TOWER

20

DEMODULAIOR/

FEES
DISIANCE

ON
AL.L.

SIDES

DOONCONVERIER/

FOR
SW

NEW STAIRS
FOR

LNA

ACCESS
INSO

DOGHOUSE

WILL

ALLOW
RECEP1ION

OF
WESIAR

4

IRANSPOODER

AR PRESENI

EQUIP
GOES

SACK
10 MUOICOMM

DELAY
s-(slerk

EVENSloe

islio_
oet.0

411
Io

REPLACE
OLD

evetatIoe

vrali
NO

ONGER
SOPPORIED

AIR
CON01110N-

10 REPl.ACE

10-YEAROLD

AIR

ING/SIODIO

CONDIIIONER,

COMPRESSOR

AND

ALIER
AIR

HANDLING

SYSIEM
INAT

CONDIIIONS

AIR
IN NEWSROOM,

AM

CONIROL,

GRNS
CONIROL,

AND

PROD
SIUDIO

e.1

Price

MUTUAL
SAIELLIIE

SCIENIIFICAILANIA

DIGI1AL

SYSIEM

ELECTRONICS

FOR
MUIOAL

RECEPIION

ON SAICOM

1R -I3

IHEY
WILL

MOVE
IHERE

MARCH
1966

CURRENI
sIslem

wit.t..

se sotas

GENINER
IELEMIX

10
CONSISTING

OF

CONIROL

011/2
DIGIIAL

HYBRIDS/

2 CALL
DIRECIORS/WLL

HANDLE

18
INCOMING

LINES
SIMILAR

10

PRESEN1
OALOG

SYSIEM.

10 REPLACE
Iet.elx

9

USE
$9

AS A
'BACKUP

10 REBUILD
10-YEAROLD

PRODOCIION

SIU010

CONSOLE
MAINFRAME

MONO
1NPU1

MODULES
(20)

CONINIONG,

STEREO
1'01

MODULES
(4)

BLANK
PANELS

(2)

MONO
E0

()

SIEREO
EQ (A)

1E51
OSC

MODOL.E.

(1)

1ELEPHONE

INIERFACE

(1)

SIEREO
LINE

SELECIOR

(4)

DIGIIAL
IIMER

KIT
()

CON1ROL
RA1

MONI1OR
MOD.

PROGRAM

PROODC1ION

ROOM
OIARI

MIR12-1
4 TRACK

RESUILD

OIHER

REEL10-REEL
OROADCASI

ELECIRONICS

CARS
pre

310
(2)

FIDEOPAC

DYNAMO
CARI

YAMAHA
SPX-90

ARMONI1ER

YAMAHA
REV -5

REVERE

INOMPSON

VOCAL
ELIMINAIOR

AUDIOMEIRICS

IMA
3 MIKE

SIAND

SIANION
310B

psetkmv

SYNIERIEX

220 CA

SIANION
661-A

CARIRIDGE

JEL
4410

SPEAKERS

(2)

REPLACEMENI

OF
WORN

OUI
CARPET

RA 356
4X4

BLUE
(2)

MISC.
(WIRE.

CONNECIORS,

ESC)

S O
IL MAIERIALS

InstallationSales
laxSIUDIO

FORNIIURE

Shipping
Other
101AL

DIGIIAL

1ELE-

PHONE
BRIDGE

PRODUCTION

SIUDIO
REBUILD

10IAL
3 SECTIONSCONSOL:

POWER
SUPPLY

(1)

Individual

expenditures

bids.

exceeding

$1,000
require

two

ti,

,t!
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V

7
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Sample
Forms

Good documentation can expedite capital planning
and implementation. Here's a template of forms that work.

If your station goes through a
comprehensive strategic
planning process-and,
especially if it doesn't-
you may find the following
samples of budgeting
paperwork useful. The forms
below were developed by
Jacor Communications Inc.
(five AM, seven FM),
Cincinnati, OH. They cover
each step in the planning
process, and their
implementation can aid
station management in
short-term and long-range

organization, direction and
control. This paperwork was
originally prepared for
radio stations, but the
matrix is equally applicable
to television. 

1

2

3

4

S

6

7

Date;

rtect: RegMaular
1988

rch, /988

Capital
Budget

To.
General

Manager/K111
From:

Director
of Group

Engineering
given

to the /988 capital
expenditures

budget.

After considerable
deliberation,

tentative
approval

has been

Attached

YOU will f/nd
a list

of projects
that have

been approved
for your

location
during

1988.
included

is also
the maximum

amount a7lowed
for each

Individual

still add ******
your needs.

project.
Please

review
this list

and verify
that it

1988 REGULAR
STATION

CAPITAL
EXPENDITURES,PROPOSED

TAT ION
V/EW

DATE:
FebFORruarSy,

1988RE
PAGE:

1 or 7PROJECT
DESCRIPTION:

Weather
Five -channel
Studio

A/C improvementsElectronics
to receive

Westar
4 (utility)

Printer
for above

Traffic
Computer

System
AM News

Service

STATION:
K111

AMOUNT:

TOTAL
THIS PAGE.

REGULAR CAPITAL BUDGET: Requests are
reviewed, reconstructed, and reproposed to stations for
comment and suggestions. Timing: Early Spring of current
year.

BME August 1988 53
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ENGINEERING
BUDGETS:

ti

a.

Date:
Subject:

March, 1988
Regular 1988
Capital Budget

To: General Manager/W111

From: Director of Group Engineering

Attached is the final copy of the 1988 capital expenditures
authorized for your location. These are divided by station
or office.

You will note that the expenditures are enumerated by
"project" description as condensed from your original
request. Each item has a ceiling amount that cannot be
exceeded. All of these expenditures, other than those
that are marked with double asterisk, should be accomplished
locally under your direction. Two quotations should be ob
tained for most expenditures over $1000. After each ex
penditure is completed, approve the invoice and forward it
to this office for processing.

* * * * * * * * * * * * * * * * * * * * *

1988 REGULAR STATION CAPITAL EXPENDITURES: STATION: W111

PROPOSED FOR STATION REVIEW
DATE: 2/25/88 PAGE: 1 of 1

PROJECT DESCRIPTION: News Service AMOUNT:

1 Rebuild uplink TWT
2 Buyout of downlink sites**
3 Spare downconverters/demodulators

TOTAL THIS PAGE:

**to be acquired through the corp. office

:.
I`T, ,,...,-:. ._.+7,1,., ,..+,''.----'----+;;-..tr''.',i5+4-2'' z,

,- ,-.`,-,,,.

CAPITAL PURCHASES BUDGET: Final budget. Contains instructions as to what purchases stations will make
locally and what corporate will obtain to utilize economies of scale. Two quotes are required for local purchases.
Corporate purchases are bid out. Timing: Late Spring of current year.

54 BME August 1988
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MASTER BUDGET FORM
1988 Regular Capital Expenditures Budget

Summary Page: As of 21 Jun '88

CITY A
W111/NEWS SERVICE

Total Budgeted

CITY 8
W222

CITY C
K111

ALL
STATIONS

Total Invoiced
(Budgeted)

Total Invoiced
(Unbudgeted)

Total Expenditure
Total invoiced(Budgeted)
plus the
Total invoiced(Unbudgeted)

Total Variance
(Total Budgeted minus
the Total Expenditure)

Projected expenditures
(Total budgeted plus
total invoiced(unbudgeted)

BUDGET FORM/ BREAKOUT BY STATION

1988 Regular Capital
Expenditures Budget

7/21/88

STATION: New Service/Will

Total Budgeted
Total Invoiced

(Budgeted)
Total Invoiced

(Unbudgeted)

Total Variance

Project Description:

News Service:

Rebuild Uplink TNT
Buyout Downlinks
Spare downconverters

STATION: W222

Prod. Rm Upgrade
Studio ATR
Extender
CD player

Corp or local
expenditures 1

TBD
local
local

corp
corp
corp

STATION: K111

Weather prntr/procsr
local

BOO MHz police monitors
local

Five channel console corp

Studio A/C improvements local

Mester 4 Electronics
local

Traffic computer system local

Printer for above local

Total Expenditures

Invoiced Amt.
Budgeted Amt.
Date. Budgeted/
Unbudgeted Variance 3

Apr -S8 2

Apr -88

special Carveclut
special carveout

1.Who is responsible
for expenditure charges

to vendor name after invoice is

received and processed.
2.Date indicates

Invoiced and Completed"
i

3.Wirianc is "Budgeed" aount less "Invoiced" amount_can be positive Cr

negative.e Unbudgetedt
expendimtures will have a totally

negative varance .

REGULAR CAPITAL
EXPENDITURES BUD-
GET: Expenditures are
tracked and entered in-
voice by invoice. Forms
include individual sta-
tion tracking and sum-
mary sheet above. Tim-
ing: Weekly/current year.

BREAKOUT BY STATION:
Used to make up the
summary sheet. Shows
the approved expendi-
tures of each station/
project with tracking
information.



D A COMPAa INTERCOM?
The innovative CS9500 is ideal for radio and
television stations, production facilities and
mobile vans where a totally programmable
and high performance digital intercom is
required. System features include:
 Very compact: only 3 Rack Units (51/4") high!
 Totally field expandable up to 50 x 50 matrix
 Innovative microprocessor -based architecture
 Dual redundant switch -mode power supply

In addition to Point -to -Point communications, other
capabilities include:
 Party Lines  Fully programmable control panels
 IFB's or Program Interrupt  2/4 -wire interface
 2 -way radio interface  Telephone interface
The CS9500 is a high performance. space saving
and cost effective solution to your intercom needs.

McCurdy Radio Industries

WE'RE ON YOUR
WAVE LENGTH

McCurdy Radio Industries
108 Carnforth Road

Toronto, Ontario
Canada M4A 2L4

Tel. (416) 751-6262
Telefax (416) 751-6455

Telex 06-963533

1051 Clinton Street
Buffalo, N.Y. 14026
Tel. (212) 772-0719

eader Service Card Page 91
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Welcome to the 1988 edition of The Source, BME's annual directory of the companies
that supply and service the broadcasting industry. This year's streamlined directory is
designed to give you, the engineer, quick and accurate access to the information you
need to put your engineering plans into practice. The 1988 Source consists of two sec-
tions, a category -by -category equipment guide broken into video, audio, and RF/general
sections and an alphabetical listing of manufacturers. To find out who manufactures a
particular piece of equipment, turn first to the broad category and then scan down the
alphabetical list of product types until you find what you're looking for. 

PRODUCT GUIDE 59
VIDEO 59

CAMCORDERS
CAMERAS: ENG/EFP
CAMERAS: STUDIO
CAMERA SUPPORT

EQUIPMENT
CHARACTER

GENERATORS
DIGITAL DISK

RECORDERS
DIGITAL EFFECTS

DEVICES
ELECTRONIC STILL

STORES
FRAME SYNCHRONIZERS
GRAPHICS SYSTEMS: 2D

LENSES

LIGHTING EQUIPMENT
MASTER CONTROL

SWITCHERS
MERPS DECKS
MULTISOURCE VIDEO

EDITORS
PRODUCTION

SWITCHERS
REMOTE MOTION

CONTROL SYSTEMS
SWITCHING

AUTOMATION
SYNC AND PULSE

GENERATORS/PROCESSORS
TAPE SYNCHRONIZERS
TELECINES
3D MODELING AND

ANIMATION SYSTEMS
TIME BASE CORRECTORS
TIME CODE EQUIPMENT
VIDEO PROCESSORS
VIDEO ROUTING

SWITCHERS, DAs
VIDEOTAPE
VIDEO TEST EQUIPMENT
VTR

EDITOR/CONTROLLERS
VTRs: ONE -INCH
VTRs: 3/4- AND 1/2 -INCH
WEATHER

RADAR/GRAPHICS
OTHER VIDEO

EQUIPMENT

AUDIO 64
ATR SYNCHRONIZERS
ATRs: FIELD
ATRs: STUDIO
AUDIO MONITORING

EQUIPMENT
AUDIO PROCESSORS
AUDIO ROUTING

SWITCHERS, DAs
AUDIO TAPE, CARTS
AUDIO TEST EQUIPMENT
CART DECKS
COMPACT DISK

EQUIPMENT

RF, GENERAL

DIGITAL ATRs
DIGITAL PRODUCTION

SYSTEMS
INTERCOMS
MICROPHONES,

ACCESSORIES
NOISE REDUCTION

EQUIPMENT
ON -AIR CONSOLES,

MIXERS
POST -PRODUCTION

CONSOLES
REMOTE PICKUP, RENG

SYSTEMS
REVERB, SPECIAL EFX
STUDIO AUTOMATION

EQUIPMENT
TELCO INTERFACE

EQUIPMENT
TIME COMPRESSION

SYSTEMS
TURNTABLES
OTHER AUDIO

EQUIPMENT

AM STEREO EQUIPMENT
ANTENNAS, TOWERS
BUSINESS AUTOMATION

SYSTEMS
ENG/EFP VEHICLES
FIBEROPTIC SYSTEMS
MDS, SMATV SYSTEMS
MICROWAVE FOR ENG
MOBILE PRODUCTION

UNITS
MTS EQUIPMENT

NEWSROOM COMPUTERS
POWER SUPPLIES,

BATTERIES
REMOTE CONTROL

SYSTEMS
REMOTE MONITORING

SYSTEMS
SATELLITE EARTH

STATIONS
SCA EQUIPMENT
SNG SYSTEMS

ALPHABETICAL LISTING OF
'-
NC'

IC Pt

,,.,I.MANUFACTURERS
c.,

III

.9 c\BUDG,-

66
STLs, TSLs
TAPE STORAGE SYSTEMS
TELETEXT EQUIPMENT
TRANSMITTERS, POWER

TUBES
TRANSMITTERS: RADIO
TRANSMITTERS: TV
WIRE, CABLE
OTHER RF, GENERAL

EQUIPMENT

72
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Audio professionals everywhere are turning to the
Fostex E -Series recorders for their production and
past -production needs. So much so. you hear the
risults of their work nearly every day - in movie
soundtracks, commercial and cable television
Slows, industrial and educational films and videos
c -id, of course hit records.

The E -Series features gapless "punching" so there's
rip blank space after the punch -out point. Only
recorders which are much more expensive offer
this sophisticated function. But since you can't run
a fully automated system without it, Fostex in-
c'udes gapless punch-in/out as standard equip-
rient on the E -Series.

lso standard is a synchronizer port which will in-
terface with all SMPTE time code based systems.
When used with the Fostex synchronizer Model
4030, you can then use our software program to
perform sophisticated audio assembly editing.

Models E-8 and E-16 are multitrack recorders with
built-in noise reduction.

Models E-2 and E-22 (not shown) are 2 -track
master recorders with a third, center channel for
SMPTE time code control. This is a standard
feature, not an option. You will have complete com-
patibility with existing 2 -track tapes. plus the abili-
ty to run computer derived edit decision lists and
Nil automation.

`,4'

411

Servo control of he reels in the edit mode will help
you pin -point cues and spot erase. When the pitch
control is ergaged, the exact percentage of speed
deviation is displayed so that when you need to
re -set the cc.ntro.. you can do so precisely, and the
real-time counter features search -to -zero even from
the negative domain.

The E-2 uses 1/4' tape at 7-1/2 & 15 1ps (15 &
30 1ps speeds ale optional); the E-22 uses 1/2"
tape at 15 & 1ps.

When an E-Seri3s recorder is used with Fostex
Model 4050 - autolocator and SMPTE to MIDI
controller - you rave programmable punch-in/out
100 -point autolo:ate capability. 10 programmable
edits, a SMPTE time code generator / reader (all
four formats), pl is the ability to locate to the bar
and beat.

So if you're looking for a professional recording
instrument, there's a Fostex E -Series recorder that
can help you WM two important "E" words: Effi-
ciency and Effectiveness. The E -Series can also
help you achieve the most important "E" word of
all: Excellence.

Fostex
15431 Blac-cburi Ave., Norwalk, CA 90650
(213) 921-1112

1988 Fostex Corperation of America

Circle 129 on Reader Service Card Page 91



PRODUCT GUIDE
VIDEO

CAMCORDERS
AMPEX
BTS/BROADCAST TELEVI-

SION SYSTEMS
IKEGAMI ELECTRONICS
MARTI ELECTRONICS
NEC AMERICA, BROAD-

CAST EQUIPMENT DIV.
PANASONIC BROADCAST

CO.
SHARP ELECTRONICS

CORP., BROADCAST
GROUP

SONY BROADCAST PROD-
UCTS DIV.

SONY COMMUNICATIONS
PRODUCTS

SONY PRO VIDEO DIV.

CAMERAS:
ENG/EFP

AMPEX
BTS/BROADCAST TELEVI-

SION SYSTEMS
CAMERA MART
CENTRO
HITACHI DENSHI

AMERICA
IKEGAMI ELECTRONICS
JVC CO. OF AMERICA,

PROFESSIONAL VIDEO
COMM. DIV.

NEC AMERICA, BROAD-
CAST EQUIPMENT DIV.

PANASONIC BROADCAST
CO.

RCA NEW PRODUCTS &
CCTV DIV., TUBE
OPERATIONS

SHARP ELECTRONICS
CORP., BROADCAST
GROUP

SONY BROADCAST PROD-
UCTS DIV.

SONY COMMUNICATIONS
PRODUCTS

SONY PRO VIDEO DIV.
THOMSON VIDEO

EQUIPMENT
TOSHIBA AMERICA

CAMERAS: STUDIO
BTS/BROADCAST TELEVI-

SION SYSTEMS
CENTRO
COMPREHENSIVE VIDEO

SUPPLY
HITACHI DENSHI

AMERICA
IKEGAMI ELECTRONICS
JVC CO. OF AMERICA,

PROFESSIONAL VIDEO
COMM. DIV.

MATCO
PANASONIC BROADCAST

CO.
SHARP ELECTRONICS

CORP., BROADCAST
GROUP

SONY BROADCAST PROD-
UCTS DIV.

SONY COMMUNICATIONS
PRODUCTS

TOSHIBA AMERICA

CAMERA SUPPORT
EQUIPMENT

ARBEN DESIGN
ARRIFLEX CORP.
BENCHER
BOGEN PHOTO CORP.
BUSH & MILLIMAKI
CAM -WK
CANARE CABLE
CANON USA
CINEMA PRODUCTS CORP.
COMPREHENSIVE VIDEO

SUPPLY
COOL -LUX LIGHTING IND.
ELICON
ALAN GORDON

ENTERPRISES
KARL HEITZ, INC.

ITE/INNOVATIVE TELEVI-
SION EQUIPMENT

JENSEN TOOLS
KANGAROO VIDEO

PRODUCTS
LEE LIGHTING AMERICA
LTM CORP. OF AMERICA
MATTHEWS STUDIO

EQUIPMENT
MILLER FLUID HEADS
MILLER PROFESSIONAL

EQUIPMENT
NALPACK VIDEO
O'CONNOR ENGINEERING

LABS
PHOTOGRAPHIC EQUIP-

MENT SERVICES
QUICK -SET
REDLAKE CORP.
SACHTLER CORP. OF

AMERICA
TSM/TOTAL SPECTRUM

MANUFACTURING
TYLER CAMERA SYSTEMS
ULTIMATE SUPPORT

SYSTEMS
VIDEO SERVICES

UNLIMITED
VINTEN EQUIPMENT
WHEELIT

CHARACTER
GENERATORS

ABEKAS VIDEO SYSTEMS
ASTON ELECTRONICS
BLOCK RIVER VIDEO
BTS/BROADCAST TELEVI-

SION SYSTEMS
CENTRO
CHOICE ELECTRONICS
CHYRON
COMPREHENSIVE VIDEO

SUPPLY
COMPUTER GRAPHICS

LABS
DUBNER COMPUTER

SYSTEMS



EVERTZ MICROSYSTEMS QUANTEL BTS/BROADCAST TELEVI- AVANTEK

FOR -A CORP. OF AMERICA SHINTRON CO. SION SYSTEMS BARBIZON

FOSTEX THOMSON VIDEO CHYRON BARDWELL & McALLISTER

THE GRASS VALLEY EQUIPMENT COLORGRAPHICS BOGEN PHOTO CORP.
GROUP TOSHIBA AMERICA SYSTEMS WALTER S. BREWER CO.

KNOX VIDEO PRODUCTS COMPUTER GRAPHICS CINE 60
LAIRD TELEMEDIA ELECTRONIC STILL LABS CINEMILLS CORP.
LISTEC VIDEO CORP.
3M BROADCASTING & RE-

STORES
CUBICOMP
DIGITAL ARTS

COLORTRAN
COMPREHENSIVE VIDEO

LATED PRODUCTS DIV. ABEKAS VIDEO SYSTEMS DUBNER COMPUTER SUPPLY
MPB TECHNOLOGIES ALTA GROUP SYSTEMS COOL -LUX LIGHTING IND.

MULTIDYNE AMPEX GENIGRAPHICS DESISTI

ELECTRONICS APERT-HERZOG CORP. THE GRASS VALLEY LIGHTING/DESMAR

MYCRO-TEK ASACA/SHIBASOKU CORP GROUP CORP.

PESA AMERICA BTS/BROADCAST TELEVI- HARRIS CORP., VIDEO DYNAMIC TECHNOLOGY

QUANTA CORP. SION SYSTEMS SYSTEMS DIV. ELECTRO CONTROLS

QUANTEL GENIGRAPHICS INTERAND CORP. ELECTRONICS
VIDEO AIDS OF HARRIS CORP., BROAD- 3M BROADCASTING & RE- DIVERSIFIED

COLORADO CAST DIV. LATED PRODUCTS DIV. FANTASEE LIGHTING
VIDEO DATA SYSTEMS HARRIS CORP., VIDEO

SYSTEMS DIV.
PINNACLE SYSTEMS
QUANTA CORP.

GENERAL ELECTRIC CO.,
LIGHTING BUSINESS

DIGITAL DISK INTERAND CORP. QUANTEL GROUP

RECORDERS LEITCH VIDEO
OKTEL CORP.

SYMBOLICS
THOMSON VIDEO

GTE/SYLVANIA
HOFFEND & SONS

ABEKAS VIDEO SYSTEMS PINNACLE SYSTEMS EQUIPMENT KLIEGL BROS.
ASACA/SHIBASOKU CORP POLAROID CORP. VISAGE LEE LIGHTING AMERICA

COMREX CORP. QUANTEL WAVEFRONT LIGHTING METHODS
DIGITAL SERVICES RANK CINTEL TECHNOLOGIES LOWEL-LIGHT MFG.

CORP./DSC SHINTRON CO. XIPHIAS LTM CORP. OF AMERICA

QUANTEL SONY INFORMATION SYS- MATTHEWS STUDIO

SONY INFORMATION SYS- TEMS DIV. LENSES EQUIPMENT
TEMS DIV. MODULITE/ BARDWELL

FRAME ANGENIEUX MOLE-RICHARDSON CO.

DIGITAL EFFECTS
DEVICES

SYNCHRONIZERS
ARRIFLEX CORP.
CAMERA MART
CANON USA

OLESEN
OSRAM CORP.
PACKAGED LIGHTINGALTA GROUP

ABEKAS VIDEO SYSTEMS APERT-HERZOG CORP. CENTRO SYSTEMS

AMPEX AUDIO KINETICS CENTURY PRECISION PEP
BTS/BROADCAST TELEVI- CEL ELECTRONICS OPTICS CONSTANTINE N. POLITES

SION SYSTEMS CIPHER DIGITAL CMC LTD. & CO.

CEL ELECTRONICS DIGITAL COMPREHENSIVE VIDEO PRO BATTERY CO.

CROSSPOINT LATCH PROCESSING SUPPLY ROSCO LABS

CORP. SYSTEMS FILM/VIDEO EQUIPMENT STRAND LIGHTING
DIGITAL SERVICES EIGEN VIDEO SERVICE TEATRONICS

CORP./DSC FOR -A CORP. OF AMERICA FUJINON THEATRE SERVICE &

FAIRLIGHT INSTRUMENTS GML AMERICA MARTI ELECTRONICS SUPPLY

FOR -A CORP. OF AMERICA HARRIS CORP., BROAD- SCHNEIDER CORP. OF THEATRE VISION
GML AMERICA CAST DIV. AMERICA THOMAS ENGINEERING
THE GRASS VALLEY HARRIS CORP., VIDEO SCHWEM TECHNOLOGY TWR LIGHTING

GROUP SYSTEMS DIV. WARREN R. SMITH, INC. UNION CONNECTOR CO.

JAMES GRUNDER HOTRONIC TIFFEN MFG. CO.

ASSOCIATES LEITCH VIDEO MASTER CONTROL
LIGHTINGHARRIS CORP., BROAD- MICROTIME SWITCHERS

CAST DIV.
HARRIS CORP., VIDEO

NOVA SYSTEMS
TEKTRONIX

EQUIPMENT BTS/BROADCAST TELEVI-
AMXSYSTEMS DIV. TOSHIBA AMERICA SION SYSTEMS

MICROTIME VIDEOTEK ANTON/BAUER CCI

NEC AMERICA, BROAD- ANVIL CASES CENTRAL DYNAMICS
CAST EQUIPMENT DIV. GRAPHICS APOLLO AUDIO VISUAL CROSSPOINT LATCH

PINNACLE SYSTEMS
PRIME IMAGE

SYSTEMS: 2D ARBEN DESIGN
ARRIFLEX CORP.

CORP.
THE GRASS VALLEY

ACCU-WEATHER AVAB AMERICA GROUP
AMPEX INTERGROUP
ASTON ELECTRONICS TECHNOLOGIES
AURORA SYSTEMS

60 BME August 1988



INTERNATIONAL NU- MATCO TRONIC CO.SYNC AND PULSE
CLEAR CORP. MATRIX SYSTEMS CORP. GENERATOR/ MULTI -TRACK

KAITRONICS CORP.
3M BROADCASTING & RE-

QUALITY VIDEO SUPPLY
QUANTEL

PROCESSORS MAGNETICS, DIV. MA-
TRIX CORP.

LATED PRODUCTS DIV. ROSS VIDEO ANRITSU AMERICA RANGERTONE RESEARCH
OMICRON VIDEO SHINTRON CO. BLOCK RIVER VIDEO RANK CINTEL
SIERRA VIDEO SYSTEMS THOMSON VIDEO BTS/BROADCAST TELEVI- STEADI-FILM
TORPEY CONTROLS & EQUIPMENT SION SYSTEMS STEENBECK

ENGINEERING TOSHIBA AMERICA CAMERA MART THOMSON VIDEO
UTAH SCIENTIFIC VIDEOTEK CCI EQUIPMENT
VITAL INDUSTRIES DIGITAL PROCESSING

REMOTE MOTION SYSTEMS 3D MODELING &
MERPS DECKS CONTROL

SYSTEMS
INTERNATIONAL NU-

CLEAR CORP.
LEADER INSTRUMENTS

ANIMATION
SYSTEMSAMPEX

LAKE SYSTEMS CORP. A.F. ASSOCIATES LEITCH VIDEO ALIAS RESEARCH
ODETICS/ BROADCAST ALAMAR USA LENCO ELECTRONICS AMHERST ELECTRONIC

SALES ANDREW CORP. 3M BROADCASTING & RE- INSTRUMENTS
PANASONIC BROADCAST INTERACTIVE MOTION LATED PRODUCTS DIV. AMP PRODUCTS CORP.

CO. CONTROL MULTIDYNE AT&T COMMUNICATIONS
SONY BROADCAST PROD- J -LAB ELECTRONICS AURORA SYSTEMS

UCTS DIV. WARREN R. SMITH, INC. NEWTON ELECTRONICS BTS/BROADCAST TELEVI-
VINTEN EQUIPMENT OPAMP LABS SION SYSTEMS

MULTISOURCE
VIDEO EDITORS

FRANK WOOLLEY & CO. OPTICAL ELECTRONICS
PESA AMERICA
PHILIPS TEST & MEASUR-

CIRCUIT STUDIOS
COLORGRAPHICS

SYSTEMSSWITCHING
AMPEX
BHP

AUTOMATION ING INSTRUMENTS
QSI SYSTEMS

CUBICOMP
DIGITAL ARTS

ALAMAR USACALAWAY ENGINEERING, SHINTRON CO. DUBNER COMPUTER
DIV. QUANTA CORP. AMHERST ELECTRONIC SIGMA ELECTRONICS SYSTEMS

CMX CORP. INSTRUMENTS SONY PRO AUDIO DIV. ELICON
EDITRON USA ANDREW CORP. TECHNOV INDUSTRIES FOROX CORP.
EECO/CONVERGENCE BTS/BROADCAST TELEVI- TELCOM RESEARCH GENIGRAPHICS
THE GRASS VALLEY SION SYSTEMS THOMSON VIDEO THE GRASS VALLEY

GROUP CCI EQUIPMENT GROUP
LYON LAMB VIDEO CHANNELMATIC VIDEO ACCESSORY CORP. KAVOURAS

ANIMATION COMREX CORP. VIDEO AIDS OF 3M BROADCASTING & RE-
MARTI ELECTRONICS CONNOLLY SYSTEMS COLORADO LATED PRODUCTS DIV.
MONTAGE GROUP DYNAMIC TECHNOLOGY VIDEOTEK MICROTIME
PALTEX ELECTRIC WORKS PINNACLE SYSTEMS
QUANTEL THE GRASS VALLEY QUANTA CORP.
SONY BROADCAST PROD- GROUP TAPE QUANTEL

UCTS DIV. ISS ENGINEERING SYNCHRONIZERS SONO-MAG CORP.
SONY COMMUNICATIONS

PRODUCTS
UNITED MEDIA
VIDEOMEDIA/SED

3M BROADCASTING & RE-
LATED PRODUCTS DIV.

MERLIN ENGINEERING
WORKS

RATIONAL BROADCAST
SYSTEMS

RCA NEW PRODUCTS &
CCTV DIV., TUBE

AMTEL SYSTEMS
EDITRON USA
MULTI -TRACK

MAGNETICS, DIV. MA-
TRIX CORP.

UNITED MEDIA

SYMBOLICS
WAVEFRONT

TECHNOLOGIES

TIME BASE
CORRECTORSPRODUCTION

SWITCHERS
ALTA GROUP

ALTA GROUP
AMPEX

OPERATIONS
REAL WORM TECHNOL-

AMPEX
AMX

TELECINES
CENTRAL DYNAMICS OGIES GROUP A.F. ASSOCIATES CENTRO
CENTRO TECH ELECTRONICS APERT-HERZOG CORP. CROSSPOINT LATCH
COMAD UTAH SCIENTIFIC BROADCAST VIDEO CORP.

COMMUNICATIONS VIDEO DATA SYSTEMS SYSTEMS DIGITAL PROCESSING
CROSSPOINT LATCH VIDEOMEDIA/SED BTS/BROADCAST TELEVI- SYSTEMS

CORP. VITAL INDUSTRIES SION SYSTEMS FOR -A CORP. OF AMERICA
ECHOLAB IKEGAMI ELECTRONICS FORTEL
THE GRASS VALLEY L -W INTERNATIONAL GML AMERICA

GROUP LAIRD TELEMEDIA JAMES GRUNDER
INTERGROUP MAGNA -TECH ELEC- ASSOCIATES

TECHNOLOGIES
KAITRONICS CORP.
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HARRIS CORP., BROAD- SYSTEMS THE GRASS VALLEY PRODUCTS
CAST DIV. BTS/BROADCAST TELEVI- GROUP SONY MAGNETIC

HARRIS CORP., VIDEO SION SYSTEMS JAMES GRUNDER PRODUCTS
SYSTEMS DIV. CENTRAL DYNAMICS ASSOCIATES TDK ELECTRONICS CORP.

HOTRONIC COMPUTER LABS, DIV. HEDCO (SUBSIDIARY OF
MICROTIME ANALOG DEVICES LEITCH VIDEO) VIDEO TEST
NOVA SYSTEMS
OKTEL CORP.

COTTONWOOD
DOLBY LABORATORIES

IMAGE VIDEO
INTERNATIONAL NU-

EQUIPMENT
PRIME IMAGE EIGEN VIDEO CLEAR CORP. ANDREW CORP.
THOMSON VIDEO FAROUDJA LABS J -LAB ANRITSU AMERICA

EQUIPMENT FOR -A CORP. OF AMERICA KAITRONICS CORP. ASACA/SHIBASOKU CORP
FORTEL LAIRD TELEMEDIA AVCOM OF VIRGINIA
HARRIS CORP., VIDEO LEITCH VIDEO B&K PRECISION/

SYSTEMS DIV. LENCO ELECTRONICS DYNASCAN
TIME CODE IKEGAMI ELECTRONICS 3M BROADCASTING & RE- BARCO
EQUIPMENT LAIRD TELEMEDIA LATED PRODUCTS DIV. BROADCAST VIDEO

LEITCH VIDEO MATRIX SYSTEMS CORP. SYSTEMS
ADAMS -SMITH LENCO ELECTRONICS MULTIDYNE BTS/BROADCAST TELEVI-
ALPHA VIDEO & MAGNI SYSTEMS ELECTRONICS SION SYSTEMS

ELECTRONICS OPTICAL ELECTRONICS MYCOMP TECHNOLOGIES CAMERA MART
AMHERST ELECTRONIC QSI SYSTEMS CORP. CENTRO

INSTRUMENTS QUANTEL OMICRON VIDEO CONRAC CORP., DISPLAY
AMP PRODUCTS CORP. SHINTRON CO. OPAMP LABS PROD.
AMTEL SYSTEMS SIERRA VIDEO SYSTEMS PESA AMERICA DIGITAL
CAMERA MART
CIPHER DIGITAL

TAMRON INDUSTRIES
THOMSON VIDEO

SCHMID TELECOM
SHINTRON CO.

PROCESSING
SYSTEMS

COHERENT EQUIPMENT SIERRA VIDEO SYSTEMS ELECTROHOME
COMMUNICATIONS TTE SIGMA ELECTRONICS HALLIKAINEN & FRIENDS

COMPREHENSIVE VIDEO
VISAGE SONY COMMUNICATIONS HEDCO (SUBSIDIARY OF

SUPPLY YAMASHITA ENGINEER- PRODUCTS LEITCH VIDEO)
DATUM ING MANUFACTURE TECHNOV INDUSTRIES HITACHI DENSHI
EECO/ CONVERGENCE TELEMET, DIV. GEOTEL AMERICA
ELECTRIC WORKS
ESE
EVERTZ MICROSYSTEMS

TELEMETRICS
THOMSON VIDEO

EQUIPMENT

HOLADAY INDUSTRIES
IKEGAMI ELECTRONICS
JENSEN TOOLS

VIDEO ROUTING
SWITCHERS, DAs

FOSTEX ABP SYSTEMS TORPEY CONTROLS & LEADER INSTRUMENTS
GRAY ENGINEERING LABS ALTA GROUP ENGINEERING LEITCH VIDEO
KINEMETRICS/ TRUETIME

AMX UTAH SCIENTIFIC LENCO ELECTRONICS
MAGNA -TECH ELEC- AUBURN INSTRUMENTS VIDEO ACCESSORY CORP. MAGNI SYSTEMS

TRONIC CO.
BSM BROADCAST VIDEO AIDS OF MARCONI INSTRUMENTS

MULTIDYNE
SYSTEMS COLORADO MINOLTA CORP.

ELECTRONICS
BTS/BROADCAST TELEVI- VIDEOTEK MONITOR CORP.

SKOTEL CORP.
SION SYSTEMS MULTIDYNE

SONY BROADCAST PROD-
UCTS DIV.

CAM-LOK
CCI

ELECTRONICS
NALPACK VIDEOVIDEOTAPE

SONY COMMUNICATIONS
PRODUCTS

TIMELINE

CEL ELECTRONICS
CENTRAL DYNAMICS
CENTRO

AGFA-GEVAERT
AMERICAN MAGNETIC

MEDIA

NARDA MICROWAVE
NEWTON ELECTRONICS
OPTICAL DISC CORP.

UNITED MEDIA
CHANNELMATIC AMPEX PANASONIC BROADCAST

VID VIDEO
COMAD AMPEX CORP., MAGNETIC CO.

COMMUNICATIONS TAPE DIV. PESA AMERICA
COMPREHENSIVE VIDEO BASF SYSTEMS CORP. PHILIPS TEST & MEASUR-

VIDEO SUPPLY CALICO VIDEO CO. ING INSTRUMENTS

PROCESSORS DATATEK CORP.
DI -TECH

COMPREHENSIVE VIDEO
SUPPLY

PORTA-PATTERN
RE INSTRUMENTS CORP.

ACCOM DYNAIR ELECTRONICS EASTMAN KODAK ROHDE &
AMHERST ELECTRONIC DYNAMIC TECHNOLOGY FUJI PHOTO FILM SCHWARZ/POLARAD

INSTRUMENTS ESE KEYSTONE VIDEO CORP. SHARP ELECTRONICS
AMP PRODUCTS CORP. FOR -A CORP. OF AMERICA 3M MAGNETIC MEDIA DIV. CORP., BROADCAST
AMPEX GRAHAM-PATTEN MAXELL CORP. OF GROUP
APERT-HERZOG CORP. SYSTEMS AMERICA SIGMA ELECTRONICS
BLOCK RIVER VIDEO RAKS SONY BROADCAST PROD-
BROADCAST VIDEO SONY COMMUNICATIONS UCTS DIV.
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TEKTRONIX R.B. ANNIS CO. KANGAROO VIDEOVTRs: 3/4 & 1/2 -
TELEMET, DIV. GEOTEL INCH APOLLO AUDIO VISUAL PRODUCTS

TENTEL CORP. AUDICO KING INSTRUMENT CORP.
ALPHA VIDEO &THOMSON VIDEO AUDIO ACCESSORIES LAKE SYSTEMS CORP.

EQUIPMENT ELECTRONICS AUDIOLAB ELECTRONICS LANDY ASSOCIATES

VIDEO ACCESSORY CORP. AMPEX BEAVERONICS LEE LIGHTING AMERICA

VIDEOTEK BTS/BROADCAST TELEVI-BENCHER LISTEC VIDEO CORP.

VISUAL INFORMATION SION SYSTEMS BOONTON ELECTRONICS LUXOR

INSTITUTE CAMERA MART CORP. LYON LAMB VIDEO
CENTRO BOWEN BROADCAST ANIMATION

VTR EDITOR/
CONTROLLERS

EIGEN VIDEO SERVICE MEDIA COMPUTING
JVC CO. OF AMERICA, BTS/BROADCAST TELEVI-MICROSONICS

PROFESSIONAL VIDEO SION SYSTEMS MICROTRAN CO.

ALPHA VIDEO & COMM. DIV. CALVERT ELECTRONICS MILLER FLUID HEADS

ELECTRONICS PANASONIC BROADCAST CALZONE CASE CO. NALPACK VIDEO

AMHERST ELECTRONIC CO. CASCOM NEC AMERICA, BROAD-

INSTRUMENTS SHARP ELECTRONICS CASES, INC. CAST EQUIPMENT DIV.

AMP PRODUCTS CORP. CORP., BROADCAST DWIGHT CAVENDISH NYTONE ELECTRONIC

ANDREW CORP. GROUP CECO COMMUNICATIONS OKI TELECOM

AUDIO KINETICS SONY BROADCAST PROD- CEL ELECTRONICS OPTICAL DISC CORP.

BTS/BROADCAST TELEVI-UCTS DIV. CHOICE ELECTRONICS PEERLESS SALES

SION SYSTEMS SONY COMMUNICATIONS CHRISTIE ELECTRIC PEP

CALAWAY ENGINEERING, PRODUCTS CMC TECHNOLOGY, DIV. PHILIPS TEST & MEASUR-

DIV. QUANTA CORP. SONY PRO VIDEO DIV. OF DATATAPE ING INSTRUMENTS

CEL ELECTRONICS COLORADO VIDEO PHOTOGRAPHIC EQUIP-

CENTRO WEATHER COLORGRAPHICS MENT SERVICES

CMX CORP.
COMPREHENSIVE VIDEO

RADAR/GRAPHICS SYSTEMS PINZONE
COMPRESSION LABS COMMUNICATIONS

ACCU-WEATHERSUPPLY COMPU =PROMPT PLASTIC REEL CORP. OF

EDITRON USA ADVANCED DESIGNS COMPUTER PROMPTING AMERICA

EECO/ CONVERGENCE ADVANCED MICRO - CORP. POLAROID CORP.

FUTUREVIDEO PRODUCTS DYNAMICS CONNOLLY SYSTEMS Q -TV

JAMES GRUNDER ALDEN ELECTRONICS CONTROL CONCEPTS QSI SYSTEMS

ASSOCIATES COLORGRAPHICS CORPORATE COMMUNICA-QUALITY VIDEO SUPPLY

JVC CO. OF AMERICA, SYSTEMS TIONS CONSULTANTS QUANTEL

PROFESSIONAL VIDEO DUBNER COMPUTER DUBNER COMPUTER RECORTEC

COMM. DIV. SYSTEMS SYSTEMS RICHARDSON

PANASONIC BROADCAST ENTERPRISE EECO/ CONVERGENCE ELECTRONICS

CO. ELECTRONICS EEV ROCKWELL

PEP ESD ELCON ASSOCIATES INTERNATIONAL

QUANTA CORP. ISS ENGINEERING EMCOR/CRENLO SAKI MAGNETICS

SONY BROADCAST PROD-KAVOURAS ESC ELECTRONICS SCHNEIDER CORP. OF

UCTS DIV. 3M STORMSCOPE GARNER INDUSTRIES AMERICA

SONY COMMUNICATIONS WEATHER MAPPING GENERAL ELECTRIC CO., SOLUTEC

PRODUCTS SYSTEMS PROJECTION DISPLAY SONAR RADIO CORP.

SONY PRO VIDEO DIV. OKTEL CORP. OPERATION SONY COMMUNICATIONS

TECHNOV INDUSTRIES R*SCAN CORP. GENEVA GROUP PRODUCTS

UNITED MEDIA TEXAS ELECTRONICS GRAHAM-PATTEN SONY INFORMATION SYS-

VIDEOMEDIA/SED WEATHERBANK SYSTEMS TEMS DIV.
WEATHERCONNECT INTERACTIVE MOTION SPRAGUE MAGNETICS

VTRs: ONE -INCH
WSI CORP. CONTROL

INTERNATIONAL MICRO-
STANTRON/UNIT OF ZERO

CORP.

AMPEX OTHER VIDEO WAVE CORP. STAR CASE

BTS/BROADCAST TELEVI-
SION SYSTEMS

EQUIPMENT
J -LAB SYMBOLICS
JVC CO. OF AMERICA, TABER MANUFACTURING

ADC TELECOMMUNICA-CENTRO PROFESSIONAL VIDEO & ENGINEERING

LYON LAMB VIDEO TIONS COMM. DIV. TAMRON INDUSTRIES

ANIMATION AEG BAYLY K & H PRODUCTS/ TEKSKIL INDUSTRIES

MARTI ELECTRONICS ALLEN AVIONICS PORTABRACE TELEMETRICS

SONY BROADCAST PROD- ALLSOP KAMAN SCIENCES TELESCRIPT

UCTS DIV. ALPHA VIDEO & TELESCRIPT

SONY COMMUNICATIONS ELECTRONICS TELEVISION EQUIPMENT

PRODUCTS AMPEREX ELECTRONICS ASSOC.

AMTEL SYSTEMS TORPEY CONTROLS &
ENGINEERING
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TSM/TOTAL SPECTRUM TEAC/ TASCAM PRO AU- TELECTRO SYSTEMS WHEATSTONE CORP.
MANUFACTURING DIO DIV. CORP. WHITE INSTRUMENTS,

TTE TECHNICS/ PANASONIC TELEDYNE ACOUSTIC DIV OF C VAN R, INC.
ULTIMATTE CORP. TELECTRO SYSTEMS RESEARCH YAMAHA MUSIC
VIDEO ACCESSORY CORP. CORP. TELEMET, DIV. GEOTEL
VIDEO ASSOCIATES LABS UHER OF AMERICA TELEX COMMUNICATIONS AUDIO ROUTING
VIDEO INTERNATIONAL
VIDEOPLEX

UNITED RESEARCH LAB TFT
VIDEOTEK SWITCHERS, DAs

VIKING CASES AUDIO MONITOR- WESTLAKE AUDIO AMX
WIDE RANGTRONICS

CORP.
YAMAHA MUSICING EQUIPMENT ATI-AUDIO

TECHNOLOGIES
WINSTED CORP. ACOUSTIC RESEARCH AUDIO AUDITRONICS
ZAXCOM VIDEO AKG ACOUSTICS

ALTEC LANSING
PROCESSORS BSM BROADCAST

SYSTEMS

AUDIO ANCHOR AUDIO
ANDREW CORP.

AMS CALREC
APHEX SYSTEMS

BTS/ BROADCAST TELEVI-
SION SYSTEMS

ATLAS/ SOUNDOLIER ATI-AUDIO CENTRO
ATR AUERNHEIMER LAB & CO. TECHNOLOGIES CHANNELMATIC

SYNCHRONIZERS AURATONE CORP. BARCUS-BERRY COMAD
B&B SYSTEMS ELECTRONICS COMMUNICATIONS

ADAMS -SMITH B.E.S. BOGEN CONEX
AMTEL SYSTEMS BELAR ELECTRONICS COMMUNICATIONS DATATEK CORP.
EDITRON USA LABORATORY BROADCAST AUDIO CORP. DI -TECH
EVERTZ MICROSYSTEMS BEYER DYNAMIC CETEC IVIE DYNAIR ELECTRONICS
FOSTEX BGW SYSTEMS COMPREHENSIVE VIDEO ENERTEC SCHLUMBER-
OTARI CORP. BOGEN SUPPLY GER/ PROFESSIONAL
SOLID STATE LOGIC COMMUNICATIONS DATUM AUDIO
SONY PRO AUDIO DIV. CARVIN MFG. CORP. dbx FARRTRONICS
SOUNDMASTER INTER- CENTRO DELTA ELECTRONICS FOR -A CORP. OF AMERICA

NATIONAL CETEC GAUSS DOLBY LABORATORIES GENTNER ENGINEERING
STUDER REVOX AMERICA CHOICE ELECTRONICS DORROUGH ELECTRONICS CO.
TIMELINE COMPREHENSIVE VIDEO EVENTIDE THE GRASS VALLEY

SUPPLY EXR GROUP
ATRs: FIELD DELTA ELECTRONICS FOSTEX HARRISON SYSTEMS

ENERTEC SCHLUMBER- ELECTRO-VOICE HARRISON SYSTEMS IMAGE VIDEO

GER/ PROFESSIONAL HALLIKAINEN & FRIENDS HOWE TECHNOLOGIES IMS/ INTEGRATED MEDIA

AUDIO HEDCO (SUBSIDIARY OF INOVONICS SYSTEMS

NAGRA MAGNETIC LEITCH VIDEO) JBL PROFESSIONAL INTERNATIONAL NU-

RECORDERS INOVONICS KAHN COMMUNICATIONS CLEAR CORP.

OTARI CORP. KINTEK KINTEK INTERNATIONAL TAPE-

SONY COMMUNICATIONS McMARTIN INDUSTRIES LEAMING INDUSTRIES TRONICS CORP./ 3M

PRODUCTS MOTOROLA, INC., AM LEXICON LEITCH VIDEO

SONY PRO AUDIO DIV. STEREO MARSHALL ELECTRONICS LENCO ELECTRONICS

STUDER REVOX AMERICA PANASONIC INDUSTRIAL McCURDY RADIO LOGITEK

UHER OF AMERICA CO. McMARTIN INDUSTRIES LPB
RAM BROADCAST MODULAR AUDIO McCURDY RADIO

ATRs: STUDIO SYSTEMS PRODUCTS
RAMSA/ PANASONIC PRO MODULATION SCIENCES

MICRO-TRAK CORP.
MODULAR AUDIO

AEG BAYLY AUDIO OPAMP LABS PRODUCTS
ENERTEC SCHLUMBER- ROH/ DIV. ANCHOR AUDIO ORBAN ASSOC. MOSELEY ASSOCIATES

GER/ PROFESSIONAL SESCOM PROTECH AUDIO CORP. OPAMP LABS
AUDIO SHURE BROTHERS SESCOM PACIFIC RECORDERS &

MITSUBISHI PRO AUDIO SOLUTEC SHURE BROTHERS ENGINEERING
NAKAMICHI USA CORP. SONY PRO AUDIO DIV. SONY PRO AUDIO DIV. PESA AMERICA
OLD DOMINION BROAD- SOUNDOLIER SPECTRA SONICS PROTECH AUDIO CORP.

CAST ENGINEERING SPECTRA SONICS STANDARD COMMUNICA- RAMKO RESEARCH
SVCE. STUDER REVOX AMERICA TIONS CORP. RICHMOND SOUND

OTARI CORP. TANNOY NORTH AMERICA STUDIO TECHNOLOGIES DESIGN
L.J. SCULLY MFG. CORP. TECHNICS/ PANASONIC SYMETRIX ROH/ DIV. ANCHOR AUDIO
SONY COMMUNICATIONS TEKTRONIX TECTAN RTS SYSTEMS

PRODUCTS TEXAR SHURE BROTHERS
SONY PRO AUDIO DIV. VALLEY INTERNATIONAL
SOUNDCRAFT WARD -BECK SYSTEMS

ELECTRONICS LTD.
STUDER REVOX AMERICA
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SIERRA VIDEO SYSTEMS KINTEK SONY PRO AUDIO DIV. HM ELECTRONICS

SOLUTEC LEADER INSTRUMENTS STOREEL CORP. McCURDY RADIO

SOUND TECHNOLOGY MAGNETIC REFERENCE STRAIGHTWIRE AUDIO MOBILE -CAM PRODUCTS

SPECTRA SONICS LAB STUDER REVOX AMERICA MOTOROLA C&E

TECHNOV INDUSTRIES McCURDY RADIO TEAC/ TASCAM PRO AU- OLD DOMINION BROAD-

TELEMET, DIV. GEOTEL MIKROLAB DIO DIV. CAST ENGINEERING

TORPEY CONTROLS & MODULAR AUDIO TECHNICS/ PANASONIC SVCE.

ENGINEERING PRODUCTS WESTERN INTL. COMM./ PESA AMERICA

UTAH SCIENTIFIC NARDA MICROWAVE ARISTOCRAT DIV. PROTECH AUDIO CORP.

VIDEO AIDS OF POTOMAC INTRUMENTS QUANTEL

COLORADO
WARD -BECK SYSTEMS

RAM BROADCAST
SYSTEMS

DIGITAL ATRs R -COLUMBIA PRODUCTS
REACH ELECTRONICS

CONCEPT PRODUCTIONSLTD. RE INSTRUMENTS CORP. ROW DIV. ANCHOR AUDIO

SELCO! SIFAM FOR -A CORP. OF AMERICA RTS SYSTEMS

AUDIO TAPE, SESCOM MITSUBISHI PRO AUDIO SOUNDOLIER

CARTS SOUND TECHNOLOGY OTARI CORP. TECHNICAL PROJECTS

SPECTRA SONICS SHARP ELECTRONICS TELECTRO SYSTEMS
AGFA-GEVAERT TECHNICAL PROJECTS CORP., BROADCAST CORP.
AMPEX CORP., MAGNETIC TECHRON GROUP TELEX COMMUNICATIONS

TAPE DIV. TEKTRONIX SONY COMMUNICATIONS VIDEO AIDS OF
ANTON/ BAUER TENTEL CORP. PRODUCTS COLORADO
ARISTOCART, DIV. WEST- WARD -BECK SYSTEMS SONY PRO AUDIO DIV. WARD -BECK SYSTEMS

ERN INTL. LTD. STUDER REVOX AMERICA LTD.
BASF SYSTEMS CORP.
CAPITOL MAGNETIC

PRODUCTS
ENERTEC SCHLUMBER-

GER/ PROFESSIONAL
AUDIO

WHITE INSTRUMENTS,
DIV OF C VAN R,

WIREWORKS CORP.

SYSTEMATION
YAMAHA MUSIC MICROPHONES,

ACCESSORIES
DIGITAL PRODUC-

TION SYSTEMSCART DECKS ACO PACIFIC
AKG ACOUSTICS

FIDELIPAC
INTERNATIONAL TAPE-

AUDI -CORD
BROADCAST

ADVANCED MUSIC
SYSTEMS

ALTEC LANSING
AMS CALREC

TRONICS CORP./ 3M
3M MAGNETIC MEDIA DIV.

ELECTRONICS
CONTINENTAL ELEC-

AMS CALREC
CEL ELECTRONICS

ANCHOR AUDIO
ASTATIC

MARATHON PRODUCTS TRONIC/ CONTEL COMPUSONICS ATLAS/ SOUNDOLIER
MAXELL CORP. OF ENERTEC SCHLUMBER- CONCEPT PRODUCTIONS AUDIO-TECHNICA U.S.

AMERICA GER/ PROFESSIONAL DIGITAL AUDIO BEYER DYNAMIC
SONY MAGNETIC AUDIO RESEARCH BOGEN

PRODUCTS
TDK ELECTRONICS CORP.

FIDELIPAC
IGM COMMUNICATIONS

FAIRLIGHT INSTRUMENTS
IMAGE VIDEO

COMMUNICATIONS
BRUEL & KJAER

INTERNATIONAL TAPE- LEXICON INSTRUMENTS

AUDIO TEST TRONICS CORP./ 3M NEW ENGLAND DIGITAL CARVIN MFG. CORP.

EQUIPMENT
MACKENZIE

LABORATORIES
SOLID STATE LOGIC
SONY COMMUNICATIONS

CENTRO
CETEC IVIE

AMBER ELECTRO DESIGN MITSUBISHI PRO AUDIO PRODUCTS CETEC VEGA

ANDREW CORP. OTARI CORP. STUDER REVOX AMERICA CHESTER CABLE!

AUDIO PRECISION PACIFIC RECORDERS & SYSTEMATION ALCATEL

B&K PRECISION/ ENGINEERING WAVEFRAME CORP. COHERENT

DYNASCAN RAMKO RESEARCH YAMAHA MUSIC COMMUNICATIONS

BALD MOUNTAIN LAB
BOONTON ELECTRONICS

CORP.

ULTRA AUDIO PIXTEC,
DIV. AUDIO INTL.

WESTERN INTL. COMM.!

COMPREHENSIVE VIDEO
SUPPLY

COMTEKINTERCOMS
ANCHOR AUDIOBRUEL & KJAER ARISTOCRAT DIV. COUNTRYMAN

INSTRUMENTS ATLAS/ SOUNDOLIER ASSOCIATES

CETEC IVIE COMPACT DISC BOGEN CROWN INTERNATIONAL

COMPREHENSIVE VIDEO
SUPPLY

EQUIPMENT COMMUNICATIONS
CENTRO

EDCOR
ELECTRO-VOICE

CROWN INTERNATIONAL dbx CETEC VEGA FOSTEX

dbx SHURE BROTHERS CIRCUIT DEVELOPMENT ALAN GORDON

DORROUGH ELECTRONICS SONO-MAG CORP. CO. ENTERPRISES

HEDCO (SUBSIDIARY OF SONY COMMUNICATIONS DAVID CLARK CO. KARL HEITZ, INC.

LEITCH VIDEO) PRODUCTS ENERTEC SCHLUMBER- HM ELECTRONICS

HEWLETT-PACKARD CO. GER/ PROFESSIONAL LECTROSONICS

JASONI ELECTRONICS AUDIO LTM CORP. OF AMERICA

JENSEN TOOLS FISHER BERKELEY CORP.
KAY ELEMETRICS CORP.
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MICRON AUDIO
PRODUCTS

NADY SYSTEMS
PANASONIC INDUSTRIAL

CO.
R -COLUMBIA PRODUCTS
RAMSA/ PANASONIC PRO

AUDIO
SAMSON TECHNOLOGIES

CORP.
SANKEN MICROPHONES
SENNHEISER ELEC. CORP.
SESCOM
SHURE BROTHERS
SONY COMMUNICATIONS

PRODUCTS
SONY PRO AUDIO DIV.
SWITCHCRAFT
TELEX COMMUNICATIONS
ULTIMATE SUPPORT

SYSTEMS
VALLEY INTERNATIONAL
WIREWORKS CORP.
YAMAHA MUSIC

NOISE REDUCTION
EQUIPMENT

ANT TELECOMMUNI-
CATIONS

CIRCUIT RESEARCH LABS
COMPREHENSIVE VIDEO

SUPPLY
dbx
DOLBY LABORATORIES
JBL PROFESSIONAL
RAM BROADCAST

SYSTEMS
SYMETRIX
VALLEY INTERNATIONAL

ON -AIR CONSOLES,
MIXERS

ADM TECHNOLOGY
ALLEN & HEATH

BRENELL USA LTD.
ATI-AUDIO

TECHNOLOGIES
AUDIO-TECHNICA U.S.
AUDITRONICS
AUTOGRAM
BIAMP SYSTEMS
BROADCAST AUDIO CORP.
BROADCAST

ELECTRONICS
CARVIN MFG. CORP.
CETEC IVIE
COHERENT

COMMUNICATIONS
CONNECTRONICS CORP.
DAX AUDIO GROUP
DORROUGH ELECTRONICS

ENERTEC SCHLUMBER-
GER/ PROFESSIONAL
AUDIO

ESL
HARRISON SYSTEMS
HOWE TECHNOLOGIES
IKEGAMI ELECTRONICS
INDUSTRIAL RESEARCH

PRODUCTS
JBL PROFESSIONAL
KAITRONICS CORP.
LOGITEK
LPB
McCURDY RADIO
McMARTIN INDUSTRIES
MICRO-TRAK CORP.
MITSUBISHI PRO AUDIO
NEOTEK
OPAMP LABS
ORION RESEARCH
PACIFIC RECORDERS &

ENGINEERING
PANASONIC INDUSTRIAL

CO.

PRECISION DESIGN
PROTECH AUDIO CORP.
RAM BROADCAST

SYSTEMS
RAMKO RESEARCH
RAMSA/ PANASONIC PRO

AUDIO
RICHMOND SOUND

DESIGN
RUSSCO ELECTRONICS

MFG.
SESCOM
SHURE BROTHERS
SOLID STATE LOGIC
SONY COMMUNICATIONS

PRODUCTS
SONY PRO AUDIO DIV.
SOUNDCRAFT

ELECTRONICS
SPECTRA SONICS
STUDER REVOX AMERICA
STUDIO TECHNOLOGIES
TEAC/ TASCAM PRO AU-

DIO DIV.
ULTRA AUDIO PIXTEC,

DIV. AUDIO INTL.
WARD -BECK SYSTEMS

LTD.

WHEATSTONE CORP.

POST -PRODUC-
TION CONSOLES

ADM TECHNOLOGY
ALLEN & HEATH

BRENELL USA LTD.
AMEK CONSOLES
AMS CALREC
ARRAKIS SYSTEMS
AUDITRONICS
BROADCAST AUDIO CORP.

CONNECTRONICS CORP.
ELECTRO-VOICE
ENERTEC SCHLUMBER-

GER/ PROFESSIONAL
AUDIO

FAIRLIGHT INSTRUMENTS
GRAHAM-PATTEN

SYSTEMS
THE GRASS VALLEY

GROUP
HALLIKAINEN & FRIENDS
HARRISON SYSTEMS
HOWE TECHNOLOGIES
JBL PROFESSIONAL
KAITRONICS CORP.
LOGITEK
MICRO-TRAK CORP.
MITSUBISHI PRO AUDIO
NEOTEK
RUPERT NEVE
OPAMP LABS
ORION RESEARCH
PACIFIC RECORDERS &

ENGINEERING
PANASONIC INDUSTRIAL

CO.

RAMKO RESEARCH
RAMSA/ PANASONIC PRO

AUDIO
RICHMOND SOUND

DESIGN
SESCOM
SOLID STATE LOGIC
SONY COMMUNICATIONS

PRODUCTS
SONY PRO AUDIO DIV.
SOUNDCRAFT

ELECTRONICS
SPECTRA SONICS
STUDER REVOX AMERICA
TEAC/ TASCAM PRO AU-

DIO DIV.
TRIDENT AUDIO
ULTRA AUDIO PIXTEC,

DIV. AUDIO INTL.
WARD -BECK SYSTEMS

LTD.

WHEATSTONE CORP.
YAMAHA MUSIC

REMOTE PICKUP,
RENG SYSTEMS

KAHN COMMUNICATIONS
TELEMETRICS
TFT

REVERB, SPECIAL
EFX

ADVANCED MUSIC
SYSTEMS

AKG ACOUSTICS

AMS CALREC
ART/ APPLIED RESEARCH

& TECHNOLOGY
BIAMP SYSTEMS
EVENTIDE
FOSTEX
LEXICON
MARSHALL ELECTRONICS
YAMAHA MUSIC

STUDIO AUTOMA-
TION EQUIPMENT

AMS CALREC
ANDREW CORP.
BROADCAST

ELECTRONICS
CONCEPT PRODUCTIONS
DIGITAL CREATIONS
ENERTEC SCHLUMBER-

GER/ PROFESSIONAL
AUDIO

GENERIC COMPUTER
SYSTEMS

IGM COMMUNICATIONS
RICHMOND SOUND

DESIGN
ROW DIV. ANCHOR AUDIO
SCHAFER WORLD COMMU-

NICATIONS
SOLID STATE LOGIC
SYSTEMATION

TELCO INTERFACE
EQUIPMENT

ESE
GENTNER ENGINEERING

CO.
KAHN COMMUNICATIONS
R -COLUMBIA PRODUCTS
ROH/ DIV. ANCHOR AUDIO
SHURE BROTHERS
SYMETRIX
SYSTEMATION
TELEX COMMUNICATIONS
TELNOX

TIME COMPRES-
SION SYSTEMS

ADVANCED MUSIC
SYSTEMS

CMX CORP.
EVENTIDE
LEXICON

TURNTABLES
ACOUSTIC RESEARCH
AEG BAYLY
BAF COMMUNICATIONS

CORP.
BROADCAST

ELECTRONICS
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IGM COMMUNICATIONS
MICRO-TRAK CORP.
RUSSCO ELECTRONICS

MFG.
TECHNICS/ PANASONIC
TELEDYNE ACOUSTIC

RESEARCH

OTHER AUDIO
EQUIPMENT

ACOUSTIC SYSTEMS
ADAMS -SMITH
ADM TECHNOLOGY
AKG ACOUSTICS
ALLIED BROADCAST SYS-

TEMS/ SONO-MAG
ALPHA AUDIO
ALTEC LANSING
R.B. ANNIS CO.
ANVIL CASES
ASACA/ SHIBASOKU CORP
AUDICO
ASSOCIATED

PRODUCTION
MUSIC

AUDIO ACCESSORIES
THE AUDIO BROADCAST

GROUP
AUDIO/ DIGITAL
AUDIOLAB ELECTRONICS
B&B SYSTEMS
BRYSTON LTD.
CANARE CABLE
CETEC GAUSS
CHOICE ELECTRONICS
CHRISTIE ELECTRIC
CIPHER DIGITAL
COMPREHENSIVE VIDEO

SUPPLY
COMPRESSION LABS
CROWN INTERNATIONAL
PETER W. DAHL
DeWOLF MUSIC LIBRARY
DICTAPHONE CORP.
DIGITAL CREATIONS
EDCOR
ELECTRO-SOUND
EMCOR/ CRENLO
ENERTEC SCHLUMBER-

GER/ PROFESSIONAL
AUDIO

FIRSTCOM BROADCAST
SERVICES

GARNER INDUSTRIES
GENEVA GROUP
GOTHAM AUDIO
INDUSTRIAL RESEARCH

PRODUCTS
INOVONICS
INTERNATIONAL MICRO-

WAVE CORP.

INTERNATIONAL TAPE-
TRONICS CORP./ 3M

ITI ELECTRONICS
JBL PROFESSIONAL
JENSEN TRANSFORMERS
KAMAN SCIENCES
LAKE SYSTEMS CORP.
LANDY ASSOCIATES
LUXOR
MARATHON PRODUCTS
MEDIA GENERAL BROAD-

CAST SERVICE
MIKROLAB
MODULAR AUDIO

PRODUCTS
MOTOROLA, INC., AM

STEREO
NEUMADE PRODUCTS

CORP.
NORTRONICS CO.
OMNIMUSIC

RF, GENERAL

AM STEREO
EQUIPMENT

BROADCAST
ELECTRONICS

CONTINENTAL ELEC-
TRONICS/ VARIAN

DELTA ELECTRONICS
KAHN COMMUNICATIONS
LEADER INSTRUMENTS
MODULATION SCIENCES
MOTOROLA C&E
MOTOROLA, INC., AM

STEREO

ANTENNAS,
TOWERS

ADELPHON
ADVANCED DESIGNS
ALLIED TOWER CO.
ANDREW CORP.
BOGNER BROADCAST

EQUIPMENT
BROADCAST

ELECTRONICS
CABLEWAVE SYSTEMS
CELWAVE
CENTRAL TOWER
COMAD

COMMUNICATIONS
COMTECH ANTENNA

CORP.
DIELECTRIC

COMMUNICATIONS
ELECTRONICS RESEARCH
ELLIS TOWER CO.
EMCEE BROADCAST

PRODUCTS

FORT WORTH TOWER
GABRIEL ELECTRONICS
HARRIS CORP., BROAD-

CAST MICROWAVE
HARRIS CORP., BUSINESS

COMMUNICATIONS DIV.
JAMPRO ANTENNAS
KLINE IRON & STEEL CO.
L&R COMMUNICATIONS

LTD.
LARCAN COMMUNICA-

TIONS EQUIPMENT
LDL COMMUNICATIONS
MAGNUM TOWERS
MICRO COMMUNICATIONS
MICRODYNE CORP.
MICROFLECT CO.
MICROWAVE RADIO
MOTOROLA C&E
FRED A. NUDD CORP.
NURAD
ALLEN OSBORNE ASSOC,.
PINZONE

COMMUNICATIONS
RF TECHNOLOGY
ROHN
SCIENTIFIC ATLANTA
SHIVELY LABS
SIMPLICITY TOOL CO.
STAINLESS
SWAGER

COMMUNICATIONS
SWR
TELEX COMMUNICATIONS
TENNAPLEX SYSTEMS
THOMSON-LGT
TOWNSEND/ BROADCAST

SYSTEMS
I TRANSMISSION STRUC-

TURES LTD.
TRI-EX TOWER CORP.
UNITED ROPEWORKS

(USA)
UTILITY TOWER CO.
VALMONT INDUSTRIES
THE WILL -BURT CO.
WORLD TOWER CO.

BUSINESS AUTO-
MATION SYSTEMS

APPLELOG
AT&T COMMUNICATIONS
AUTOMATED BROADCAST

CONTROLS
CBSI
COLUMBINE SYSTEMS
COMPUTER CONCEPTS

CORP.
DATACOUNT
GRUMMAN ELECTRONICS

SYSTEMS

JEFFERSON PILOT DATA
SYSTEMS

MATCO
REGISTER DATA SYSTEMS

ENG/ EFP
VEHICLES

ALPHA VIDEO &
ELECTRONICS

BTS/ BROADCAST TELEVI-
SION SYSTEMS

CENTROC
CHAMPION
GRAY COMMUNICATIONS

CONSULTANTS
LERRO ELECTRICAL CORP.
MIDWEST COMMUNICA-

TIONS CORP.
MOBILE -CAM PRODUCTS
PEIRCE-PHELPS, AUDIO/

VIDEO SYSTEMS DIV.
REAL WORLD TECHNOL-

OGIES GROUP
SHOOK ELECTRONICS

ENTERPRISES
SPECIALTY VEHICLES
TELEVISION ENGINEER-

ING CORP.
WOLF COACH

FIBEROPTIC
SYSTEMS

ARTEL COMMUNICATIONS
CORP.

AVANTEK
CATEL TELECOMMUNI-

CATIONS
COMPREHENSIVE VIDEO

SUPPLY
DYNAIR ELECTRONICS
THE GRASS VALLEY

GROUP
GTE COMMUNICATIONS

SYSTEMS CORP.
RICHARD HIRSCHMANN

OF AMERICA
JENSEN TOOLS
MIDWEST COMMUNICA-

TIONS CORP.
PIRELLI COMMUNICATION

SYSTEMS
RCA NEW PRODUCTS &

CCTV DIV., TUBE
OPERATIONS

RE INSTRUMENTS CORP.
ROCKWELL

INTERNATIONAL
SELCO/ SIFAM
SIECOR
TELEMET, DIV. GEOTEL

BME August 1988 67



MDS, SMATV SPECIALTY VEHICLES THOMSON-LGT CONUS

SYSTEMS TOWNSEND/BROADCAST YARDNEY BATTERY DIV. COMMUNICATIONS
SYSTEMS DALSAT SATELLITE

ANDREW CORP.
COMWAVE

WOLF COACH REMOTE CONTROL COMMUNICATIONS
DYNAMIC TECHNOLOGY

CONIFER
EMCEE BROADCAST

SYSTEMS HUBBARD COMMUNICA-
TIONS CORP./ HUBCOM

MTS EQUIPMENT
ANDREW CORP.

B&K PRECISION/PRODUCTS
BROADCAST ISS ENGINEERING

ITS CORP. DYNASCAN ELECTRONICS KELTEC FLORIDA
MICRO COMMUNICATIONS BELAR ELECTRONICS CAMERA MART M/A-COM TELECOMMUNI-
STANDARD COMMUNICA- LABORATORY CAT SYSTEMS CATIONS DIV.

TIONS CORP. BEXT, INC. EMCEE BROADCAST MARK ANTENNA
CIRCUIT RESEARCH LABS PRODUCTS PRODUCTS

MICROWAVE FOR dbx GENTNER RF PRODS. DIV. MCL

ENG MICRO COMMUNICATIONS
MODULATION SCIENCES

HALLIKAINEN & FRIENDS
INTERNATIONAL MICRO-

MICRODYNE CORP.
MODULATION

ADELPHON ORBAN ASSOC. WAVE CORP. ASSOCIATES
ANDREW CORP. RE INSTRUMENTS CORP. INTERNATIONAL MU -DEL ELECTRONICS
BROADCAST MICROWAVE STUDIO TECHNOLOGIES TELETRONICS RADIATION SYSTEMS

SERVICES TFT MARTI ELECTRONICS SATCOM TECHNOLOGIES
CONIFER TOWNSEND/ BROADCAST MICRO CONTROLS SCIENTIFIC ATLANTA
CONTINENTAL ELEC- SYSTEMS MONROE ELECTRONICS STANDARD COMMUNICA-

TRONICS/ VARIAN MOSELEY ASSOCIATES TIONS CORP.
HARRIS CORP., BROAD- NEWSROOM OLD DOMINION BROAD- TECTAN

CAST MICROWAVE
IKEGAMI ELECTRONICS COMPUTERS CAST ENGINEERING

SVCE.
THOMSON-LGT
TRIPLE CROWN

BASYSINTERNATIONAL MICRO- POTOMAC INTRUMENTS ELECTRONICS
WAVE CORP. COLUMBINE SYSTEMS QEI CORP. VERTEX

ITELCO DYNATECH NEWSTAR SOLL, INC. COMMUNICATIONS
M/A-COM MAC MEDIA COMPUTING TELEMETRICS WEGENER
MICROWAVE NETWORK TUI COMPUTER SERVICES TFT COMMUNICATIONS
MICROWAVE RADIO TWENTIER SYSTEMS THOMSON-LGT
MIDWEST COMMUNICA-

TIONS CORP.
TOWNSEND/ BROADCAST

SYSTEMS SCA EQUIPMENTPOWER SUPPLIES,
BELAR ELECTRONICS

LABORATORY
BROADCAST TECHNOL-

OGY OF COLORADO

NARDA MICROWAVE
NURAD
PINZONE

COMMUNICATIONS

BATTERIES
REMOTE MONI-

TORING SYSTEMS
-

ADCOUR
ALEXANDER

ANDREW CORP.RF TECHNOLOGY MANUFACTURING CIRCUIT RESEARCH LABS
RICHARDSON BROADCAST MICROWAVE BELAR ELECTRONICS COMWAVE

ELECTRONICS SERVICES LABORATORY EMCEE BROADCAST
CHRISTIE ELECTRIC BIRD ELECTRONICS CORP. PRODUCTS

MOBILE PRODUC- CINE 60 CAT SYSTEMS EMERGENCY ALERT

TION UNITS COMPREHENSIVE VIDEO
SUPPLY

EMCEE BROADCAST
PRODUCTS

RECEIVER
INTERNATIONAL

BTS/BROADCAST TELEVI- CURRENT TECHNOLOGY GENTNER RF PRODS. DIV. TELETRONICS
SION SYSTEMS FILM/ VIDEO EQUIPMENT GORMAN REDLICH MFG. JOHNSON ELECTRONICS

CENTRO SERVICE QEI CORP. MARTI ELECTRONICS
E -N -G CORP. FREZZOLINI ROHDE & SCHWARZ/ MODULATION SCIENCES
ENG HELICOPTER PRO- ELECTRONICS POLARAD MOSELEY ASSOCIATES

DUCTIONS, LTD. G & M POWER PRODUCTS TFT TECTAN
GRAY COMMUNICATIONS HIPOTRONICS, POWER TFT

SATELLITE EARTHCONSULTANTS PRODUCTS DIV. THOMSON-LGT
LERRO ELECTRICAL CORP.
MIDWEST COMMUNICA-

TIONS CORP.

KAY INDUSTRIES
MOTOROLA C&E
ONAN CORP.

STATIONS
SNG SYSTEMSALDEN ELECTRONICS

MZB & ASSOC. PACO ELECTRONICS U.S.A. ANDREW CORP. ANDREW CORP.
PEIRCE-PHELPS, AUDIO/ PEP ANTENNA TECHNOLOGY CALHOUN

VIDEO SYSTEMS DIV. PERROTT ENGINEERING CORP. SAT.
PESA AMERICA LABS AVCOM OF VIRGINIA CENTRO
ROSNER TELEVISION PRO BATTERY CO. BLONDER -TONGUE LABS COMREX CORP.

SYSTEMS REDLAKE CORP. COMTECH ANTENNA DX COMMUNICATIONS
SUPERIOR ELECTRIC CO. CORP. GRAY COMMUNICATIONS
TELEDYNE ENERGY CONSULTANTS

SYSTEMS
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HUBBARD COMMUNICA-
TIONS CORP./ HUBCOM

MCL
MICRODYNE CORP.
MIDWEST COMMUNICA-

TIONS CORP.
RADIATION SYSTEMS
ROSCOR
TOSHIBA AMERICA

STLs, TSLs
AMERICAN LASER

SYSTEMS
ANDREW CORP.
BEXT, INC.
BROADCAST MICROWAVE

SERVICES
GTE COMMUNICATIONS

SYSTEMS CORP.
HARRIS CORP., BROAD-

CAST MICROWAVE
INTERNATIONAL MICRO-

WAVE CORP.
MARTI ELECTRONICS
MICRO CONTROLS
MOSELEY ASSOCIATES
MOTOROLA C&E
RF TECHNOLOGY
ROCKWELL

INTERNATIONAL
TFT
TOWNSEND/ BROADCAST

SYSTEMS
WEGENER

COMMUNICATIONS

TAPE STORAGE
SYSTEMS

COMPREHENSIVE VIDEO
SUPPLY

FIDELIPAC
GRINNAN FIXTURE CO.
STANTRON/ UNIT OF ZERO

CORP.
STOREEL CORP.

TELETEXT
EQUIPMENT

ROHDE & SCHWARZ/
POLARAD

TRANSMITTER,
POWER TUBES

AMPEREX
CALVERT ELECTRONICS
CECO COMMUNICATIONS
COMPREHENSIVE VIDEO

SUPPLY
CONTINENTAL ELEC-

TRONICS/ VARIAN

ECONCO BROADCAST
SERVICE

EEV
FREELAND PRODUCTS CO.
MOTOROLA C&E
RICHARDSON

ELECTRONICS
THOMSON CSF/ ELECTRON

TUBE DIV.
THOMSON-LGT
VACUUM TUBE IND.
VARIAN ASSOCIATES
VARIAN, MICROWAVE

EQUIPMENT DIV.
VARIAN, MICROWAVE

TUBE DIV.
VECTOR TECHNOLOGY
WATCO
WESTINGHOUSE ELEC-

TRIC, IGT DIV.

TRANSMITTERS:
RADIO

AEG BAYLY
BEXT, INC.
BROADCAST

ELECTRONICS
CONTINENTAL ELEC-

TRONICS/ VARIAN
ELCOM BAUER
INTERNATIONAL MICRO-

WAVE CORP.
INTERNATIONAL

TELETRONICS
ISS ENGINEERING
ITELCO
LARCAN COMMUNICA-

TIONS EQUIPMENT
LDL COMMUNICATIONS
LPB
MARCOM
McMARTIN INDUSTRIES
MICRON AUDIO

PRODUCTS
NAUTEL
QEI CORP.
SINGER BROADCAST

PRODUCTS
TELEX COMMUNICATIONS
TEPCO CORP.
THOMSON-LGT
TRIPLE CROWN

ELECTRONICS
TTC/ TELEVISION TECH-

NOLOGY CORP.
VECTOR TECHNOLOGY

TRANSMITTERS:
TV

ACRODYNE INDUSTRIES
BEXT, INC.
COMARK COMMUNICA-

TIONS, DIV. OF THOMP-
SON-CSF

COMWAVE
CONTINENTAL ELEC-

TRONIC/ CONTEL
CONTINENTAL ELEC-

TRONICS/ VARIAN
EMCEE BROADCAST

PRODUCTS
ISS ENGINEERING
ITELCO
ITS CORP.
LARCAN COMMUNICA-

TIONS EQUIPMENT
LDL COMMUNICATIONS
NEC AMERICA, BROAD-

CAST EQUIPMENT DIV.
NURAD
PESA AMERICA
TELEX COMMUNICATIONS
TEPCO CORP.
THOMSON-LGT
TOWNSEND/ BROADCAST

SYSTEMS
TRIPLE CROWN

ELECTRONICS
TTC/ TELEVISION TECH-

NOLOGY CORP.
WATCO

WIRE, CABLE
ALPHA WIRE CORP.
ANDREW CORP.
BELDEN ELECTRONIC

WIRE & CABLE
BRINTEC CORP.
CABLEWAVE SYSTEMS
CAMBRIDGE PRODUCTS
CANARE CABLE
CENTRO
CHESTER CABLE/

ALCATEL
COMPREHENSIVE VIDEO

SUPPLY
CONNECT -AIR INTL.
CONNECTRONICS CORP.
DABURN ELECTRONICS &

CABLE CORP.
GABRIEL ELECTRONICS
KINGS ELECTRONICS CO.
MARK ANTENNA

PRODUCTS
SPECTRA SONICS
SWR
TIMES FIBER

COMMUNICATIONS

TOWNSEND/ BROADCAST
SYSTEMS

WIREWORKS CORP.

OTHER RF, GEN-
ERAL EQUIPMENT

A & S CASE CO.
ALLIED BROADCAST SYS-

TEMS/ SONO-MAG
ALTRONIC RESEARCH
AMCO ENGINEERING
AMP PRODUCTS CORP.
AUDIO -VIDEO ENGINEER-

ING CO.
AUDIOLAB ELECTRONICS
WILLIAM BAL CORP.
BALLY ENGINEERED

STRUCTURES
BEAVERONICS
BIRD ELECTRONICS CORP.
BLONDER -TONGUE LABS
BOWEN BROADCAST

SERVICE
BROADCAST SUPPLY

WEST (BSW)
CELWAVE
CHRONO-LOG CORP.
CLEAR-COM
COASTCOM
COAXIAL DYNAMICS
COMTEK
CONIFER
CONNECTRONICS CORP.
CURRENT TECHNOLOGY
DATA PRECISION CORP.
DATAWORLD
DIALIGHT CORP.
ECS COMPOSITES
EEG ENTERPRISES
EG&G
EIDSON ELECTRONIC CO.
ELECTRO IMPULSE LAB
ELECTRONICS RESEARCH
EMCEE BROADCAST

PRODUCTS
EMERGENCY ALERT

RECEIVER
ENCLOSURE CORP.
ENG HELICOPTER PRO-

DUCTIONS, LTD.
ENVIRONMENTAL

TECHNOLOGY
ESL
EXCALIBUR INDUSTRIES
FARRTRONICS
FIBERBILT CASES
FIDELIPAC
FLASH TECHNOLOGY
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45REomot., You
can measure...

with the best monitor and the most accurate test set.
The FMM-2/FMS-2 series monitors provide an even greater degree of
precision measurement than ever before ...You can measure S/N below
90 dB, You can measure crosstalk below 85 dB, You can measure separations
of better than 70 dB, You can measure frequency response to better than
0.25 dB, You can measure distortions to lower than 0.01%, and much more ...
Our uncluttered panels and autoranging voltmeters make these measure-
ments a dream.

E LA IR CALL ARNO MEYER (215) 687-5550
ELECTRONICS LABORATORY, INC.
LANCASTER AVENUE AT DORSET, DEVON, PENNSYLVANIA 19333

Call or write for more information on Belar AM, FM, Stereo, SCA and TV monitors.

Circle 130 on Reader Service Card p. 91

NOW, FULL SHIFT
PERFORMANCE

FOR YOUR
HAND-HELD RADIO

SUPER ICOM CM -7S
13.2 volts, 900 ma, double the capacity of the
ICOM CM -7, 5 watt output for the IC-U2/U16/H16.

SUPER ICOM CM -8S
9.6 volts, 1200 ma, 50% more capacity than the
ICOM CM -8, 3.5 watt output for the IC-U2/U16/
H16/U12/H12.

Both are base charge only using CM -30, CM -35
or CM -60 chargers, and include overcharge and
short circuit protection. CM -7S or CM -8S
$65.00 + $3.00 shipping.
Call Periphex for all
your battery needs.
Motorola, GE, RCA,
Kenwood, !corn,
Johnson, Standard,
etc. Also complete in-
ventory of Gel Cells,
Sealed Lead Acid, Al-
kaline and Nicads. All
battery packs include
a 1 year guarantee.

Call or write for your
free catalog. Dealer

inquiries invited.

dmilipempHex Inc.
149 Palmer Road  Southbury, CT 06488

(800) 634-8132
in CT (203) 264-3985

Circle 131 on Reader Service Card p. 91

JOHN FLUKE MFG. CO.
GARNER INDUSTRIES
GENERAL ELECTRIC/

COMBAND
GENTNER ENGINEERING

CO.

GENTNER RF PRODS. DIV.
GRAHAM-PATTEN

SYSTEMS
GRINNAN FIXTURE CO.
HARDIGG INDUSTRIES
HIPOTRONICS, POWER

PRODUCTS DIV.
INMARK CORP.
INOVONICS
INTERNATIONAL MICRO-

WAVE CORP.
INTERNATIONAL NU-

CLEAR CORP.
ITT JENNINGS
JAMPRO ANTENNAS
JBL PROFESSIONAL
KAY INDUSTRIES
KING INSTRUMENT CORP.
KINGS ELECTRONICS CO.
KINTRONIC LABS

LARCAN COMMUNICA-
TIONS EQUIPMENT

LEA DYNATECH
LEAMING INDUSTRIES
LIGHTNING ELIMINATORS

& CONSULTANTS
LIPSNER-SMITH CO.
LNR COMMUNICATIONS
M/A-COM TELECOMMUNI-

CATIONS DIV.
MARCOM
MARK ANTENNA

PRODUCTS
MCG ELECTRONICS
McMARTIN INDUSTRIES
MEDIA COMPUTING
MICRO COMMUNICATIONS
MICRO-TRAK CORP.
MICROTRAN CO.
MICROWAVE FILTER CO.
MODULATION

ASSOCIATES
MONROE ELECTRONICS
MU -DEL ELECTRONICS
NEUMADE PRODUCTS

CORP.
NORMEX/ TELNOX
NORTHERN MAGNETICS
OLD DOMINION BROAD-

CAST ENGINEERING
SVCE.

OMINMOUNT SYSTEMS
PLASTIC REEL CORP. OF

AMERICA
POTOMAC INTRUMENTS
RADIO SYSTEMS
RF TECHNOLOGY
RICHARDSON

ELECTRONICS
ROHN
RTI-RESEARCH

TECHNOLOGY
RUSLANG CORP.
SCIENTIFIC ATLANTA/

DIGITAL VIDEO SYS-
TEMS DIV.

SHIVELY LABS
SOLID ELECTRONICS LABS
SOLL, INC.
SONO-MAG CORP.
SOUND TECHNOLOGY

SOUNDOLIER
STANTRON/ UNIT OF ZERO

CORP.

SWINTEK ENTERPRISES
SWR

TELEMET, DIV. GEOTEL
TELEPAK SAN DIEGO
TEPCO CORP.
TFT
THERMODYNE INTL.
TOWNSEND/ BROADCAST

SYSTEMS
TTE
VARIAN ASSOCIATES
VEAM, DIV. LITTON

SYSTEMS
VIKING CASES
WIDE BAND

ENGINEERING
H. WILSON CO.
WILTRON CO.
WOLD COMMUNICATIONS
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MULTIPLE CAMERAS.
ONE OPERATOR.

Impossible? Not if your cameras are mounted on EPO
Servo -Controlled pan and tilt heads. These extraordi-
nary, labor-saving devices, which first found favo' in
legislatures where remote -controlled, unobtrusive
coverage was a key factor, are now the basis for
complete remote -controlled news studios.

Just look at these outstanding features:
 Up to 500 preprogrammed positions per camera,

including control of iris and black levels

 Programmable fade modes that provide smooth
transition from preprogrammed shots

 Ability to zoom and focus

 Unobtrusive
 Can be operated via telephone lines or microwave in

a remote studio away from the main studio location

 Wide range of pan and tilt heads, for full studio
cameras with telepromptefs to ENG type cameras

 Wide range of control options, from panels
with multiple -shot memories to simple joy
stick remote controls

It's flexible, affordable-and it's sold and
serviced exclusively in the U.S.A. by A.F. Associates.

THE RADAMEC EPO REMOTE CAMERA CONTROL SYSTEMS
Your news show's bottom line will never look so good.

APA
A.F.ASSOCIATES INC.

Ps,ANC E FI . THE , INDUSTRY
'00 STONEHURST COURT NORTH VALE NJ 07647 (201) 767-1201
IN THE WEST. 10650 SCRIPPS RANCH BLVD SUITE 200 SAN DIEGO. CA (619) 530-2970

Circle 132 on Reader Service Card Page 91



ALPHABETICAL LISTING
OF MANUFACTURERS

A
ABEKAS VIDEO
SYSTEMS
101 Galveston Dr.,
Redwood City, CA 94063
415 369-5111

ACCOM
2 Blue Jay Way,
Woodside, CA 94062
415 851-0755

ACCU-WEATHER
619 W. College Ave.,
State College, PA 16801
814 234-9601

ACO PACIFIC
2604 Read Ave.,
Belmont, CA 94002
415 595-8588

ACOUSTIC
RESEARCH
630 Turnpike St.,
Canton, MA 02021
617 821-2300

ACOUSTIC SYSTEMS
415 E. St. Elmo,
Austin, TX 78745
512 444-1961
800 531-5412
See ad on pg. 49

ACRODYNE
INDUSTRIES
516 Township Line Rd.,
Blue Bell, PA 19422
215 542-7000

ADAMS -SMITH
34 Tower St.,
Hudson, MA 01749
617 562-3801

ADC TELECOMMUNI-
CATIONS
4900 W. 78 St.,
Minneapolis, MN 55435
612 835-6800

ADCOUR
18 Billings St.,
Sharon, MA 02067
617 784-8123
HOTLINE: 800 232-3557

ADELPHON
100 Covelo Ave.,
Box 7256,
Fort Worth, TX 76111
817 335-8666

ADM TECHNOLOGY
1626 E. Big Beaver Rd.,
Troy, MI 48084
313 524-2100

ADVANCED DESIGNS
Box 1907,
Bloomington,IN 47402
812 333-1922

ADVANCED MICRO -
DYNAMICS
80 Bolton Rd., Box 150,
Harvard, MA 01451
617 433-8877

ADVANCED MUSIC
SYSTEMS
AMS Industries Park,
Billington Rd.,Burnley,
Lancashire BB11 5ES
(0282) 57011

AEG BAYLY
167 Hunt St.,
Ajax, Ont., Canada US
1P6
416 683-8200

AEROSPATIALE
2701 Forum Dr.
Grand Prairie, TX 75053
214 641-0000

A.F. ASSOCIATES
100 Stonehurst Ct.,
Northvale, NJ 07647
201 767-1000
See ad on pg. 71

AGFA-GEVAERT
100 Challenger Rd.
Ridgefield Pk, NJ 07660
201 440-2500

AKG ACOUSTICS
77 Selleck St.,
Stamford, CT 06902
203 348-2121

ALAMAR USA
36 Railway Ave.,
Campbell, CA 95008
408 866-9373

ALDEN
ELECTRONICS
40 Washington St.,
Westboro, MA 01581
617 366-8851

ALEXANDER
MANUFACTURING
1511 S. Garfield Pl.,
Mason City, IA 50401
515 423-8955

ALIAS RESEARCH
110 Richmond St. E. #501,
Toronto, Ont., Canada
M5C 1P1
416 362-9181

ALLEN & HEATH
BRENELL USA LTD.
5 Connair Rd.,
Orange, CT 06477
203 795-3594
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ALLEN AVIONICS
224 E. Second St.,
Mineola, NY 11501
516 248-8080

ALLIED BROADCAST
SYSTEMS/SONO-
MAG

AMCO ENGINEERING
3801 N. Rose St.,
Schiller Pk., IL 60176
312 671-6670

AMEK CONSOLES
10851 Burbank Blvd.,
N.Hollywood, CA 91601

AMTEL SYSTEMS
33 Main St., #303,
Nashua, NH 03060
603 880-9011

AMX
12056 Forestgate Dr.,
Dallas, TX 75243

APERT-HERZOG
CORP.
7007 Realm Dr.,
San Jose, CA 95119
408 726-2500

APHEX SYSTEMS
13340 Saticoy St.,

3712 National Road W.,
Box 1487, Richmond, IN

818 508-9788 214 644-3048 N. Hollywood, CA, 91605
818 765-2212

47375 AMERICAN LASER ANCHOR AUDIO
317 962-8596

ALLIED TOWER CO.

SYSTEMS
751 S. Kellogg Ave.,
Goleta, CA 93117

913 W. 233 St.,
Torrance, CA 90502
213 533-5984

APOLLO AUDIO
VISUAL
60 Trade Zone Ct.,

12450 Old Galveston, 805 967-0423
Webster, TX 77589

HOTLINE: 800 262-4671 Ronkonkoma, NY 11779
516 467-8033

713 486-7691 AMERICAN MAG-ANDREW CORP.
NETIC MEDIA

ALLSOP 4621 Columbine.,
10500 W. 153 St., APPLELOG
Orland Park, IL 60462 357 N. Main St.,

Box 23, Bellingham, WA Denver, CO 80216 312 349-3300 Butler, PA 16001
98227 800 872-8273 412 238-1500
206 734-9090 ANGENIEUX

AMHERST ELEC-

ALPHA AUDIO TRONIC
7700 N. Kendall Dr., ARBEN DESIGN
Miami, FL 33156 600 W. Roosevelt,

2049 W. Broad St., INSTRUMENTS

Richmond, VA 23220-2075 Box 201, Haydenville, MA
305 595-1144 W. Chicago, IL 60185

312 231-5077
804 358-3852 01039 R.B. ANNIS CO.

ALPHA VIDEO &
ELECTRONICS
200 Keystone Dr.,
Carnegie, PA 15106
412 429-2000

ALPHA WIRE CORP.
711 Lidgerwood Ave.,

413 268-7204

AMP PRODUCTS
CORP.
Box 1776, South Eastern,
PA 19398-1776
215 647-1000

AMPEREX
ELECTRONICS

1101 N. Delaware St,
Indianapolis, IN 46202
317 637-9282

ANRITSU AMERICA
15 Thornton Rd.,
Oakland, NJ 07436
201 337-1111
800 255-7234

ARRAKIS SYSTEMS
2619 Midpoint Dr.,
Fort Collins, CO 80525
303 224-2248

ARRIFLEX CORP.
500 Rte. 303,
Blauvelt, 10913
914 353-1400

Elizabeth, NJ 07207
201 925-8000

ALTA GROUP

Providence Pike,
Slatersville, RI 02876
401 762-3800

ANT TELECOMMUNI-
CATIONS
205 Perry Pkwy.,

ART/APPLIED RE-
SEARCH &
TECHNOLOGY

535 Race St., #230, AMPEREX Gaithersburg, MD 20877 215 Tremont St.,
San Jose, CA 95126
408 297-2582

ELECTRONICS, 301 670-9777

KLYSTRON DIV.

Rochester, NY 14608
716 436-2720

230 Duffy Ave. ANTENNA TECHNOL-
ALTEC LANSING Hicksville, NY 11802 OGY CORP. ARTEL COMMUNICA-
10500 W. Reno,
Oklahoma City, OK 73128
405 324-5311

516 931-6200 1140 E. Greenway St. #2,
Mesa, AZ 85203

AMPEX 602 264-7275

TIONS CORP.
22 Kane Industrial Dr.,
Hudson, MA 01749

ALTRONIC
RESEARCH

HOTLINE: 800 264-7275401 Broadway,
Redwood City, CA 95136
415 367-2011 ANTON/BAUER

617 752-5690
HOTLINE: 800 225-0228

Box 249, Yellville,
AR 72687 AMPEX CORP.,

1 Controls Dr., ASACA/SHIBASOKU
Shelton, CT 06484 CORP.

501 449-4093 MAGNETIC TAPE
DIV.

203 929-1100 12509 Beatrice St.,
Los Angeles, CA 90066

AMBER ELECTRO 401 Broadway, MS 22-02 ANVIL CASES 213 827-7144
DESIGN
3391 Griffith St.,
St. Laurent, Que.,
Canada H4P 2N5
514 735-4105

Redwood City, CA 94063
415 367-3809

AMS CALREC
Box 31864, Seattle, WA

4128 Temple City Blvd.,
Rosemead, CA 91770
800 423-4297
In CA: 800 242-4466

800 423-6347

A&S CASE CO.
1111 N. Gordon St.,
Hollywood, CA 90038

800 361-3697 98103 213 466-6181
206 633-1956
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ASSOCIATED
PRODUCTION
MUSIC
888 Seventh Ave.
New York, NY 10106
212 977-5680
See ad on pg. 20

ASTATIC
Harbor & Jackson Sts.,
Conneaut, OH 44030
216 593-1111
HOTLINE: 800 421-3161

ASTON
ELECTRONICS
346 N. Lindenwood Dr.,
Olathe, KS 66062
913 782-4007

AT&T
COMMUNICATIONS
Rte. 202-206,
Bedminister, NJ 07921
201 234-7546
HOTLINE: 800 555-8111

ATI-AUDIO
TECHNOLOGIES
328 Maple Ave.,
Horsham, PA 19044
215 443-0330
See ad on pg. 118

ATLAS/SOUNDOLIER
1859 Intertech Dr.,
Fenton, MO 63026
314 349-3110
HOTLINE: 800 876-7337

AUBURN
INSTRUMENTS
107 Church St.,
Watertown, MA 02172-
4726
617 923-4747

AUDI -CORD
1845 W. Hovey Ave.,
Normal, IL 61761
309 452-9461

AUDICO
219 Crossen Ave.,
Elk Grove, IL 60007
312 640-1030

AUDIO
ACCESSORIES
Mill St., Marlow, NH
03436
603 446-3335

THE AUDIO BROAD-
CAST GROUP
2342 S. Division,
Grand Rapids, MI 49507
616 452-1596

AUDIO KINETICS
Box 1260, Carmel, NY
10512
914 225-0380

AUDIO PRECISION
Box 2209, Beaverton, OR
97075
503 297-4837
800 231-7350

AUDIO-TECHNICA
U.S.
1221 Commerce Dr.,
Stow, OH 44224
216 686-2600

AUDIO -VIDEO ENG-
INEERING CO.
65 Nancy Blvd.,
Merrick, NY 11566
516 546-4239

AUDIO/DIGITAL
1000 S. Bertelsen Rd., #4,
Eugene, OR 97402
503 687-8412
HOTLINE: 800 423-1082

AUDIOLAB
ELECTRONICS
5831 Rosebud Ln., Bldg. P,
Sacramento, CA 95841
916 348-0200

AUDITRONICS
3750 Old Getwell Rd.,
Memphis, TN 38118
901 362-1350
HOTLINE: 800 638-0977
See ad on pg. 103

AUERNHEIMER LAB
& CO.
4561 E. Florence Ave.,
Fresno, CA 93725
209 442-1048

AURATONE CORP.
Box 698, Coronado, CA
92118
619 297-2820

AURORA SYSTEMS
311 Penobscot Dr.,
Redwood City, CA 94063
415 369-9400

AUTOGRAM
1500 Capital, Plano, TX
75074
214 424-8585
HOTLINE: 800 327-6901

AUTOMATED
BROADCAST
CONTROLS
11931 Tech Rd.,
Silver Spring, MD 20904
301 680-9405

AVAB AMERICA
967 Howard St.,
San Francisco, CA 94103
415 421-3562

AVANTEK
3175 Bowers Ave.,
Santa Clara, CA 95054
408 727-0700

AVCOM OF VIRGINIA
500 Southlake Blvd.,
Richmond, VA 23236
804 794-2500
See ad on pg. 114

B
BAF COMMUNICA-
TIONS CORP.
17 Everberg Rd.,
Woburn, MA 01801
617 932-3223
HOTLINE: 800 633-8223

WILLIAM BAL CORP.
Box 875,
947 Newark Ave.,
Elizabeth, NJ 07207
201 354-9625
800 354-9625

BALD MOUNTAIN
LAB
230 Bellevue Rd.,
Troy, NY 12180
518 279-9753

BALLY ENGINEERED
STRUCTURES
Box 98, Bally, PA 19503
215 845-2311

BARBIZON
426 W. 55 St.,
New York, NY 10019
212 586-1620

BARCO
170 Knowles Dr. #212,
Los Gatos, CA 950030
408 370-3721

BARCUS-BERRY
ELECTRON ICS
5500 Bolsa Ave. #245,
Huntington Beach, CA
92649
714 897-6766

BARDWELL &
McALLISTER
2621 Empire Ave.,
Burbank, CA 91504
213 849-5533
HOTLINE: 800 843-3198

BASF SYSTEMS
CORP.
35 Crosby Dr.,
Bedford, MA 01730
617 271-4000

BASYS
900 Stierlin Rd.,
Mountain View, CA 94043
415 969-9810

B&B SYSTEMS
28111 N. Ave. Stanford,
Valencia, CA 91355
805 257-4853
HOTLINE: 800 345-1056

BEAVERONICS
8 Haven Ave.,
Port Washington, NY
11050
516 883-4414

BELAR ELECTRONICS
LABORATORY
119 Lancaster Ave.
Box 76, Devon, PA 19333
215 687-5550
See ad on pg. 70

BELDEN
COMMUNICATIONS
See LEE LIGHTING

BELDEN ELECTRONIC
WIRE & CABLE
Box 1980, Richmond, IN
47375
317 983-5200
HOTLINE: 800 235-3362

BENCHER
333 W. Lake St.,
Chicago, IL 60606
312 263-1808

B.E.S.
12753 Moore St.,
Cerritos, CA 90701
HOTLINE: 800 592-4644
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BEXT, INC.
739 Fifth Ave. #7A,
San Diego, CA 92101
619 339-8462

BEYER DYNAMIC
5-05 Burns Ave.,
Hicksville, NY 11801
516 935-8000

BGW SYSTEMS
13130 S. Yukon,
Hawthorne, CA 90250
213 973-8090
HOTLINE: 800 252-4800

B HP
1800 Winnemac Ave.,
Chicago, IL 60640
312 989-2140

B IAMP SYSTEMS
Box 2160, Portland, OR
97208-2160
503 641-7287

B IRD ELECTRONICS
CORP.
30303 Aurora Rd.,
Solon, OH 44139
216 248-1200

B&K PRECISION/
DYNASCAN
6460 W. Cortland,
Chicago, IL 60635
312 889-8870

BLOCK RIVER VIDEO
641-14 Amphitheater Dr.,
Rockford, IL 61107
815 399-3102

BLONDER -TONGUE
LABS
1 Jake Brown Rd.,
Old Bridge, NJ 08857
201 679-4000

BOGEN
COMMUNICATIONS
50 Spring St., Box 575,
Ramsey, NJ 07446
201 934-8500

BOGEN PHOTO
CORP.
17-20 Willow St.,
Fair Lawn, NJ 04714
201 794-6500

BOGNER BROAD-
CAST EQUIPMENT
603 Cantiague Rock Rd.,
Westbury, NY 11590
516 997-7800

BOONTON ELEC-
TRONICS CORP.
791 Rte. 10, Randolph, NJ
07869
201 584-1077

BOWEN BROADCAST
SERVICE
8343 Lynn Haven Ave.,
El Paso, TX 79907
915 598-5556

WALTER S. BREWER
CO.
Box 35746, Tulsa, OK
74153-0746
918 493-7323
HOTLINE: 800 255-9458

BRINTEC CORP.
1600 W. Main St.,
Willimantic, CT 06226-
1128
203 456-8000

BROADCAST AUDIO
CORP.
11306 Sunco Dr.,
Rancho Cordova, CA
95670
916 635-1048

BROADCAST
ELECTRONICS
Box 3606, Quincy, IL
62305
217 224-9600

BROADCAST MICRO-
WAVE SERVICES
7322 Connvoy Ct.,
San Diego, CA 92111
619 560-8601

BROADCAST
SUPPLY
WEST (BSW)
7012 27 St. W.,
Tacoma, WA 98466
206 565-2301
800 426-8434

BROADCAST
TECHNOLOGY
Box 1310, Gunnison, CO
81230
303 641-5503

BROADCAST
VIDEO SYSTEMS
40 W. Wilmont St.,
Richmond Hills, Ont..
Canada LAB 1H8
416 764-1584

BRUEL & KJAER
INSTRUMENTS
185 Forest St.,
Marlborough,
MA 01752-3093
617 481-7000

BRYSTON LTD.
57 Westmore Dr., Rexdale,
Ont., Canada M9V 3Y6
406 746-1800

BSM BROADCAST
SYSTEMS
Box 19007, Spokane, WA
99219
509 838-0110

BTS/BROADCAST
TELEVISION
SYSTEMS
Box 30816, 2300 S.W.,
Salt Lake City, UT
84130-0816
801 972-8000

BUSH & MILLIMAKI
80002 Arcadia Dr.,
Huntsville, AL 35801
205 533-9274

C
CABLEWAVE
SYSTEMS
60 Dodge Ave.,
North Haven, CT 06473
203 239-3311

CALAWAY ENGI-
NEERING, DIV.
QUANTA CORP.
49 Baldwin Ave.,
Sierra Madre, CA 90024
818 355-2049

CALHOUN SATELLITE
COMMUNICATIONS
14871 NE 20th Ave.,
N. Miami, FL 33181
305 945-3737

CALICO VIDEO CO.
8955 Thorton Rd.,
Stockton, CA 95209
209 952-3333

CALVERT
ELECTRONICS
1 Branca Rd.,
E. Rutherford, NJ 07073
800 526-6362

CALZONE CASE CO.
225 Black Rock Ave.,
Bridgeport, CT 06605
203 367-5766
HOTLINE: 800 243-5152

CAM-LOK
10540 Chester Rd.,
Cincinnati, OH 45215-
0888
513 771-3171

CAMBRIDGE
PRODUCTS
244 Woodland Ave.,
Bloomfield, CT 06002
800 243-8814

CAMERA MART
456 W. 55 St.
New York, NY 10019
212 757-6977
See ad on pg. 50

CANARE CABLE
832 N. Victory Blvd.,
Burbank CA 91502
818 840-0993

CANON USA
One Canon Plaza,
Lake Success, NY 11042
516 488-6700

CAPITOL MAGNETIC
PRODUCTS
6920 Sunset Blvd.,
Hollywood, CA 90028
213 461-2701

CARVIN MFG. CORP.
1155 Industrial Ave.,
Escondido, CA 920251
619 747-1710
HOTLINE: 800 854-2235

CASCOM
707 18 Ave. S.,
Nashville, TN 37203
615 329-4112

CASES, INC.
447 E. Gardena Blvd.,
Gardena, CA 90248
213 770-4444

CAT SYSTEMS
401 E. 74 St.,
New York, NY 10021
212 988-8988

BME August 1988 75



CATEL TELECOM-
MUNICATIONS
4050 Technology Pl.,
Fremont, CA 94537-5122
415 659-8988

DWIGHT CAVENDISH
2117 Chestnut Ave.,
Wilmette, IL 60091
312 256-0937

CBSI
Box 67, Reedsport, OR
97467
503 271-3681

CCI
7353 Lee Hwy.,
Chattanooga, TN 37421
615 894-2580

CECO
COMMUNICATIONS
2115 Ave. X,
Brooklyn, NY 11235
718 646-6300
HOTLINE: 800 221-0860

CEL ELECTRONICS
Chroma House, Shire Hill,
Saffron Walden, Essex,
UK CB11 3AQ
447 992-3817

CELWAVE
Rte. 79 Ryan Road.,
Marlboro, NJ 07746
201 462-1880

CENTRAL DYNAMICS
147 Hymus Blvd.,
Pointe Claire, Que.,
Canada H9R 1G1
514 597-0810

CENTRAL TOWER
Box 530, Newburgh, IN
47630
812 853-0595

CENTRO
369 Billy Mitchell Rd.,
Salt Lake City, UT 84116
801 537-7779
HOTLINE: 800 877-7779

CENTURY
PRECISION
OPTICS
10713 Burbank Blvd.,
N.Hollywood, CA 91601
818 766-3715

CETEC GAUSS
9130 Glen Oaks Blvd.,
Sun Valley, CA 91352
818 763-4323

CETEC IVIE
1366 W. Center, Orem, UT
84057
801 224-1800

CETEC VEGA
9900 Baldwin Pl.,
El Monte, CA 91731-2204
818 442-0782

CHANNELMATIC
821 Tavern Rd.,
Alpine, CA 92001
619 445-2691

CHAMPION MOTOR
COACH
5573 North St.
Dryden, MI 48428
313 796-2211

CHOICE
ELECTRONICS
Box 1475, Gainesville, FL
32602
904 375-4434

CHRISTIE ELECTRIC
20665 Manhattan Pl.,
Torrance, CA 90501
213 320-0808

CHRONO-LOG CORP.
2 W. Park Rd.,
Havertown, PA 19083
215 853-1130
HOTLINE: 800 247-6665

CHYRON
265 Spagnoli Rd.,
Melville, NY 11747
516 845-2027

CINE 60
630 Ninth Ave.,
New York, NY 10036
212 586-8782

CINEMA PRODUCTS
CORP.
3211 S. La Cienega Blvd.,
Los Angeles, CA 90016
213 836-7991

CINEMILLS CORP.
3500 W. Magnolia Blvd.,
Burbank, CA 91505
818 843-4560
HOTLINE: 800 325-7674

CIPHER DIGITAL
Box 170, Frederick, MD
21701
301 695-0200
HOTLINE: 800 331-9066

CIRCUIT DEVELOP-
MENT CO.
50 20 St., Brooklyn, NY
11232
718 768-4555

CIRCUIT RESEARCH
LABS
2522 W. Geneva Dr.,
Tempe, AZ 85282
602 438-0888
HOTLINE: 800 535-7648

CIRCUIT STUDIOS
5420 Butler Rd.,
Bethesda, MD 20816
301 656-5918

DAVID CLARK CO.
Box 15054, Worcester, MA
01615-0054
617 756-6216

CLEAR-COM
1111 17 St.,
San Francisco, CA 94107
415 861-6666

CMC LTD.
601 Chestnut Ridge,
Chestnut Ridge, NY 10977
914 356-5300

CMC TECHNOLOGY,
DIV. OF DATATAPE
2650 Lafayette St.,
Santa Clara, CA 95050
408 980-9800

CMX CORP.
2230 Martin Ave.,
Santa Clara, CA 95050
408 988-2000

COASTCOM
2312 Stanwell Dr., Box
27068, Concord, CA 94527
415 825-7500

COAXIAL DYNAMICS
15210 Industrial Pky.,
Cleveland, OH 44135
216 267-2233
HOTLINE: 800 COAXIAL

COHERENT
COMMUNICATIONS
13756 Glenoaks Blvd.,
Sylmar, CA 91342
818 362-9393

COLORADO VIDEO
Box 928, Boulder, CO
80306
303 530-9580

COLORGRAPHICS
SYSTEMS
6400 Enterprise Rd.,
Madison, WI 53719
608 274-5786
HOTLINE: 800 248-1050

COLORTRAN
1015 Chestnut St.,
Burbank, CA 91506
818 843-1200

COLUMBINE
SYSTEMS
1707 Pull Blvd.,
Golden, CO 80401
303 237-4000

COMAD
COMMUNICATIONS
1435 Bonhill Rd., Unit 34,
Mississauga, Ont., Canada
L5T 1M1
416 676-9171

COMARK COMMUNI-
CATIONS, DIV. OF
THOMPSON-CSF
Box 506, Colmar, PA
18915
215 822-0777
See ad on pg. 10

COMPREHENSIVE
VIDEO SUPPLY
148 Veteran Dr.,
Northvale, NJ 07647
201 767-7990

COMPRESSION LABS
2860 Junction Ave.,
San Jose, CA 95131
408 435-3000

COMPU = PROMPT
746 N. Cahuenga Blvd.,
Los Angeles, CA 90038
213 461-3113

COMPUSONICS
2345 Yale St., Palo Alto,
CA 94306
415 494-1184
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COMPUTER CON-
CEPTS CORP.
8375 Melrose Dr.,
Lenexa, KS 66214
913 541-0900
HOTLINE: 800 255-6350

COMPUTER GRAPH-
ICS LABS
4 Expressway Plaza,
Roslyn Heights, NY 11577
516 484-1944

COMPUTER LABS,
DIV. ANALOG
DEVICES
7910 Triad Ctr. Dr.,
Greensboro, NC 27409
919 668-9511

COMPUTER
PROMPTING CORP.
3408 Wisconsin Ave N.W.,
#201, Washington, DC
20016
202 966-0980

COMREX CORP.
65 Nonset Path,
Acton, MA 01720
617 263-1800
800 237-1776

COMTECH ANTENNA
CORP.
3100 Communications Rd.,
St. Cloud, FL 32769
305 892-6111

COMTEK
357 W. 2700 S.,
Salt Lake City, UT 84115
801 466-3463

COMWAVE
Box 69, 7 N. Main St.,
Mountaintop, PA
18707
717 474-6751

CONCEPT
PRODUCTIONS
1224 Coloma Way,
Roseville, CA 95661
916 782-7754
800 348-4800

CONEX ELECTRO-
SYSTEMS
Box 1342, Bellingham,WA
98227
206 734-43232
See ad on pg. 46

CONIFER
Box 1025, 1400 N. Roose-
velt, Birmingham,IA
52601

CONNECT -AIR INTL.
50 37 St. NE, Auburn, WA
98002
206 939-4800
HOTLINE: 800 247-1978

CONNECTRONICS
CORP.
652 Glenbrook Rd.,
Stamford, CT 06906
203 324-2889
HOTLINE: 800 322-2537

CONNOLLY
SYSTEMS
Unit 7, Intec 2, Wade Rd.,
Basingstoke, Hants., UK
RG24 ONE
256-470474

CONRAC CORP.,
DISPLAY
PROD.
600 N. Rimsdale Ave.,
Covina, CA 91722
818 966-3511

CONTINENTAL
ELECTRONIC/CONTEL
1620 W. 32 Pl.,
Hialeah, FL 33012
305 822-1421

CONTINENTAL ELEC-
TRONICS/ VARIAN
4212 S. Buckner Blvd.,
Box 270879, Dallas, TX
75227
214 381-7161

CONTROL CONCEPTS
328 Water St., Box 1380,
Binghamton, NY 13902-
13800
607 724-2484

CONUS
COMMUNICATIONS
3415 University Ave.,
Minneapolis, MN 55414
612 642-4645

COOL -LUX LIGHTING
IND.
5723 Auckland Ave.,
N.Hollywood, CA 91601
818 761-6116

CORPORATE COM-
MUNICATIONS
CONSULTANTS
64 Clinton Rd.,
Fairfield, NJ 07006
201 226-5938

COTTONWOOD
COMMUNICATIONS
774 Main St., Box 526
Los Alamos, CA 93440
805 344-3335

COUNTRYMAN
ASSOCIATES
417 Stanford Ave.,
Redwood City, CA 94063
415 364-9988

CROSSPOINT LATCH
CORP.
95 Progress St., Union, NJ
07083
201 688-1510

CROWN
INTERNATIONAL
1718 W. Mishawaka Rd.,
Elkhart, IN 46517
219 294-8000

CUBICOMP
21325 Cabot Blvd.,
Hayward, CA 94545
415 887-1300

CURRENT
TECHNOLOGY
1400 S. Sherman, #202,
1279 Richardson, TX 75801
1280214 238-5300
See ad on pg. 44

D
DABURN
ELECTRONICS
& CABLE CORP.
70 Oak St., Norwood, NJ
07648
201 768-5400

PETER W. DAHL
5869 Waycross Ave.,
El Paso, TX 79924
915 751-2300

DALSAT SATELLITE
COMMUNICATIONS
1701 Summit Ave.,
Plano, TX 75074
214 578-7561

DATA PRECISION
CORP.
Electronics Ave.,
Danvers, MA 01923
617 246-1600

DATACOUNT
Box 3078, Opelika, AL
36803-3078
205 749-5641

DATATEK CORP.
1121 Bristol Rd.,
Mountainside, NJ 07092
201 654-8100
800 882-9100

DATAWORLD
Box 30730,
4827 Rugby Ave, #200,
Bethesda, MD
20814
301 652-8822
800 368-5754

DATUM
1363 S. State College
Blvd., Anaheim, CA 92806
714 533-6333

DAX AUDIO GROUP
1231 S.E. Gideon,
Portland, OR 97202
503 232-4445

dbx
71 Chapel St.,
Newton, MA 02195
617 964-3210

DELTA ELECTRONICS
5730 Gen. Washington Dr.,
Alexandria, VA 22312
703 354-3350
See ad on pg. 36

DESISTI
LIGHTING/DESMAR
CORP.
1109 Grand Ave.,
N. Bergen, NJ 07047
201 792-4980

DeWOLF MUSIC
LIBRARY
25 W. 45 St.,
New York, NY 11036
212 382-0220

DI -TECH
48 Jefryn Blvd.,
Deer Park, NY 11729
516 667-6300
800 595-1012
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DIALIGHT CORP.
1913 Atlantic Ave,
Manasquan, NJ 08736
201 223-9400

DICTAPHONE CORP.
120 Old Post Rd.,
Rye, NY 10580
914 967-7300

DIELECTRIC
COMMUNICATIONS
Tower Hill Rd.,
Raymond,
ME 04071
207 655-4555

DIGITAL ARTS
7370-Q Opportunity Rd.,
San Diego, CA 92111-2225
619 541-2055

DIGITAL AUDIO
RESEARCH
Box 275, Rheem Valley,
CA 94570
415 376-2760

DIGITAL CREATIONS
50 Werman Ct.,
Plainview, NY 11803
516 756-9620

DIGITAL
PROCESSING
SYSTEMS
55 Nugget Ave., Unit 10
Scarborough, ON M15 3L1
416 754-8090

DIGITAL SERVICES
CORP./DSC
3622 N.E. 4 St.,
Gainesville, FL 32609
904 377-8013

DOLBY
LABORATORIES
100 Potrero Ave.,
San Francisco, CA 94103
415 558-0200
See ad on pg. 12

DORROUGH
ELECTRONICS
5221 Collier Pl.,
Woodland Hills, CA 91364
818 999-1132

DUBNER COMPUTER
SYSTEMS
6 Forest Ave.,
Paramus, NJ 07652
201 845-8900

DX
COMMUNICATIONS
10 Skyline Dr.,
Hawthorne, NY 10532
914 347-4040

DYNAIR
ELECTRONICS
5275 Market St.,
San Diego, CA 92114
619 263-7711

DYNAMIC
TECHNOLOGY
13 Cumberland Ave.,
Park Royal, London, UK
NW107RH
216 267-7700

DYNATECH
NEWSTAR
6400 Enterprise Ln.,
Madison, WI 53719
608 274-8686

E
EASTMAN KODAK
343 State St., Rochester,
NY 14650
716 724-4000
See ad 00 pg. 3.3

ECHOLAB
175 Bedford Rd.,
Burlington, MA 01803
617 273-1512

ECS COMPOSITES
3560 Rogue River Hwy.,
Box 188, Grants Pass, OR
97526
503 476-8871

EDCOR
Box 17418, Irvine, CA
92713
714 648-0292

EDITRON USA
748 N. Seward St.,
Hollywood, CA 90038
213 464-8723

EECO/CONVERGENCE
1601 E. Chestnut Ave.,
Box 659, Santa Ana, CA
92702
714 835-6000

EEG ENTERPRISES
1 Rome St., Farmingdale,
NY 11735
516 293-7472

EEV
4 Westchester Plaza,
Elmsford, NY 10523
914 592-6050
800 431-1230
See ad on pg. 115

EG&G
35 Congress St,,
Salem, MA 01970
617 745-3200

EIDSON ELECTRONIC
CO.
Box 3751, 3409 W. Pecan
Dr., Temple, TX 76501
817 773-3901

EIGEN VIDEO
Box 848, Nevada City, CA
95959
916 265-2020

ELCOM BAUER
6199 Warehouse Way,
Sacramento, CA 95826
916 381-3750

ELCON ASSOCIATES
4700 Chase Ave.,
Lincolnwood, IL 60646
312 677-3000

ELECTRIC WORKS
14925 Waverly, Irvine, CA
92714
714 551-3998

ELECTRO CONTROLS
2975 S. 300 W.,
Salt Lake City, UT 84115
801 487-9861
800 453-7435

ELECTRO IMPULSE
LAB
116 Chestnut St., Box 870,
Red Bank, NJ 07701
201 741-0404

ELECTRO-SOUND
160 San Gabriel Dr.,
Sunnyvale, CA 94086
408 245-6600

ELECTRO-VOICE
600 Cecil St., Buchanan,
MI 49107
616 695-6831
See ad on pg. 110

ELECTROHOME
809 Wellington St. N.,
Kitchener, Ont.,
Canada N2G 4J6
519 744-7111

ELECTRONICS
DIVERSIFIED
1675 N.W. 216 Ave.,
Hillsboro, OR 97124
503 645-5533

ELECTRONICS
RESEARCH
108 Market St.,
Newburgh, IN 47630
812 853-3318

ELICON
940 S. Leslie St.,
La Habra, CA 90631
714 870-6647

ELLIS TOWER CO.
Box 23217, Ft. Lauder-
dale, FL 33307
305 566-6432

EMCEE BROADCAST
PRODUCTS
Box 68, White Haven, PA
18661
717
800 233-6193

EMCOR/CRENLO
1600 Fourth Ave. N.W.,
Rochester, MN 55901
507 289-3371

EMERGENCY ALERT
RECEIVER
Box 20629, New York, NY
10025
212 695-4767

ENCLOSURE CORP.
2900 Wharton Rd.,
Briston, PA 19007
215 785-2900

ENERTEC
SCHLUMBERGER/
PROFESSIONAL
AUDIO
1 Rue Neiuport, 78140
Velizy Villacoublay,
France
1 30703070

E -N -G CORP.
2930 Cloverdale Ave.,
Concord, CA 94520
415 798-4060
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ENG HELICOPTER
PRODUCTIONS, LTD.
9910 Carter Rd.,
Bethesda, MD 20817
301 469-8109

ENTERPRISE
ELECTRONICS
Box 1216, Industrial Park,
Enterprise, AL 36331
205 347-3478

ENVIRONMENTAL
TECHNOLOGY
1302 High St.,
South Bend, IN 46618
219 232-1202

ESC ELECTRONICS
534 Bergen Blvd., Pali-
sades Park, NJ 07650
201 947-0400

ESD
5200 Auth Rd.,
Suitland, MD 20746
301 423-2113

ESE
142 Sierra St.,
El Segundo, CA 90245
213 322-2136

ESL
120 S.W. 21 Terrace,
#C104, Ft. Lauderdale,
FL 33312
305 583-0626

EVENTIDE
1 Alsan Way,
Little Ferry,
NJ 07643
201 641-1200

EVERTZ
MICROSYSTEMS
3465 Mainway,
Burlington, Ont.,
Canada L7M 1A9
416 335-3700

EXCALIBUR
INDUSTRIES
12427 Foothill Blvd.,
Lake View Terrace,
CA 91342
818 899-2547

EXPRESS TOWER
CO.
Box 37, Locust Grove, OK
74352
918 479-6484

EXR
3373 Oak Knoll Dr.,
Brighton, MI 48116
313 227-6122

F
FAIRLIGHT
INSTRUMENTS
2945 Westwood Blvd.,
Los Angeles, CA 90064
213 470-6280

FANTASEE LIGHTING
404 N. River,
Ypsilanti, MI 48198
313 482-6565

FAROUDJA LABS
946 Benicia Ave.,
Sunnyvale, CA 94086
408 245-1492

FARRTRONICS
45 Cambell,
Kitchener,Ont., Canada
N2H 4X8
519 741-1010
800 265-2713

Fl BERBI LT CASES
601 W. 26 St.,
New York, NY 10001
212 675-5820

FIDELIPAC
Box 808, Moorestown, NJ
08057
609 235-3900
HOTLINE: 800 HOT
TAPE
See ad on pg. 3

FILM/VIDEO EQUIP-
MENT SERVICE
800 S. Jason St.,
Denver, CO 80223
303 778-8616

FIRSTCOM BROAD-
CAST SERVICES
13747 Montfort #220,
Dallas, TX 75240
214 934-2222
HOTLINE: 800 858-8880

FISHER BERKELEY
CORP.
5800 Christie Ave.,
Emeryville, CA 94608
415 655-9696

FLASH TECHNOLOGY
55 Lake St., Nashua, NH
03060
603 883-6500

FLORICAL SYSTEMS,
INC.
2201 NW 24th Ave.,
Gainesville, FL 32605
904 372-8326

JOHN FLUKE MFG.
CO.
Box C9090, Everett, WA
98296
800 426-0361

FOR -A CORP. OF
AMERICA
320 Nevada St.,
Newton, MA 02160
617 244-3223

FOROX CORP.
393 West Ave.,
Stamford, CT 06902
203 324-7400

FORT WORTH
TOWER
Box 8597, Fort Worth, TX
76124-0597
817 457-3060

FORTEL
6420 Atlantic Blvd., #100,
Norcross, GA 30071
404 449-4343

FOSTEX
15431 Blackburn Ave.,
Norwalk, CA 90650
213 921-1112
See ad on pg. 58

FREELAND PROD-
UCTS CO.
Rt. 7 Box 628,
Covington, LA 70433
504 893-1243
HOTLINE: 800 624-7626

FREZZOLINI
ELECTRONICS
5 Valley St.,
Hawthorne, NJ 07506
201 427-1160

FUJI PHOTO FILM
555 Taxter Rd.,
Elmsford, NY 10523
914 789-8100

FUJI NON
10 Highpoint Dr.,
Wayne, NJ 07470
201 633-5600

FUTUREVIDEO
PRODUCTS
29901 Weatherwood Ave.,
Laguna Niguel, CA 92677
714 495-2621

GABRIEL
ELECTRONICS
Box 70, Libby Rd.,
Scarborough, ME 04074
207 883-5161

GARNER
INDUSTRIES
4200 N. 48 St.,
Lincoln, NE 68504
402 464-5911

GE BROADCAST
SYSTEMS
INTEGRATION
701 Ashland Ave.
Folcroft, PA 19032
215 583-68054

GENERAL ELECTRIC
CO., LIGHTING BUSI-
NESS GROUP
Nela Pk., Cleveland, OH
44112
216 266-2121
HOTLINE: 800 626-2000

GENERAL ELECTRIC
CO., PROJECTION
DISPLAY
Electronics Park 6-205,
Syracuse, NY 13221
315 456-2152

GENERAL
ELECTRIC/COMBAND
1 College Blvd.,
Portsmouth, VA 23705
804 483-5773

GENERIC COMPUTER
SYSTEMS
357 N. Main St.,
Butler, PA 16001
412 283-1500

GENEVA GROUP
9909 S. Shore Dr.,
Plymouth, MN 55441
612 546-5620

GENIGRAPHICS
4806 W. Taft Rd.,
Liverpool, NY 13008
315 452-6600
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GENTNER ENGINEER-
ING CO.
540 W. 3560 South,
Salt Lake City,
UT 84115
801 268-3400

GENTNER RF PRODS.
DIV.
Box 32550, San Jose, CA
95152
408 926-3400
HOTLINE: 800 268-1117

GML AMERICA
8547 Grovemont Cir.,
Gaithersburg, MD 20877
301 670-9696

G&M POWER
PRODUCTS
943 N. Orange Dr.,
Los Angeles, CA 90038
213 850-6800
800 621-0849

ALAN GORDON
ENTERPRISES
1430 Cahuenga Blvd.,
Hollywood, CA 90078
213 466-3561

GORMAN REDLICH
MFG.
257 W. Union St.,
Athens, OH 45701
614 593-3150

GOTHAM AUDIO
1790 Broadway,
New York, NY 10019
212 765-3410

GRAHAM-PATTEN
SYSTEMS
Box 1960,
Grass Valley, CA 95945
916 273-8412

THE GRASS VALLEY
GROUP
Box 1114,
Grass Valley, CA 95945
916 478-3000
HOTLINE: 800 825-5127

GRAY COMMUNICA-
TIONS
CONSULTANTS
Box 3229, Albany, GA
31708
912 883-2121
HOTLINE: 800 472-9266

GRAY ENGINEERING
LABS
504 W. Chapman Ave. #P,
Orange, CA 92668
714 997-4151
See ad on pg. 46

GRINNAN FIXTURE
CO.
16041 Georgetown St. NE,
Minerva, OH 44657
216 862-2799

GRUMMAN ELEC-
TRONICS SYSTEMS
Sunrise Hwy.,
Great River, NY 11714
516 224-6001

JAMES GRUNDER
ASSOCIATES
5925 Beverly,
Mission, KS 66202
913 831-0188

GTE COMMUNICA-
TIONS SYSTEMS
CORP.
2500 W. Utopia Rd.,
Phoenix, AZ 85027
602 582-7000

GTE/SYLVANIA
100 Endicott St.,
Danvers, MA 01923
617 777-1900

H
HALLIKAINEN &
FRIENDS
141 Suburban Rd., Bldg.
E4, San Luis Obispo,
CA 93401

i 805 541-0200

HARDIGG
INDUSTRIES
393 N. Main St.,
S. Deerfield, MA 01373
413 665-2163

HARRIS CORP.,
BROADCAST DIV.
Box 4290, 3200 Wismann
Ln., Quincy, IL 62305
217 222-8200

HARRIS CORP.,
BROADCAST
MICROWAVE
960 Linda Vista,
Mountain View, CA 94043
415 969-9100

HARRIS CORP.,
BUSINESS COMMU-
NICATIONS DIV.
Box 1700,
Melbourne, FL 32901
407 724-3000

HARRIS CORP.,
VIDEO SYSTEMS
DIV.
Box 4290,
Quincy, IL 62305
217 222-8200

HARRISON SYSTEMS
Box 290157,
Nashville, TN 37229
615 834-1184

HEDCO (SUBSIDIARY
OF LEITCH VIDEO)
Box 1985,
Grass Valley, CA 95945
916 273-9524
HOTLINE: 800 433-2648
See ad on pg. 48

KARL HEITZ, INC.
Box 427,
Woodside, NY 11377
718 565-0004

HEWLETT-PACKARD
CO.
1620 Signal Dr., TAFC-34,
Spokane, WA 99220
509 927-3893

HIPOTRONICS,
POWER PRODUCTS
DIV.
Rte. 22 & 199, Drawer W,
Millerton, NY 12546
518 789-6464

RICHARD
HIRSCHMANN OF
AMERICA
Box 229, Riverdale, NJ
07457
201 835-5002

HITACHI DENSHI
AMERICA
175 Crossways Park W.,
Woodbury, NY 11797
516 921-7200

HM ELECTRONICS
6675 Mesa Ridge Rd.,
Box 210510,
San Diego, CA 92121
619 535-6000

HOFFEND & SONS
34 E. Main St.,
Honeoye, NY 14471
716 229-5998

HOLADAY
INDUSTRIES
14825 Martin Drive.,
Eden Prairie, MN 55344
612 934-4920

HOTRONIC
1875 S. Winchester Blvd.,
Campbell, CA 95008
408 378-3883

HOWE
TECHNOLOGIES
2300 Central Ave., #E,
Boulder, CO 80301
303 444-4693

HUBBARD COMMU-
NICATIONS
CORP./HUBCOM
12495 34 St. N.,
St.Petersburg, FL 33716
813 572-7759
HOTLINE: 800 523-2397

IGM
COMMUNICATIONS
282 W. Kellogg Rd.,
Bellingham, WA 98226
206 733-4577

IKEGAMI
ELECTRONICS
37 Brook Ave.,
Maywood, NJ 07607
201 368-9171
HOTLINE: 800 526-5368

IMAGE VIDEO
705 Progress Ave. #46,
Scarborough, Ont., Canada
M1H 2X1
416 438-3940
See ad on pg. 47

IMS/INTEGRATED
MEDIA SYSTEMS
1552 Laurel St.,
San Carlos, CA 94070
415 592-8005

INDUSTRIAL RE-
SEARCH PRODUCTS
321 Bond St., Elk Grove
Village, IL 60007
312 439-3600
HOTLINE: 800 255-6993
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INMARK CORP.
147 W. Cedar St.,
Norwalk, CT 06854
203 866-8474

INOVONICS
1305 Fair Ave.,
Santa Cruz, CA 95060
408 458-0552

INTERACTIVE MO-
TION CONTROL
8671 Hayden Pl.,
Culver City, CA 90232
213 559-6146

INTERAND CORP.
3200 W. Peterson Ave.,
Chicago, IL 60659
312 478-1700

INTERGROUP
TECHNOLOGIES
2040 N.W. 67 Pl.,
Gainesville, FL 32606
904 335-0901

INTERNATIONAL
MICROWAVE CORP.
65 Commerce Rd.,
Stamford, CT 06902
203 323-5599

INTERNATIONAL
NUCLEAR CORP.
608 Norris Ave.,
Nashville, TN 37204
615 254-3365

INTERNATIONAL
TAPETRONICS
CORP./3M
2425 S. Main St., Box 241,
Bloomington, IL 61702
309 828-1381
800 447-0414
See ad on pg. 99

INTERNATIONAL
TELETRONICS
Box 738, 1 Airport Dr.,
Williamstown, NJ 08094
609 728-5152

ISS ENGINEERING
104 Constitution #4,
Menlo Park, CA 94025
415 853-0833
HOTLINE: 800 227-6288

ITE/INNOVATIVE
TELEVISION
EQUIPMENT
Box 681, Woodland Hills,
CA 91365
818 888-9421

ITELCO
1620 W. 32 Pl.,
Hialeah, FL 33012
305 822-1421

ITI ELECTRONICS
12 Kulick Rd.,
Fairfield, NJ 07006
201 882-6405

ITS CORP.
375 Valley Brook Rd.,
McMurray, PA 15317
412 941-1500

ITT JENNINGS
970 McLaughlin Ave.,
San Jose, CA 95122
408 292-4025
HOTLINE: 800 227-8452

JAMPRO ANTENNAS
6939 Power lnn Rd.,
Sacramento, CA 95828
916 383-1177

JASON!
ELECTRONICS
2900 E. Charleston Bldg.
#197, Las Vegas, NV
89104
702 384-0081

JBL PROFESSIONAL
8500 Balboa Blvd.,
Northridge, CA 91329
818 893-8411

JEFFERSON PILOT
DATA SYSTEMS
501 Archdale Dr.,
Charlotte, NC 28217
704 529-3901

JENSEN TOOLS
7815 S. 46 St.,
Phoenix, AZ 85004
602 968-6241

JENSEN
TRANSFORMERS
10735 Burbank Blvd.,
N. Hollywood, CA 91601
213 876-0059

J -LAB
Box 6530, Mailbu, CA
90264
213 457-4090

JOHNSON
ELECTRONICS
Box 4728, 4301 Metric Dr.,
Winter Park, FL 32793
305 677-4030

JVC CO. OF AMER-
ICA, PROFESSIONAL
VIDEO COMM.
41 Slater Dr.,
Elmwood Park, NJ 07407
201 794-3900
HOTLINE: 800 582-5825
See ad on pg. 24

K
KAHN
COMMUNICATIONS
425 Merrick Ave.,
Westbury, NY 11590
516 222-2221

KAITRONICS CORP.
890 Cowan Rd.,
Burlingame, CA 94010
415 697-9102

KAMAN SCIENCES
1500 Garden of the Gods
Rd., Colorado Springs, CO
89007
303 599-1470

KANGAROO VIDEO
PRODUCTS
10845 Wheatlands Ave.,
Santee, CA 92071
619 273-4197

KAVOURAS
6301 34 Ave. S.,
Minneapolis, MN 55450
612 726-9515
HOTLINE: 800 328-2278

KAY ELEMETRICS
CORP.
12 Maple Ave.,
Pine Brook, NJ 07058
201 227-2000

KAY INDUSTRIES
604 N. Hill St.,
South Bend, IN 46617
219 234-0171

KELTEC FLORIDA
50 Second St., Box 862,
Shalimar, FL 32579
904 651-9749

KEYSTONE VIDEO
CORP.
468 Getty Ave.,
Clifton, NJ 07015
201 546-2800

K&H PRODUCTS/
PORTABRACE
Box 247, N. Bennington,
VT 05257
802 442-8171

KINEMETRICS/ TRUE -
TIME
3243 Santa Rose Ave.,
Santa Rose, CA 95407
707 528-1230

KING INSTRUMENT
CORP.
80 Turnpike Rd.,
Westboro, MA 01581
617 366-9141

KINGS ELECTRONICS
CO.
40 Marbledale Rd.,
Tuckahoe, NY 10707
914 793-5000

KINTEK
224 Calvary St., Box 9143,
Waltham, MA 02254-9143
617 894-6111

KINTRONIC LABS
Box 845, Bristol, TN
37621-0845
615 878-3141

KLIEGL BROS.
5 Aerial Way,
Syosset, NY 11791
516 937-3900

KLINE IRON & STEEL
CO.
1225 Huger St., Box 1013,
Columbia, SC 29202
803 251-8000

KNOX VIDEO
PRODUCTS
8547 Grovemont Cl.,
Gaithersburg, MD 20877
301 840-5805
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L
LAIRD TELEMEDIA
2424 S. 2570 West,
Salt Lake City, UT 94119
801 972-5900

LAKE SYSTEMS
CORP.
287 Grove St.,
Newton, MA 02166
617 244-6881
HOTLINE: 800 848-4840
See ad on pg. 31

LANDY ASSOCIATES
1890 E. Marlton Pike,
Cherry Hill, NJ 08003
609 424-4660
See ad on pg. 45

LARCAN COMMUNI-
CATIONS
EQUIPMENT
6520 Northam Dr.,
Missisisauga, Ont.,
Canada L4V 1H9
416 678-9970

LDL
COMMUNICATIONS
14440 Cherry Ln. Ct.,
#201, Laurel, MD 20707
301 498-2200

LEA DYNATECH
12516 Lakeland Rd.,
Santa Fe Springs, CA
90670
213 944-0916
HOTLINE: 800 654-8087

LEADER
INSTRUMENTS
380 Oser Ave.,
Hauppauge, NY 11788
516 231-6900
HOTLINE: 800 645-5140

LEAMING
INDUSTRIES
180 McCormick Ave.,
Costa Mesa, CA 92626
714 979-4511

LECTROSON ICS
Box 12617,
Albuquerque, NM 87195
505 831-1010
HOTLINE: 800 821-1121

LEE LIGHTING
AMERICA
534 W. 25 St.,
New York, NY 10001
212 691-1910

LEITCH VIDEO
825K Greenbrier Cir.,
Chesapeake, VA 23320
804 424-4720
800 231-9673
10 Dyas Rd., Don Mills,
Ont., Canada M3B 1V5
416 445-9640
800 387-0233
See ad on pg. 34

LENCO ELECTRONICS
300 N. Maryland St.,
Jackson, MO 63755
314 243-3147
HOTLINE: 800 325-8494

LERRO ELECTRICAL
CORP.
3125 N. Broad St.,
Philadelphia, PA 19132
215 223-8200

LEXICON
100 Beaver St.,
Waltham MA 02154
617 891-6790

LIGHTING METHODS
1099 Jay St.,
Rochester, NY 14611
716 328-1020

LIGHTNING ELIMINA-
TORS &
CONSULTANTS
219 S. Jefferson,
Springfield, MO 65806
417 862-5533
800 641-4674

LIPSNER-SMITH CO.
4700 Chase Ave.,
Lincolnwood, IL 60646
312 677-3000
HOTLINE: 800 323-7520

LISTEC VIDEO CORP.
30 Oser Ave.,
Hauppauge, NY 11788
516 273-3020

LNR
COMMUNICATIONS
180 Marcus Blvd.,
Hauppauge, NY 11788
516 273-7111

LOGITEK
3320 Bering Dr.,
Houston, TX 77057
713 782-4592
HOTLINE: 800 231-5870
See ad on pg. 114

LOWELL-LIGHT MFG.
475 Tenth Ave.,
New York, NY 10018
212 947-0950

LPB
28 Bacton Hill Rd.,
Frazer, PA 19355
215 644-1123

L&R COMMUNICA-
TIONS LTD.
Box 3807, Sioux City, IA
51102
712 252-4101
HOTLINE: 800 831-0974

LTM CORP. OF
AMERICA
11643 Peleton St.,
Sun Valley, CA 91352
213 460-6166

LUXOR
2245 Delaney Rd.,
Waukegan, IL 60085
312 244-1800

L -W INTERNATIONAL
255 E. East St.,
Simi Valley, CA 93065
805 522-3284

LYON LAMB VIDEO
ANIMATION
4531 Empire Ave.,
Burbank, CA 91505
818 843-4831

M
3M BROADCASTING
& RELATED PROD
UCTS DIV.
3M Center, Bldg., 223-58-
08, St. Paul, MN 55144
612 733-9073

3M MAGNETIC
MEDIA
DIV.
Bldg. 223-5N, 3M Center,
St. Paul, MN 55144
612 733-8765
See ad on pg. 40-41

3M STORMSCOPE
WEATHER MAPPING
SYSTEMS
223-3N-01 3M Center,
St.Paul, MN 55144
612 733-8878

MACKENZIE
LABORATORIES
5507 N. Peck Rd.,
Arcadia, CA 91006
818 579-0440

M/A-COM MAC
5 Omni Way,
Chelmsford, MA 01824
617 272-3100

M/A-COM TELECOM-
MUNICATIONS DIV.
11717 Exploration Ln.,
Germantown, MD 20874
301 428-5500

MAGNA -TECH ELEC-
TRONIC CO.
630 Ninth Ave.,
New York, NY 10036
212 586-7240
See ad on pg. 111

MAGNETIC REFER-
ENCE LAB
229 Polaris Ave. #4,
Mountain View, CA 94043
415 965-8187

MAGNI SYSTEMS
9500 SW Gemini Dr.,
Beaverton, OR 97005
503 626-8400
HOTLINE: 800 237-5964
See ad on pg. 101

MAGNUM TOWERS
9370 Elder Creek Rd.,
Sacramento, CA 95829
916 381-5053

MARATHON
PRODUCTS
334 W. Boylston St.,
W.Boylston, MA 01583
617 853-0988

MARCOM
Box 66507,
Scotts Valley, CA 95066
408 438-4273
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MARCONI
INSTRUMENTS
3 Pearl Ct.,
Allendale, NJ 07401
201 934-9050
HOTLINE: 800 233-2955

MARK ANTENNA
PRODUCTS
2180 S. Wolf Rd.,
Des Plaines, IL 60018
312 298-9420

MARSHALL
ELECTRONICS
Box 438, Brooklandville,
MD 21022
301 484-2220

MARTI
ELECTRONICS
Box 661, 1501 N. Main,
Cleburne TX 76031
817 645-9163

MATCO
427 Perrymont Ave.,
San Jose,CA 95125
408 998-1655

MATRIX SYSTEMS
CORP.
5177 N. Douglas Fir Rd.,
Calabasas, CA 91302
818 992-6776

MATTHEWS STUDIO
EQUIPMENT
2405 Empire Ave.,
Burbank, CA 91504
818 843-6715

MAXELL CORP. OF
AMERICA
22-08 Rt. 205 S.,
Fairlawn,NJ 07410
201 794-5900
HOTLINE: 800 533-2836
See ad on pg. 18

McCURDY RADIO
108 Carnforth, Toronto,
Ont., Canada M4A 2L4
416 751-6262
See ad on pg. 56

MCG ELECTRONICS
12 Burt Dr.,
Deer Park, NY 11729
516 586-5125
HOTLINE: 800 851-1508

MCL
501 S. Woodcreek Rd.,
Bolingbrook, IL 60439-
4999
312 759-9500
See ad on pg. 113

McMARTIN
INDUSTRIES
201 35 Ave.,
Council Bluffs, IA 51501
402 331-7515

MEDIA COMPUTING
13951 N. Scottsdale Rd,
#222 Scottsdale, AZ 85254
602 483-9045

MEDIA GENERAL
BROADCAST
SERVICE
2714 Union Ave. Ext.,
Memphis, TN 38112
901 320-4212

MERLIN ENGINEER-
ING WORKS
2440 Embarcadero Way,
Palo Alto, CA 94303
415 856-0900

MICRO
COMMUNICATIONS
Box 4365,
Manchester, NH 03108
603 624-4351

MICRO CONTROLS
Box 728, Burleson, TX
76028
817 295-0965

MICRO-TRAK CORP.
165 Front St.,
Chicopee, MA 01013
413 594-8501
HOTLINE: 800 358-8729

MICRODYNE CORP.
491 Oak Rd.,
Ocala, FL 32672
904 687-4633

MICROFLECT CO.
Box 12985, 3575 25 St.
SE,
Salem, OR 97309
503 363-9267

MICRON AUDIO
PRODUCTS
210 Westlake Dr.,
Valhalla, NY 10595
914 761-6520

MICROSONICS
60 Winter St.,
Weymouth, MA 02188-
3336
617 337-4200

MICROTIME
1280 Blue Hills Ave.,
Bloomfield, CT 06002
203 242-4242
HOTLINE: 800 243-1570
See ad on pg. c3

MICROTRAN CO.
145 E. Mineola Ave.,
Box 236, Valley Stream,
NY 11582
516 561-6050

MICROWAVE FILTER
CO.
6743 Kinne St.,
E. Syracuse, NY 13057
315 437-3953

MICROWAVE
NETWORK
10795 Rockley Rd.,
Houston, TX 77099
713 495-7123

MICROWAVE RADIO
847 Rogers St.,
Lowell, MA 01852
617 459-7655

MIDWEST COMMUNI-
CATIONS CORP.
1 Sperti Dr.,
Edgewood, KY 41017
606 331-8990
HOTLINE: 800 543-1584
See ad on pg. 6

MIKROLAB
4121 Redwood Ave.,
Los Angeles, CA 90066
213 306-0120

MILLER FLUID
HEADS
2819 W. Olive Ave.,
Burbank, CA 91505
818 841-6262

MILLER PROFES-
SIONAL EQUIPMENT
10816 Burbank Blvd.,
N.Hollywood, CA 91601
818 766-9451

MINOLTA CORP.
101 Williams Dr.,
Ramsey, NJ 07446
201 825-4000

MITSUBISHI PRO
AUDIO
225 Parkside Dr.,
San Fernando, CA 91340
818 898-2341

MOBILE SYSTEMS
See SPECIALTY
VEHICLES

MOBILE -CAM
PRODUCTS
Box A-82108,
San Diego, CA 92138
619 692-3208

MODULAR AUDIO
PRODUCTS
50 Orville Dr.,
Bohemia, NY 11716
516 567-9620
HOTLINE: 800 333-7547

MODULATION
ASSOCIATES
897 Independence Ave.,
Mountain View, CA 94043
415 962-8000

MODULATION
SCIENCES
115 Myrtle Ave.,
Brooklyn, NY 11201
718 625-7333
HOTLINE: 800 826-2603

MODULITE/
BARDWELL
2601 Empire Ave.,
Burbank, CA 91504
818 843-6811

MOLE-RICHARDSON
CO.
937 N. Sycamore Ave.,
Hollywood, CA 90038-2384
213 851-0111

MONITOR CORP.
5740 Green Circle Dr.,
Minnetonka, MN 55343
612 935-4151

MONROE
ELECTRONICS
100 Housel Ave.,
Lyndonville, NY 14098
716 765-2254

MONTAGE GROUP
1 W. 85 St., #3A,
New York, NY 10024
212 362-0892
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MOSELEY
ASSOCIATES
111 Castilian Dr., Santa
Barbara, CA 93117-9093
805 968-9621

MOTOROLA C&E
17-22 Whitestone Expy.,
Whitestone, NY 11357
718 746-1100

MOTOROLA, INC.,
AM STEREO
1216 Remington Rd.,
Schaumburg, IL 60173
312 576-0554

MPB TECHNOLOGIES
1725 N. Service Rd.,
Transcan. Hwy, Dorval,
Que., Canada H9P 1J1
514 683-1490

MU -DEL
ELECTRONICS
2426 Linden Ln.,
Silver Spring, MD 20910
301 587-6087

MULTI -TRACK
MAGNETICS, DIV.
MATRIX CORP.
115 Roosevelt Ave.,
Belleville, NJ 071098
201 327-9400

MULTIDYNE
ELECTRONICS
Box 528,
Locust Valley, NY 11560
516 671-7278

MYCOMP TECHNOL-
OGIES CORP.
921 Calle Amanecer St.,
#L, San Clemente, CA
92672
714 545-5111

MYCRO-TEK
9229 E. 37 St. N.,
Wichita, KS 67226
316 636-5000
HOTLINE: 800 835-2055

MZB & ASSOC.
6221 N. O'Connor, #110,
Irving, TX 75039
214 869-4500

N
NADY SYSTEMS
1145 65 St., Oakland, CA
94608
415 652-2411

NAGRA MAGNETIC
RECORDERS
19 W. 44 Sc., #715,
New York, NY 10036
212 840-0999

NAKAMICHI USA
CORP.
19701 S. Vermont Ave
Torrance, CA 90502
213 538-8150
HOTLINE: 800 421-2313

NALPACK VIDEO
1937C Friendship Dr.,
El Cajon, CA 92020
619 258-1200

NARDA MICROWAVE
435 Moreland Rd.,
Hauppauge, NY
11788-3994
516 231-1700

NAUTEL
201 Target Ind. Cir.,
Bangor, ME 04401
207 947-8200

NEC AMERICA,
BROADCAST EQUIP-
MENT DIV.
1255 Michael Dr.,
Wood Dale, IL 60191
312 860-7600
See ad on pg. 22

NEOTEK
1154 W. Belmont Ave.,
Chicago, IL 60657
312 929-6699

NEUMADE PROD
UCTS CORP.
720 White Plains Rd.,
Scarsdale, NY 10583
914 725-4900

RUPERT NEVE
Berkshire Industrial Park,
Bethel, CT 06801
203 744-6230

NEW ENGLAND
DIGITAL
49 N. Main St., White
River Junct., VT 05001
802 295-5800

NEWTON
ELECTRONICS
340 E. Middlefield Rd.,
Mountain View, CA 94043
415 967-1473

NORMEX/TELNOX
55 Montpellier Blvd.,
Montreal, Que.,
Canada H4N, 2G3

NORTHERN
MAGNETICS
Box 16409,
Minneapolis, MN 55416
612 944-8602

NORTRONICS CO.
8101 10 Ave., N.,
Minneapolis, MN 55427
612 545-0401
HOTLINE: 800 228-5640

NOVA SYSTEMS
50 Albany Tpke.,
Canton, CT 06019
203 693-0238
See ad on pg. 47

FRED A. NUDD
CORP.
1743 Rt. 104, Box 577,
Ontario, NY 14519
315 524-2531

NURAD
2165 Druid Park Dr.,
Baltimore, MD 21211
301 462-1700

NYTONE
ELECTRONIC
2424 S. 900 West,
Salt Lake City, UT 84119
801 973-4090

0
O'CONNOR ENGI-
NEERING LABS
100 Kalmus Dr.,
Costa Mesa, CA 92626
714 979-3993

ODETICS/ BROAD-
CAST SALES
2907 Manchester,
Anaheim, CA 92802
714 774-5000
HOTLINE: 800 243-2001

OKI TELECOM
22-08 Rte. 208,
Fairlawn, NJ 07410
201 654-1414

OKTEL CORP.
1220 Page Ave.,
Fremont, CA 94538
415 490-3100

OLD DOMINION
BROADCAST ENGI-
NEERING SVCE.
1101 Front St.,
Richmond, VA 23222
804 321-4506

OLESEN
1535 Ivar Ave.,
Hollywood, CA 90028
213 461-4631

OMICRON VIDEO
21822 Lassen St., Unit L,
Chatsworth, CA 91311
818 700-0742

OMINMOUNT
SYSTEMS
10850 Vanowen St.,
N.Hollywood, CA 91605-
6470
818 766-9000

OMNIMUSIC
52 Main St.,
Port Washington, NY
11050
516 883-0121

ONAN CORP.
1400 73 Ave. N.E.,
Minneapolis, MN 55432
612 574-5000
HOTLINE: 800 888-6626

OPAMP LABS
1033 N. Sycamore Ave.,
Los Angeles, CA 90038
213 934-3566

OPTICAL DISC CORP.
17517H Fabrica Way,
Cerritos, CA 90701
714 522-2370
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ORBAN ASSOC.
645 Bryant St.,
San Francisco, CA 94107
415 957-1067
HOTLINE: 800 227-4498

ORION RESEARCH
4650 W. 160 St.,
Cleveland, OH 44135
216 267-7700
HOTLINE: 800 822-8346

ALLEN OSBORNE
ASSOC.
756 Lakefield Rd., Bldg. J,
Westlake Village, CA
91361
805 495-8420

OSRAM CORP.
Box 7062, Jeanne Dr.,
Newburgh, NY 12550
914 564-6300
HOTLINE: 800 431-9980

OTARI CORP.
378 Vintage Park Dr.,
Forster City, CA 94004
415 341-5900

P
PACIFIC RECORDERS
& ENGINEERING
2070 Las Palmas Dr.,
Carlsbad, CA 92009
619 438-3911

PACKAGED LIGHT-
ING SYSTEMS
Box 285, 29-41 Grant St.,
Walden, NY 12586
914 778-3515
800 426-1133

PACO ELECTRONICS
U.S.A.
350 S. Figueroa St., #364,
Los Angeles, CA 90071
213 617-9323

PALTEX
2752 Walnut Ave.,
Tustin, CA 92680
714 838-8833

PANASONIC
BROADCAST
SYSTEMS
1 Panasonic Way
Secaucus, NJ 07094
201 348-7000

PANASONIC INDUS-
TRIAL CO.
1 Panasonic Way,
Secaucus, NJ 07094
201 348-7000

PEAK AUDIO
3107 Bedlington Pl.,
Holland, PA 18966
215 860-0303

PEERLESS SALES

PHOTOGRAPHIC
EQUIPMENT
SERVICES
165 Huguenot St.,
New Rochelle, NY 10801
914 235-2720

PINNACLE SYSTEMS
2398 Walsh Ave.,
Santa Clara, CA 95051
408 970-9787

PRO BATTERY CO.
3941 Oakcliff Industrial
Ct., Atlanta, GA 30340
404 449-5900
HOTLINE: 800 451-7171

PROTECH AUDIO
CORP.
Flowerfield Bldg. #1,
St. James, NY 11780
516 584-5855

1950 Hawthorne Ave.,
Melrose Park, IL 60160
312 865-8870

PEIRCE-PHELPS, AU-
DIO/ VIDEO SYS-

PINZONE
COMMUNICATIONS
14850 Cross Creek Park,
Newbury, OH 44065
216 564-9093

Q -TV
104 E. 25 St.,
New York, NY 10010

TEMS DIV. PIRELLI COMMUNI- 212 460-9050
2000 N. 59 St., CATION SYSTEMS
Philadelphia, PA 19131 2 Tower Dr., QEI CORP.
215 879-7171 Wallingford, CT 06492 Box D, Williamstown, NJ
HOTLINE: 800 862-6800 303 284-1680 08094

800 523-7893 609 728-2020
PENNY & GILES HOTLINE: 800 334-9154
2716 Ocean Park Blvd
#1005, Santa Monica, CA
90405
213 393-0014

PEP
25 W. 54 St.,
New York, NY 10019
212 246-2490

PERIPHEX
149 Palmer Rd.
Southbury, CT 06488
203 264-3985
See ad on pg. 70

PERROTT ENGI-
NEERING LABS
7201 Lee Hwy.,
Falls Church, VA 22046
703 532-0700

PESA AMERICA
6073 NW 167 St. #C4,
Miami, FL 33015
305 556 -9638 -
HOTLINE: 800 USA
PESA

PHILIPS TEST &
MEASURING
INSTRUMENTS
55 McKee Dr.,
Mahwah, NJ 07430
201 529-3800

PLASTIC REEL CORP.
OF AMERICA
Brisbin Ave.,
Lyndhurst, NJ 07071
201 933-5100
HOTLINE: 800 772-4748

POLAROID CORP.
575 Technology Sq., #2S,
Cambridge, MA 02139
617 577-2000
HOTLINE: 800 343-5000

CONSTANTINE N.
POLITES & CO.
833 Guenther Ave.,
Yeadon, PA 19050
215 626-4643

PORTA-PATTERN
Box 38945,
750 N. Highland Ave.,
Los Angeles, CA 90038
213 461-3561

POTOMAC
INSTRUMENTS
932 Philadelphia Ave.,
Silver Spring, MD 20910
301 589-2662

PRECISION DESIGN
27106 46 Ave. S.,
Kent, WA 98032
206 852-5070

PRIME IMAGE
19943 Via Escuela,
Saratoga, CA 95070
408 867-6519

QSC AUDIO
PRODUCTS
1926 Placentia Ave.,
Costa Mesa, CA 92627
714 645-2540
HOTLINE: 800 854-4079

QSI SYSTEMS
12 Linscott Rd.,
Woburn, MA 01801
617 938-1403

QUAD EIGHT/
WESTREX
See MITSUBISHI PRO
AUDIO

QUALITY VIDEO
SUPPLY
76 Frederick St.,
Hackensack, NJ 07602
201 488-8336

QUANTA CORP.
2440 S. Progress Dr.,
Salt Lake City, UT 84119
801 974-0992

QUANTEL
655 Washington Blvd.,
Stamford, CT 06901
203 348-4104
See ad on pg. 16

QUICK -SET
3650 Woodhead Dr.,
Beverly Hills, CA 60062
312 498-0700
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Model RS -12 @

$5995.

For this kind of value - you've
got to go Factory direct! RS Series Consoles
offer the performance and features of
consoles three times the price. Standard
Features Include: P & G Faders; Clock &
Timer; Three Output Busses; Total Remote

Control; Internal Talk Back
Circuit; Full Metering; Mic/
Line on every Input; Full
Monitoring. Also Available:

Model RS -6 @

$3995.
Model RS -18 @,

$7995.

the
only
source is
Ramo SYSTEMS INC.
5113 WEST CHESTER PIKE  EDGEMONT, PA 19028  215/356-4700

800/523-2133 (in PA 800/423-2133)

Circle 133 on Reader Service Card Page 91

R
RADIATION
SYSTEMS
1501 Moran Rd.,
Sterling, VA 22170
703 450-5680

RADIO SYSTEMS
Box 356, Edgemont, PA
19028
215 356-4700
HOTLINE: 800 523-2133
See ad on pg. 86

RAKS
201 Rte. 17, #300
Rutherford, NJ 07070
201 438-0119

RAM BROADCAST
SYSTEMS
346 W. Colfax,
Palatine, IL 60067
312 358-3330

RAMKO RESEARCH
3501 #4 Sunrise Blvd.,
Rancho Cordova, CA
85642
916 635-3600

RAMSA/ PANASONIC
PRO AUDIO
6550 Katella Ave.,
Cypress, CA 90630
714 895-7200

RANGERTONE
RESEARCH
6550 Roosevelt Ave.,
Belleville, NJ 07109
201 751-6833

RANK CINTEL
704 Executive Blvd.,
Box 710, Valley Cottage,
NY 10989-9998
914 268-8911

RATIONAL BROAD-
CAST SYSTEMS
2306 Church Rd.,
Cherry Hill, NJ 08002
609 667-7300

RCA NEW PRODUCTS
& CCTV DIV., TUBE
OPERATIONS
New Holland Ave.,
Lancaster, PA 17604
717 295-6123

R -COLUMBIA
PRODUCTS
2008 St. Johns Ave.,
Highland Park, IL 60035
312 432-7915

RE INSTRUMENTS
CORP.
31029 Center Ridge.,
Westlake, OH 44145
216 871-7617

REACH ELEC-
TRONICS
1600 W. 13 St.,
Lexington, NE 68850
308 324-6661
HOTLINE: 800 445-0007

REAL WORLD TECH-
NOLOGIES GROUP
130 McCormick Ave #109,
Costa Mesa, CA 92626
714 957-1061

RECORTEC
275 Santa Ana Ct.,
Sunnyvale, CA 94086
408 737-8441

REDLAKE CORP.
15005 Concord Cir.,
Morgan Hill, CA 95037
408 779-6464
HOTLINE: 800 453-6563

REGISTER DATA
SYSTEMS
Box 1246, Perry, GA
31069
912 987-2501
800 521-5222

RF TECHNOLOGY
16 Testa Place.,
S. Norwalk, CT 06854
203 866-4283

RICHARDSON
ELECTRONICS
40W 267 Keslinger Rd.,
LaFox, IL 60147
800 323-1770

RICHMOND SOUND
DESIGN
1234 W. Sixth Ave.,
Vancouver, BC,
Canada V6H, 1A5
604 734-1217

ROCKWELL INTER-
NATIONAL
Box 10462, M/S 406,
Dallas, TX 75207
214 996-5000

ROH/DIV. ANCHOR
AUDIO
913 W. 223 St.,
Torrance, CA 90502
213 533-1498
HOTLINE: 800 262-4671

ROHDE & SCHWARZ/
POLARAD
4425 Nicole Dr.,
Lanham, MA 27076
301 459-8800

ROHN
Box 2000, Peoria, IL
61656
309 697-4400

ROSCO LABS
36 Bush Ave.,
Port Chester, NY 10573
914 937-1300
HOTLINE: 800 431-2338

ROSCOR
6061 Feehanville Dr.,
Mt. Prospect, IL 60056
312 539-7770

ROSNER TELEVISION
SYSTEMS
250 W. 57 St.,
New York, NY 10107
212 246-2850

ROSS VIDEO
500 John St., Box 220,
Iroquois, Ont.,
Canada KOE, 1K0
613 652-4886
See ad on pg. 14

R*SCAN CORP.
1200 Washington Ave. S.,
Ste. 2170, Minneapolis,
MN 55415-1258
612 333-1424
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Schafer Digital DIGSAT ONE
The Completely Automated Radio Station For The
Satellite Network Affiliate

MP=

See us at booth 625
RADIO '88

(

gine a completely automated radio station
that requires less Than 3 cubic feet of space!

The Schafer DIGSAT ONE works in
conjunction with your sa ellite network feed.
Simp y enter your schedule for commercials and
other events.

 Weeks Of Walk Away Time
 Instant Broadcast Capability For

nstant Success
 More Flexibility & Reliability
 No Carts
 Schedules Can Be Created And

Changed At Any lime
The DIGSAT ONE sys:em consists of a special

switcher, a Sony VCR, a Dyaxis hard disk
system, an IBM ccmpatiple AT computer, monitor
and software. With a satellite antenna, receiver
and special decoder, the Schafer DIGSAT ONE
completes a totally automated radio station.
Call Or Write For More In.brmation To:
Schafer Digital/a Paul Schafer Company
5801 Soledad Mountain Fc., La Jolla, CA 92037
(619) 456-8000 / FAX (61.9 456-1350

Circle 134 on Reader Service Card Page 91

RTI-RESEARCH
TECHNOLOGY
4700 Chase Ave.,
Lincolnwood, IL 60646

SATCOM TECH-
NOLOGIES
2912 Pacific Dr.,
Norcross, GA 30071

SCHWEM
TECHNOLOGY
3305 Vincent Rd.,
Pleasant Hill, CA 94523SACHTLER CORP. OF

312 677-3000 AMERICA 404 448-2116 415 935-1226
HOTLINE: 800 323-7520 55 N. Main St.,

Freeport, NY 11520 SCHAFER DIGITAL SCIENTIFIC
RTS SYSTEMS 516 867-4900 5801 Soledad Mt. Rd. ATLANTA
1100 W. Chestnut St., See ad on pg. 51, 105, La Jolla, CA 92037 Box 105027, Atlanta,
Burbank, CA 91506 107, 109 619 456-8000 GA 30393
818 840-7119 See ad on pg. 87 404 441-4000

SAKI MAGNETICS
RUSLANG CORP.
320 Dewey St.,
Bridgeport, CT 06605
203 384-1266

RUSSCO ELEC-
TRONICS MFG.
5690 E. Shields Ave.,
Fresno, CA 93727
209 291-5591

26600 Agoura Rd.,
Calabasas, CA 91302
818 880-4054

SAMSON TECH-
NOLOGIES CORP.
485-19 S. Broadway.,
Hicksville, /41/ 11801
516 932-3810

SANKEN MICRO-
PHONES
c/o Pan Communications,
Azabu Heights 607, 1-5-
10, Roppongi, Minato-ku,
Tokyo 106, Japan
813 505-5463

SCHAFER WORLD
COMMUNICATIONS
World Radio Bldg., Box 31,
Marion, VA 24354
703 783-2001

SCHMID TELECOM
Reiterstrasse 6, Zurich
CH -8002, Switzerland
001 206-1111

SCHNEIDER CORP.
OF AMERICA
400 Crossways Park Dr.,
Woodbury, NY 11797
516 496-8500

SCIENTIFIC AT-
LANTA/ DIGITAL
VIDEO SYSTEMS
DIV.
120 Middlefield Rd.,
Scarborough, Ont.,
Canada M1S 4M6
416 299-6888

SCIENTIFIC
SYSTEMS
633 Hallird Ave.,
Beachwood, NJ 08722
201 505-9585
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FM Antennas
FCC Directionals  Multistations

Rigid Transmission Line
Pattern Studies

Combiners

Shively Labs
a division of Howell Laboratories, inc.

85 Harrison Rd
Bridgton, ME 04009

(207) 647-3327
TWX-710-223-8910 SHIVELY BRGT

call or write for more information
Circle 135 on Reader Service Card Page 91

L.J. SCULLY MFG.
CORP.
138 Hurd Ave"
Bridgeport, CT 06604
203 368-2332

SELCO/SIFAM
7580 Stage Rd.,
Buena Park, CA 90621
714 521-8673

SENNHEISER ELEC.
CORP.
6 Vista Drive., Box 987,
Old Lyme, CT 06371
203 434-9190

SESCOM
2100 Ward Dr.,
Henderson, NV 89015
702 565-3400
HOTLINE: 800 634-3457

SHARP ELECTRON-
ICS CORP., BROAD-
CAST GROUP
Sharp Plaza, Mahwah, NJ
07430
201 529-8731
HOTLINE: 800 526-0264

SHINTRON CO.
144 Rogers St.,
Cambridge, MA 02142
617 491-8700
800 358-NTSC

SHIVELY LABS
85 Harrison Rd., Bridgton,
ME 04009
207 647-3327
See ad on pg. 88

SHOOK ELECTRON-
ICS ENTERPRISES
6630 Topper Pkwy.,
San Antonio, TX 78233
512 653-6761

SHURE BROTHERS
222 Hartrey Ave.,
Evanston, IL 60202-3696
312 866-2200

SIECOR
489 Siecor Pk.,
Hickory, NC 28603
704 327-5964

SIERRA VIDEO
SYSTEMS
Box 2462, Grass Valley,
CA 95945
916 273-9331

SIGMA
ELECTRONICS
1184 Enterprise Rd.,
E. Petersburg, PA 17520
717 569-2681

SIMPLICITY TOOL
CO.
10330 N.E. Marx St., Box
20456, Portland, OR 97220
503 253-2000

SINGER BROADCAST
PRODUCTS
71 Murray St.,
New York, NY 10007
212 466-4600

SKOTEL CORP.
1445 Provencher, Bossard,
Que., Canada J4W 1Z3
514 465-8990
HOTLINE: 800 361-4999

WARREN R. SMITH,
INC.
Drawer C, Ocean Gate, NJ
08740
201 269-6795

SOLID ELECTRONICS
LABS
220 Brookthorpe Cir.,
Broomall, PA 19008
215 353-9448

SOLID STATE LOGIC
Begbroke, Oxford, UK 0X5
1RU
08675 4353

SOLL, INC.
401 E. 74 St.,
New York, NY 10021
212 988-0290

SOLUTEC
4360 D'lberville St.,
Montreal, Que., Canada
H2H2L8
514 524-6893

SONAR RADIO CORP.
3000 Stirling Rd.,
Hollywood, FL 33021
305 981-8800

SONO-MAG CORP.
1833 W. Hovey Ave.,
Normal, IL 33021
309 452-5313

SONY BROADCAST
PRODUCTS DIV.
1600 Queen Anne Rd.,
Teaneck, NJ 07666
201 833-5200
See ad on pg. -1 -5

SONY COMMUNI-
CATIONS PRODUCTS
1600 Queen Anne Rd.,
Teaneck, NJ 07666
201 833-5200

SONY INFORMATION
SYSTEMS DIV.
1 Sony Dr., Park Ridge,
NJ 07656
201 930-1000
See ad on pg. 26

SONY MAGNETIC
PRODUCTS
1 Sony Dr., Park Ridge,
NJ 07656-8038
201 930-1000
See ad on pg. 8

SONY PRO AUDIO
DIV.
1600 Queen Anne Rd.,
Teaneck, NJ 07666
201 833-5200

SONY PRO VIDEO
DIV.
1600 Queen Anne Rd.,
Teaneck Rd., 07666
201 833-5200

SOUND
TECHNOLOGY
1400 Dell Ave.,
Campbell, CA 95008
408 378-6540

SOUNDCRAFT
ELECTRONICS
8500 Balboa Blvd.,
Northridge, CA 91329
818 893-4351
HOTLINE: 800 852-5776

SOUNDMASTER
INTERNATIONAL
306 Rexdale Blvd.,
Unit 5, Toronto, Ont.,
Canada M9W 1R6
416 741-1894
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SOU NDOLI ER
1859 Intertech Dr.,
Fenton, MO 63026
314 962-9870

SPECIALTY
VEHICLES
450 N. Somerset Ave.,
Indianapolis, IN 46222
317 638-5037

SPECTRA SONICS
3750 Airport Rd.,
Ogden UT 84405
801 392-7531

SPRAGUE
MAGNETICS
15720 Stagg St.,
Van Nuys, CA 91406
818 994-6602
800 553-8712

STAINLESS
Third St., N. Wales, PA
19454
215 699-4871
See ad on pg. 116

STANDARD COMMU-
NICATIONS CORP.
Box 92151, Los Angeles,
CA 90009
213 532-5300
HOTLINE: 800 243-1357

STANTON
MAGNETICS
200 Terminal Dr.,
Plainview, NJ 11803
516 349-0235

STANTRON/ UNIT OF
ZERO CORP.
6900 Beck Ave.,
N. Hollywood, CA 91605
818 841-1825
HOTLINE: 800 821-0020

STAR CASE
648 Superior, Munster, IN
46321
219 922-4440
HOTLINE: 800 822 -STAR

STEADI-FILM
707 18 Ave. S.,
Nashville, TN 37203
615 329-2073

STEENBECK
9554 Vassar Ave.,
Chatsworth, CA 91311
818 998-4033

STOREEL CORP.
3337 W. Hospital Ave.,
Box 80523, Atlanta, GA
30341
404 458-3280
See ad on pg. 89

STRAIGHTWIRE
AUDIO
2611 Wilson Blvd.,
Arlington, VA 22206
703 522-7780
HOTLINE: 800 368-2081

STRAND LIGHTING
18111 S. Santa Fe Ave.,
Rancho Dominguez, CA
90221
213 637-7500

STUDER REVOX
AMERICA
1425 Elm Hill Pike,
Nashville, TN 37210
615 254-5651
See ad on pg. c2

STUDIO
TECHNOLOGIES
5520 W. Touhy Ave.,
Skokie, IL 60077
312 679-9177

SUPERIOR ELECTRIC
CO.
383 Middle St.,
Bristol, CT 06010
203 582-9561

SWAGER
COMMUNICATIONS
Box 569, Agola, IN 46703
219 495-5165
HOTLINE: 800 223-7517

SWINTEK
ENTERPRISES
587 Division St.,
Campbell, CA 95008
408 368-9091

SWITCHCRAFT
5555 N. Elston Ave.,
Chicago, IL 60630
312 792-2700

SWR
Box 215, Goffstown, NH
03045
603 529-2500

SYMBOLICS
1401 Westwood Blvd.,
Los Angles, CA 90024
213 478-0681

4

crs

I add,

When tapes
start playing
hard to get,

Storeel
systems are

easy to afford.
And it's easy 10 find out why.

Just give Storesl a call. We'll give
you the secret tc saving time and
money with specially engineered
systems for all your broadcast

library needs. Vte'll even give you
a free flcor plar consultation for

turning your siorage problems
into easy access solutions. So don't
lose another min Jte or another tape.
Find the phone aid call Storeel now.

STOR otstr, YAL
3337 W. Hospital Avenue

P.O. Box 30523 Alanta, Georgia 30341

(404) 458-3280

circle 136 on Reader Service Card Page 91

SYMETRIX
4211 24 Ave. W.,
Seattle, WA 98199
206 282-2555

SYSTEMATION
337 N. Water St.
Decatur, IL 62523
217 428-7101

T
TABER MANUFAC-
TURING &
ENGINEERING
1880 Embarcadero Rd.,
Palo Alto, CA 94303
415 493-3814

TAMRON
INDUSTRIES
24 Valley Rd., Port
Washington, NY 11050
516 883-8800

TANNOY NORTH
AMERICA
300 Gage Ave. #1,
Kitchener, Ont.,
Canada N2M, 2C8
519 745-1158

TDK ELECTRONICS
CORP.
12 Harbor Park Dr., Port
Washington, NY 11050
516 625-0100

TEAC/ TASCAM PRO
AUDIO DIV.
733 Telegraph Rd.,
Montebello, CA 90640
213 726-0303

TEATRON ICS
3100 McMillian Rd., San
Luis Obispo, CA 93401
805 544-3555

TECH ELECTRONICS
6000 Peachtree Rd. N.E.,
Atlanta, GA 30341
404 455-7626
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oessi
ELLiti"

FIT A
BRICKWALL
AT YOUR
SATELLITE
RECEIVER.
PASSES UP 704.2 MHz.
STOPS FROM 4.5 MHz.

II IT'S NEW
 IT'S 75Q
 IT'S PHASE EQUALISED
 IT'S SHARPER THAN ANYTHING YOU'VE

SEEN

SEPARATE 4.2 VIDEO from 4.5 AUDIO
AND ELIMINATE "SPILLOVER"

eStICKNI4nAvtijiLleft
S

- eft"

11 OTHER FREQUENCIES TO CHOOSE
FOR YOUR SUB CARRIER PROBLEM

CALL BILL "BRICKWALL" PEGLER:

Television Equipment Associates, Inc.
BOX 393 SOUTH SALEM, N.Y. 105900393
Tel. 914-763-8893
In California phone 213-271-9570

Circle 137 on Reader Service Card Page 91

TECHNICAL
PROJECTS
Box 1449,
Barrington, IL 60011
312 381-5350
800 562-5872

TECHNICS/
PANASONIC
1 Panasonic Way,
Secaucus, NJ 07094
201 348-7883

TECHNOV
INDUSTRIES
3974 Amboy Rd.,
Staten Island, NY 10308
718 356-4700

TECHRON
1718 W. Mishawaka Rd.,
Elkhart, IN 46517
219 294-8300

TECTAN
1900 Bates Ave.
Box 271872, Concord, CA
94527
415 798-2222

TEKSKIL
INDUSTRIES
#108 15290 103A Ave.,
Surrey, BC,
Canada V3R, 7A2
604 589-1100

TEKTRONIX
Box 500, M/S 58-699,
Beaverton, OR 97077
503 627-2230

TELCOM RESEARCH
1163 King Rd.,
Burlington, Ont.,
Canada L7R, 3X5
416 681-2450

TELECTRO SYSTEMS
CORP.
96-18 43 Ave.,
Corona, NY 11368
718 651-8900

TELEDYNE ACOUS-
TIC RESEARCH
330 Turnpike St.,
Canton, MA 02021
617 821-2300
HOTLINE: 800 225-9847

TELEDYNE ENERGY
SYSTEMS
110 W. Timonium Rd.,
Timonium, MD 21093
301 252-8220

TELEMET, DIV.
GEOTEL
25 Davis Dr.,
Hauppauge, NY 11178
516 436-7260

TELEMETRICS
7 Valley St.,
Hawthorne, NJ 07506
201 423-0347

TELEPAK SAN DIEGO
4783 Ruffner St.,
San Diego, CA 92111
619 268-8559

TELESCR I PT
445 Livingston St.,
Norwood, NJ 07648
716 767-6733

TELESCRI PT
445 Livingston St.,
Norwood, NJ 07648
201 767-6733

TELEVISION ENGI-
NEERING CORP.
580 Goddard Ave.,
Chesterfield, MO 63017
314 532-4700

TELEVISION EQUIP-
MENT ASSOC.
Box 393, S. Salem, NY
10590
914 763-8893
See ad on pg. 90

TELEX
COMMUNICATIONS
9600 Aldrich Ave. S.,
Minneapolis, MN 55420
612 884-4051
See ad on pg. 112

TELNOX
55 Montpellier Blvd.,
Montreal, Que.,
Canada H4N, 2G3

TENNAPLEX
SYSTEMS
21 Concourse Gate,
Nepean, Ont., Canada
K2E 7F4
301 561-1999

TENTEL CORP.
1506 Dell Ave.,
Campbell, CA 95008
408 379-1881

TEPCO CORP.
Box 680, Rapid City, SD
57709
605 343-7200

TEXAR
616 Beatty Rd.,
Monroeville, PA 15146
412 856-4276

TEXAS
ELECTRONICS
Box 7225, Dallas, TX
75209
214 631-2490

TFT
3090 Oakmead Village Dr.,
Santa Clara, CA
95051
408 727-7272
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THEATRE SERVICE &
SUPPLY
1792 Union Ave.,
Baltimore, MD 21211
301 467-1225

THEATRE VISION
5426 Fair Ave.,
N. Hollywood, CA 91601
818 769-0928

THERMODYNE INTL.
20850 S. Alameda St.,
Long Beach, CA 90810
213 603-1976

THOMAS
ENGINEERING
5025 S. Eastern Ave.,
#16/B120, Las Vegas, NV
89119
702 739-7598

THOMSON CSF/
ELECTRON TUBE
DIV.
38 Rue Vauthier, BP 305,
Boulogne-Billancourt,
France F-92102
331 49092828
See ad on pg. 117

THOMSON VIDEO
EQUIPMENT
17 Rue de Petit Albi BP
8244, Clergy Pontoise
Cedex, France 95801
34-20-7000

THOMSON-LGT
1 Rue De I'Hautil, Zones
des Boutries, F78700
Conflans Ste. Honor

TIFFEN MFG. CO.
90 Oser Ave., Hauppauge,
NY 11788
516 273-2500
HOTLINE: 800 645-2225

TIMELINE
270 Lafayette St.,
New York, NY 10012
212 431-0330

TIMES FIBER
COMMUNICATIONS
348 Hall Ave., Box 384,
Wallingford, CT 06492
203 265-8500

TORPEY CONTROLS
& ENGINEERING
98-2220 Midland Ave.,
Scarborough, Ont., Canada
M1P 3E6
416 298-7788

TOSHIBA AMERICA
9740 Irvine Blvd.,
Irvine, CA 92718
714 583-3000
See ad on pg. 119

TOWNSEND/ BROAD-
CAST SYSTEMS
79 Mainline Dr.,
Westfield, MA 01085
413 568-9581

TRANSMISSION
STRUCTURES LTD.
Box 907, Vinita, OK
74301
918 256-7883

TRI-EX TOWER
CORP.
7182 Rasmussen Ave.,
Visalia, CA 93268
206 651-2171

TRIDENT AUDIO
2720 Monterey St., #403,
Torrance, CA 90503
213 533-8900

TRIPLE CROWN
ELECTRONICS
4560 Fieldgate Dr.,
Mississauga, Ont.,
Canada L4W, 3W6
416 629-1111
HOTLINE: 800 387-3205

TSM/TOTAL SPEC-
TRUM
MANUFACTURING
709 Executive Blvd.,
Valley Cottage, NY 10989
914 268-0100

TTC/TELEVISION
TECHNOLOGY CORP.
2360 Industrial Ln., Box
1385, Broomfield, CO
80020-8385
303 665-8000

TTE
2233 S. Barry Ave., W.
Los Angeles, CA 90064
213 478-8224

REBUILT
TRANSMITTING
POWER TUBES

FRACTION OF NEW TUBE PRICES

NEW TUBE WARRANTEE

GUARANTEED SATISFACTION

DUDS PURCHASED OR REBUILT

SEND TYPES USED FOR QUOTE
Partial List: 356, 880, 892, 5606, 5667, 5668, 5671,
5681, 5682, 5771, 5918. 5936, 6424, 6425F, 6426,
6427, 6623, 6696, 6800. 7560, 7804, 8461, 8795,
22789. 23431, 23791, 4M<35000

VACUUM TUBE INDUSTRIES, INC.
506 N. WARREN AVE., BOX 2009, BROCKTON, MASS. 02403

617-584-4500  1-800-528-5014

Circle 155 on Reader Service Card Page 91

TUI COMPUTER
SERVICES
Trademark Square 111,
Metro Center, 240 Great
Circle Dr., Nashville TN
615 242-4477
HOTLINE: 800 732-6677

TWENTIER SYSTEMS
2000 Powell St., #700,
Emeryville, CA 94608
415 654-1168

TWR LIGHTING
Box 55606, Houston, TX
77255
713 973-6904

TYLER CAMERA
SYSTEMS
14218 Aetna St.,
Van Nuys, CA 91401
818 989-4420

U
UHER OF AMERICA
7067 Vineland Ave.,
N. Hollywood, CA 91605
818 764-1120

ULTIMATE
SYSTEMS
2506 Zurich Dr. Box 470,
Ft. Collins, CO 80522
303 493-4488
HOTLINE: 800 525-5628

SUPPORT

ULTIMATTE CORP.
18607 Topham St.,
Reseda, CA 91335
818 345-5525
See ad on pg. 49

ULTRA AUDIO
PIXTEC, DIV. AUDIO
INTL.
Box 921, Beverly Hills,
CA 90213
213 651-5563

UNION CONNECTOR
CO.
300 Babylon Tpk., Box H,
Roosevelt, NY 11575
516 623-7641

UNITED MEDIA
4075 Leaverton Ct.,
Anaheim, CA 92807
714 630-8020
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UNITED RESEARCH
LAB
16 E. 52 St.,
New York, NY 10022
212 751-4663

UNITED ROPEWORKS
(USA)
151 Commerce Dr.,

VARIAN, MICRO-
WAVE TUBE DIV.
611 Hensen Way,
Palo Alto, CA 94303
415 493-4000
HOTLINE: 800 544-4636

VEAM, DIV. LITTON
SYSTEMS

VIDEO SERVICES
UNLIMITED
2720 E. Thomas Rd., Bldg.
A, Phoenix, AZ 85016
602 224-6162

VIDEOLAB
1978B Del Amo Blvd.,
Torrance, CA 90501

WATCO
315 Racetrack Rd. N.E.,
Ft. Walton Beach, FL
32548
904 863-2247

WAVEFRAME CORP.
4725 Walnut St.,
Boulder, CO 80301

Montgomeryville, PA
18936

100 New Wood Rd.,
Watertown, CT 06795

213 618-9046
800 548-4466

303 447-1572

215 368-6611 203 274-9681 WAVEFRONT TECH-
VIDEOMEDIA/SED NOLOGIES

UTAH SCIENTIFIC VECTOR 211 Weddell Dr., 530 E. Montecito St., #106
1685 W. 2200 So., Salt TECHNOLOGY Sunnyvale, CA 94089 Santa Barbara, CA 93103
Lake City, UT 84119
801 973-6840

203 Airport Rd., 408 745-1700
Doylestown, PA 18901

805 962-8117
HOTLINE: 800 423-1434

800 453-8782 215 348-4100 VIDEOTEK

UTILITY TOWER CO.
Box 12369, Oklahoma
City, OK 73157
405 946-5551

V
VACUUM TUBE IND.
Box 2009, Brockton, MA
02403
617 584-4500
HOTLINE: 800 528-5014
See ad on pg. 95

VALENTINO
151 W. 46 St.,
New York, NY 10036
212 869-5210

VALLEY INTER-
NATIONAL
Box 40306, 2817 Erica Pl.,
Nashville, TN 37204
615 383-4737

VALMONT
INDUSTRIES
Highway 275, Valley, NE
68064
402 359-2201

VARIAN
ASSOCIATES
611 Hansen Way, M/S
D-111, Palo Alto, CA
94303
415 424-6287

VARIAN, MICRO-
WAVE EQUIPMENT
DIV.
3200 Patrick Henry Dr.,
Santa Clara, CA 95054
408 496-6373

VERTEX
COMMUNICATIONS
2600 Longview St., Box
1277, Kilgore, TX 75662
214 984-0555

VID VIDEO
3919A W. Magnolia Blvd.,
Burbank, CA 91505
818 845-1515
HOTLINE: 800 826-2305

VIDEO ACCESSORY
CORP.
2450 Central Ave. #H,
Boulder, CO 80301
303 443-1319
HOTLINE: 800 821-0426

VIDEO AIDS OF
COLORADO
2450 Central Ave. #H,
Boulder, CO 80301
303 443-4950

VIDEO ASSOCIATES
LABS
4926 Spicwood Spring Rd.,
Austin, TX 78759
512 346-7581

VIDEO DATA
SYSTEMS
205 Oser Ave.,
Hauppauge, NY 11788
516 231-4400

VIDEO
INTERNATIONAL
1280 Sunrise Hwy.,
Copague, NY 11726
516 842-1815

243 Shoemaker Rd.,
Pottstown, PA 19464
215 327-2292

VIKING CASES
10480 Oak St. N.E.,
St. Petersburg, FL 33716
813 577-1216
HOTLINE: 800 237-8750

VINTEN EQUIPMENT
275-C Marcus Blvd.,
Hauppauge, NY 11788
516 273-9750

VISAGE
1881 Worchester Rd.,
Framingham, MA 01201
617 620-7100

VISUAL INFORMA-
TION INSTITUTE
719 Lower Bellbrook Rd.,
Box 33, Xenia, OH
45385-0033
513 376-4361

VITAL INDUSTRIES
3700 N.E. 53 Ave.,
Gainesville, FL 32609
904 378-1581

w
WARD -BECK SYS
TEMS LTD.
841 Progress Ave.,
Scarborough, Ont.,
Canada M1H 2X4
416 438-6550
See ad on pg. C4

WEATHERBANK
2185 S. 3600 West, Salt
Lake City, UT 84119
801 973-3132

WEATH ERCONNECT
405 N. Wabash, #1509
Chicago, IL 60611
312 527-0411

WEGENER
COMMUNICATIONS
11350 Technology Circle,
Duluth, GA 30136
404 623-0096

WESTERN INTL.
COMM./ ARISTO
CART DIV.
17-825 McBride Blvd.,
New Westminister, B.C.
Canada V3L 5B5
604 526-3214

WESTINGHOUSE
ELECTRIC, IGT DIV.
Westinghouse Circle,
Horsehoads, NY 14845
607 796-3211

WESTLAKE AUDIO
2690 Lavery CT. #18,
Newbury Park, CA 91320
805 499-3686

WHEATSTONE CORP.
6720 VIP Pkwy.,
Syracuse, NY 13211
315 455-7740

WHEELIT
Box 7350, Toledo, OH
43615
419 531-4900
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WHITE
INSTRUMENTS,
DIV OF C VAN R,
INC.
5408 U.S. Hwy. 290 W.,
Austin, TX 78735
512 892-0752

WIDE BAND
ENGINEERING
Box 21652,
1838 E. University Dr..
Phoenix, AZ 85034
602 254-1570

WIDE RANGE ELEC-
TRONICS CORP.
140 Sun Valley Cir.,
St. Louis, MO 63026
314 343-9191

THE WILL -BURT CO.
Box 900, Orrville, OH
44667
216 682-7015

H. WILSON CO.
555 W. Taft Dr.,
S. Holland, IL 60473
312 339-5111
HOTLINE: 800 342-5492

WILTRON CO.
490 Javis Dr.,
Morgan Hill, CA 95037
408 778-2000

WINSTED CORP.
10901 Hampshire Ave. S.,
Minneapolis, MN 55438
612 888-1957
HOTLINE: 800 447-2257

WIREWORKS CORP.
380 Hillside Ave.,
Hillside, NJ 07205
201 686-7400
HOTLINE: 800 624-0061

WOLD
COMMUNICATIONS
3415 S. Sepulveda Blvd.,
#500, Los Angeles, CA
90034-6065
213 390-5455

WOLF COACH
7 B St., Auburn Ind. Pk.,
Auburn, MA 01501
617 791-1950

FRANK WOOLLEY &
CO.
529 Franklin St.,
Reading, PA 19602
215 374-8335

WORLD TOWER CO.
Box 405, Mayfield, KY
42066
502 247-3642

WSI CORP.
41 North Rd.,
Bedford, MA 01730
617 275-5300

x
XIPHIAS
13464 Washington Blvd.
#203, Marina del Rey, CA
90292
213 821-0074

Y
YAMAHA MUSIC
6600 Orangethorpe Ave.,
Buena Park, CA 90622
714 522-9011

YAMASHITA ENGI-
NEERING
MANUFACTURE
559-1 Funako, Atsugi
City,
Kanagawa, Japan
0462-28-8692
See ad on pg. 97

YARDNEY BATTERY
DIV.
82 Mechanic St.,
Pawcatuck, CT 06379
203 599-1100

ZAXCOM VIDEO
0-52 28 St.,
Fairlawn, NJ 07410
201 796-0527

DUAL
SYNC
GENERATOR

model

RS-1701AN

RUBIDIUM
DUAL SYNC
GENERATOR

GENLOCK ,05W
COLOR

NEW
COLOR

GENLOCK4W)
SYNC
GENERATOR

model

ENC-3000

model

SG -3000B

ril
YAMASHITA ENGINEERING MANUFACTURE INC.

559-1 Funako, Atsugi-city Kaiagawa. 243 Japan
Phone:0462(28)8692 Fax: 0462(29)1944 Telex:3872340 YEMNC J

Circle 156 on Reader Service Card Page 91
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COMPUTE

A Compute Disk
Menu

By Ronald F. Balonis

Atoolbox is only as good as the
tools in it and the way in which
they are organized. They must
be organized so that you can
find the right tools when you
need them. This also applies,
but even more so, to the soft-
ware tools you have for your
computer. As the number of

application programs in your collection grows,
the capabilities of your computer grow, but so
does the difficulty of locating and of using pro-
grams when you need them.

For this month's Compute, we've assembled a
disk menu program-a simple program that al-
lows you to easily locate and to use the programs
printed in BME and construct your own "com-
puter toolbox" (see Figure 1).

The disk menu presented here uses only the
built-in functions of MS-DOS: batch processing
files and files with single -letter names. It works
at the operating system level of IBM-compatible
PCs.

There are commercially available disk menu
systems that put some distance between DOS
commands and the user for the sake of user-

friendliness. But what this one lacks in slickness,
it makes up for in its elegant simplicity and
utility.

This batch file disk menu system consists of a
related series of batch files (see Figure 2).
MENU.TXT is the menu selection screen which
lists, and describes, the programs to select. The
first batch file's called MENU.BAT. It is the key-
stone because it controls the system. Its purpose
is to clear the screen and to
display MENU.TXT. Then
there are the one -letter
batch files (A to Z), which
give instructions to the
computer for each program
on the menu. The one -letter
batch files have a similar
set of instructions: [1] Turn
off the printing to the
screen, ECHO OFF. [2]
Clear the screen, CLS. [3]

Run GWBASIC and the program XXXXXX.BAS.
[4] At program termination, return to
MENU.BAT for another selection.

Menu selection is done using the operating sys-
tem at the MS-DOS prompt. Entering a one -letter
selection invokes the batch file with that name; it
then tells the computer what to do. The last in-
struction in each single letter (program) batch file
is MENU.BAT-that brings up the initial disk
menu screen again. For continuity, the STOP in-
struction in the basic programs must be replaced
with the SYSTEM command or else program ter-
mination will stop at Basic and not in the operat-
ing system.

The directory for your tool-
box disk should have all these
files: COMMAND.COM,
GWBASIC.EXE, ED-
LIN.COM, FMFLD.BAS,
FMSITE.BAS, CH246.IN,
CH246.OUT, RES.BAS,
CAP.BAS, AFPADS.BAS, -

MENU.TXT, MENU.BAT, A.BAT, B.BAT,
C.BAT, D.BAT, E.DAT, X.DAT.

The step-by-step instructions that follow utilize
DOS's EDLIN commands. You type them in ex-
actly as the screens show, hopefully avoiding
some of the more cumbersome EDLIN functions.

1.) Start by FORMATting a system disk. Then,
use COPY to put copies of COMMAND.COM,
EDLIN.COM, and GWBASIC.EXE (or what-
ever your Basic's called) on it. Then put copies of
the following BME Compute programs on it:
FMFLD.BAS, (January 1988, p.18); FM-
SITE.BAS, CH246.IN, CH246.OUT, (March

Select - Program

EWE PCs In Engineering Computer Toolbox

Application, Function, or Task

(6/88)

BM/E

Al FMPLD.BAS Calculate Distance to 70, 60, 6 34 dbu Contours. (1/88)
Bl FMSITE.BAS Do An FM Channel Study For A Transmitter Site. (3/88)
C( RES.BAS Calculate RESISTOR VALUE from Color Codes. (4/88)
D( CAP.BAS Calculate CAPACITOR VALUE from Color Codes. (5/88)
El CONVERT.BAS Common Unit Conversions for Broadcasting. (7/88)

X) EXIT To MS-DOS. Or ENTER: PROMPT

ENTER (A...E or XI (

PCs in Engineering Disk Menu
Figure 1: Opening menu screen for the
BME Toolbox.
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WHY YOU SHOULD

PAY MORE FOR LESS.
Less phase jitter
caused by poorly
tracking tape, be-
cause the naturally
lubricated concave
guides gently position
the tape and allow
the cartridge
machine to perform
critical guidance.

Less tape noise
and signal loss with
our 100% laser -
inspected, high out-
put, low noise tape
which delivers better
frequency response
and keeps signal-to-
noise ratio high, har-
monic distortion low

Less wow and flutter
or stop cue overshoot,
because there's no
rotating hub to wear
out, warp or rattle.

The S...oteliC a 11  II Cartridge

With broadcast cartridges like everything
else, you get what you pay for. With ScotchCarrII
cartridges, you get a revolutionary design that delivers
trouble -free operation, superb sound quality and
a life expectancy that's second to none.

You also get the benefit of 3M's extensive
audio tape experience-over 40 years of successful
innovation and product development.

So if you measure a cart's value by how much

Less chance of the
cartridge cracking or
breaking, because
the tough po&carbon-
ate cover withstands
repeated use and
abuse.

Less head weat;
\tape steering and
modulation noise,
because there aren't
any pressure pads
to add friction.

Less chance of tape
destruction, because

\our patented dynamic
tension control system
ensures proper tape -
to -head contact, and
provides constant
tension to control
looping and prevent
twisting.

uncompromising performance it provides in the
long run, talk to_y_our professional audio dealer or
local 3M sales office about the advantages of the
ScotchCart*II cartridge. Or for a free sample, call
International Tapetronics, 3M Broadcasting and
Related Products Department at 800-447-0414.
(In Alaska or Illinois, call collect 309-828-1381.)

Because a cheaper cartridge may be more
trouble than you can afford.

3M
Circle 138 on Reader Service Cans Page 91



COMPUTE

E

Step -By -Step Batch File Screens

A>EDLIN MENU.TXT
New File
*I

11*
(6/88)

2:*
3:*

BM/E
Select - Program

BM/E PCs In Engineering Computer Toolbox

Application, Function, or Task

5: (A) FMFLD.BAS Calculate Distance to 70, 60, 6 34 dbu Contours.
(1/88)

6:' (B] FMSITE.BAS Do An FM Channel Study For A Transmitter Site.
(3/88)

7: (C] PES.BAS Calculate RESISTOR VALUE from Color Codes.
(4/88)

8,' (DI CAP.BAS Calculate CAPACITOR VALUE from Color Codes.
(5/88)

9:* CONVERT. BAS Common Unit Conversions for Broadcasting.
(7/88)

10:*
111* IX1
12:
13:*
14:* -C

A>EDLIN MENU.BAT
New File
./

1:*ECHO OFF
2:*CLS
3:*PROMPT ENTER (A...E or X] :

4:'TYPE MENU.TXT
5:* -C

'5

A>EDLIN A.BAT
New File
*I

1:*ECHO OFF
2:*CLS
3:*GWBASIC FMFLD.BAS
40.11ENU
5:*"C

IF

A>EDLIN B.BAT

EXIT To MS-DOS. Or ENTER: PROMPT

New File
*I

1 :ECHO OFF
2.*CLS
3:'GWBASIC FMSITE.BAS
WMENU
5:'-C

*E

A>EDLIN C.BAT
New File
*I

1:*ECHO OFF
2,.CLS
3:'GWBASIC RES.BAS
4:*MENU
5:*^C

E

A>EDLIN D.BAT
New File
*1

10.ECRO OFF
2:*CLS
1:*GMBASIC CAP.BAS

Figure' 2: Step-by-step instructions for constructing batch files for the toolbox.

4:.MENU
5:"C

*8

A>EDLIN E.BAT
New File

1:.ECHO OFF
2:.CLS
3:GWBASIC CONVEPT.BAS
4:.MENU
5:."C

E

A>EDLIN (.BAT
New File

.PROMPT
2:''C

'5

A.

1988, p.170); RES.BAS, (April 1988,
p.92); CAP.BAS, (May 1988, p.74);
and AFPADS.BAS (July 1988, p.76).

2.) Edit each of the programs to re-
place the STOP statement with SYS-
TEM:. In FMFLD.BAS, it's at the end
of line 55. In FMSITE.BAS, it's at the
end of line 115. In RES.BAS, it's at
the end of line 210. In CAP.BAS, it's
at the end of line 210. And, in
AFPADS.BAS it's at the end of line
135.

3.) Refer to Figure 2. You get into
EDLIN by typing A:> EDLIN FILE-
NAME.EXT. The * is the prompt for
EDLIN. You type in everything after
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it, and your screen should look the
same at each step. Unless you make a
mistake, the only EDLIN commands
that you need to use are I for Insert, E
for End edit, and Ctrl -C to get out of
EDLIN's Insert mode. Type very care-
fully, make a character -by -character
check before pressing Enter, and it'll
go smoothly for you. At the last entry,
type and enter MENU to invoke the
disk menu system and to check it out.
If there are any errors you'll see them,
or the computer will tell you.

The disk menu system is easy to
use. Just type and enter MENU after
putting the disk in the default drive,

then enter a selection. The disk menu
system changes the MS-DOS prompt
in the MENU.BAT file. You can re-
turn to the normal default prompt by
typing and entering X or PROMPT.

It's an easy system to modify for
other program disks. Just change the
MENU.TXT file and each of the pro-
gram names in each of the one -letter
.BAT files to suit the new application
programs. .COM files can be put on
the menu too by just putting the
filename on line 3 of its .BAT file. 

Balonis is chief engineer at WILK-
AM, Wilkes-Barre, PA.



MAGNI would like to introduce you to
a radical new idea in

video technology

MAGNI
MAGNI SYSTEMS, INC.
9500 SW Gemini Drive
Beaverton, OR 97005 USA
(503) 626-8400
(800) 237-5964
FAX (503) 626-6225
TLX 650-2769743MCI

Equipment that won't be
outdated in six months.
Doesn't it seem that way sometimes?

You'll just finish updating your facility...
when a better system comes along, and

you're suddenly behind again.

MAGNI can help you keep up, with

test & measurement equipment for
everything from NTSC to CAV, HDTV and

digital systems. Between formats? We
offer more multi -format equipment than
any other manufacturer, to get you
through the transition without replacing
all your test gear. Considering D1 or D2?

MAGNI gives you digital output as plug-
in options, not whole new boxes. And, if
you're doing something completely new,
turn to MAGNI Applications Engineering
for custom signals or create your own

with our programmable generators.

Oh, yes: compare MAGNI's prices. If

you can. And you might want to call us
before you lose another six months.
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SPECTRUM
THE REGULATORY ENVIRONMENT

Swaps and Upgrades:
Strategic Planning and the FCC

By Harry Cole

ith respect to a station's
technical operation, the
concept of "strategic
planning" should ex-
tend beyond the obvious
questions of what new
pieces of equipment to
acquire and what old
ones are likely to wear

out in the foreseeable future. A station's engi-
neering staff should maintain an awareness of
matters pending at the FCC which may affect the
station in both the short-term and the long-term.
You may find the following issues potentially rel-
evant to your strategic plans in the coming
months.

If you are a television operator, it's important to
know that the Commission is willing to consider
intraband channel swaps between commerical
and noncommercial stations. That policy, first
adopted in 1986, was recently reaffirmed in the
face of petitions seeking its reconsideration. In
essence, the policy permits a commercial TV li-
censee to arrange with a noncommercial licensee
operating on a lower and, therefore, supposedly
preferable channel, to exchange frequencies.
For example, let's say there is a noncommercial
station on Channel 18 (which is reserved for
educational use) and a commercial station on
Channel 69. The commercial licensee would
obviously prefer to operate on Channel 18, so
he or she approaches the licensee of Channel
18 and offers to trade channels. As an incen-
tive, the commercial licensee offers the non-
commercial licensee a variety of benefits
which could include cash payments, dona-
tions of equipment or programming, train-
ing sessions and the like. Once the licens-
ees have worked out their deal-but
before that deal can be consummated-
they lay it out in a request submitted
to the FCC, which reviews the details
of the transaction and satisfies itself
that the deal is in the public inter-
est. If that finding can be reached,
the FCC grants the request and the
two licensees implement the

requested station changes.
When the policy permitting such swaps was

adopted two years ago, the Commission was con-
cerned about the financial state of noncommercial
broadcasting. The concept of "channel swapping"
then appeared, and continues to appear to provide
a potential source of revenue to those fortunate
noncommercial licensees who happen to operate
on relatively low channel numbers. If they are
willing to view their low channel number as an
asset which can be sold, they can convert it to
basically whatever they can bargain for. That is,
the value of the right to operate on a low number
channel becomes a matter
of private negotiations be-
tween a party that has
that right and another
party which wants to ac-
quire it.

The only major catch to
this policy is that any
swaps made pursuant to it
must be "intraband"
swaps. This means that
two UHF stations can
trade channels and two
VHF stations can trade channels, but a commer-

cial UHF station cannot obtain for itself a
VHF channel through the swap mechanism.
This point was expressly made in 1986 and
underscored by Congress in late 1987, when
it included in the FCC's appropriations legis-
lation a provision requiring that "none of
(the FCC's) funds...may be used to diminish
the number of VHF channel assignments re-
served for noncommercial educational tele-
vision stations...."

How, then, does this policy apply to your
plans for the next year or two? If you
operate on a relatively high number

norrinnin

Cole is a partner in
Bechtel & Cole, a
Washington, DC -based
law firm.

UHF channel, you might want to look
around at the noncommercial stations
in your area. Remember, they do not

have to be licensed to your specific
community. However, in order to
work as neatly and cleanly as pos-

sible, the noncommercial
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"Reliability
makes

Auditronics
boards winners

with us",

Rod Carer. Chief Engreer.
WI-dC-AM-FM-Dayton. Ohio.

Cox Broadcasting.

Newf.:aster Dawn Mattt ews on the Audi-
tronicT. 212 in WHIO-AM news s udio.

jrm Jones on the Auditronics 224 in WHIO
production.

says WHIO AM -FM chief engineer Ron Gaier. "Our job in engineering is to keep the
station on the air, so our three Auditronics consoles' record of zero failures makes me

very happy."
"When we renovated three years ago, I insisted on enough input capacity so

every signal source could have its own channel with no switching or patching. So we
bought the 224 for production and on -air, and the 212 for news. This also gives us the

flexibility to easily reconfigure the boards as our needs change."
"We got everything we wanted from Auditronics through our dealer Allied,

including timely delivery which was critical to us then."
"Based on our trouble -free experience with the Auditronics 200 series thus

far, I'd buy them again tomorrow."
If you'd like to know more about why Ron Gaier specifies Auditronics

consoles, call toll -free 800-638-0977 or circle reader service number.

auditronicf. inc.
3750 Old Getwell Road. Memphis. TN 38118
901-362-1350
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channel shouldshould permit you to continue
to deliver the requisite city -grade
signal to its community of license.

If you are able to identify one or
more channels which would satisfy
your requirements, you should then
identify any additional projects which
might need to be undertaken as part
of a channel swap. For example, it
might be that you would need to find a
new transmitter site in order to use
the noncommercial channel in your
city. You then should make prelimi-
nary inquiries to assure that a suit-
able alternative transmitter site is
available.

These initial projects should also
provide a very rough estimate of the
costs of a swap in terms of new equip-
ment, new site leases (and buy-outs of
existing leases) and new construction
etc. Obviously, a swap should make
sense from a business perspective. If
the initial rough estimates demon-
strate that costs outweigh return, the
idea should probably be scrapped. In
addition, all the initial research usu-
ally can be accomplished by one per-
son, which works to maintain an ap-
propriate level of confidentiality.

Once you're reasonably confident
that a channel swap could be accom-
plished from a technical point of view,
the next step is to have a represen-
tative of the commercial licensee
raise the matter with the noncommer-
cial licensee. If both sides are willing,
negotiations will ensue and, ideally, a
deal can be struck and submitted to
the FCC for approval.

A channel swap is pretty drastic
medicine, and obviously, should not
be undertaken lightly. However, in
the increasingly competitive broad-
casting environment (and particu-
larly the independent UHF area of
that environment), a channel change
and possibly an accompanying site
change may be just what the ratings
doctor ordered.

On the FM of things, we have
previously written about the possibil-
ity and desirablity of channel up-
grades. Upgrading an FM station is
generally easier than upgrading a TV
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station because of the greater number
of channels available and the greater
flexibility of FM allocation criteria.
Moreover, a couple of proposals pres-
ently under consideration are likely
to create even more flexibility in
those criteria, possibly before the end
of the year.

The normal way of looking for up-
grade opportunities is to work with a
consulting engineer who has access to
the various FM databases. Most con-
sultants can run a check of the
higher -power channels which might

The long and the short
of all this is that you

should always be
sensitive to what is

going on at the FCC in
planning your

technical budget and in
assessing possible

technical strategies.

be used for your community relatively
easily. Usually, they can also give you
a pretty clear idea of where the trans-
mitter for any such higher -power op-
eration would have to be located and
what other licensees might have to
change channels in order to get you
the upgrading.

Once you have identified some the-
oretical upgrades, the next step-as
in TV channel swaps-is to determine
on a preliminary basis what it would
cost and what it would be worth. If the
cost in new leases and in buying your
way out of any existing leases, plus
possible tower construction and new
equipment such as an STL, transmit-
ter or antenna, for instance, is too
high, you will have to abandon your
plans for an upgrade.

And when calculating costs for an
upgrade, don't forget to include the
cost of reimbursing any other licensee

which might have to change its chan-
nel to accommodate your upgrade. Al-
though these costs are likely to be rea-
sonably low, they should not be
ignored. If the upgrade is worth the
initial estimated cost, you can proceed
by having your engineering consul-
tant prepare a formal proposal for
submission to the FCC. If your pro-
posal requires moving other stations
around on the band-the maximum
necessary moves should be two or
fewer-you should also contact the af-
fected stations and advise them of
your plans and your willingness to re-
imburse the cost of the changes in
their own operations.

Even if all your initial planning
goes smoothly, you should count on
processing delays of at least 18
months to two years at the Commis-
sion. The staff people who handle FM
allocation proposals have been
swamped with both new channel
drop -ins and upgrade proposals.

Once the allocation proposal has
been granted, the upgrading station
must then file a minor -change appli-
cation for a construction permit speci-
fying the higher -class facilities. Such
minor -change applications are nor-
mally processed on an expedited ba-
sis, but it is still best to estimate at
least two months.

For those of you who have already
explored the possibilities of an up-
grade and come up empty-handed, re-
lief may be in sight. The Commission
is considering two separate proposals,
either of which could facilitate up-
grading, and both of which may be
adopted in one form or another by the
end of the year.

The first involves the proposal to
permit an across-the-board power in-
crease to all Class A FM stations. The
second proposal on the table at the
FCC involves the use of directional
antennas by short -spaced stations.

The long and the short of all this
is that you should always be sensi-
tive to what is going on at the FCC
in planning your technical budget
and in assessing possible technical
strategies. 



Sachtler. The new dimension
in lighting.

Will get switched -on first at
PHOTOKINA '88
October 5 -11
Hall 14.2

Stand No. G 28 -H 28

sachtler AG
- Kommunikationstechnik -

Sachtler AG, Dieselstr. 16

D-8046 Garching/Munchen, W. Germany
Tel. (0 89) 32 90 9150, Telex 5 215 340

Telefax (0 89) 32 90 91 27
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JVC's New Frame Sync ...
Skotel Time Code Generator ... Ram
Broadcast's SX Console ... and More

NAB New Products

JVC Bows Mufti -Format
Frame Synchronizer

In a bid to encourage multi -format
integration of video equipment,
JVC has launched a multi -format

frame synchronizer and full -frame
time base corrector. The KM-F250U
accepts inputs from composite video
signals, separate Y/C signals (with a
chroma carrier frequency of 688 kHz
from 3/4" U -VCRs or 3.58 MHz from
S -VHS units) and component video
signals (Y, R -Y, B -Y). Simultaneous
outputs are available in each format,
although two types of Y/C separate
signals cannot be output simulta-
neously. The unit performs full -frame
time base correction and employs
CCIR 601 -standard 4:2:2 signal pro-
cessing with 13.5MHz sampling fre-
quency and 8 -bit quantization. Sug-
gested list price is $6250.
Reader Service #200

Skotel Bows Time Code
Generator

Features of the Skotel TCG-80N-
F'I' include film tachometer in-
terface, 3/2 pull -down recogni-

tion and character inserter. The unit
functions as a normal time code gen-
erator when the tachometer interface
is inhibited.

Designed for video production of ma-
terial originated on film, the 80N -FT
identifies source to single frame and
permits striping tape from film in
LTC and VITC simultaneously (op-
tion required for VITC). Code is then
output for display on local picture
monitors. Reference input is compos-
ite video. The system can be housed in
1RU including VITC output option.
Suggested list base price is $3755.00.
Reader Service #201

Ram Broadcast Shows
Series SX Consoles

Ram Broadcast's Series SX modu-
lar console expands from 12-in-
puts/20 modules to 26-in-

puts/34-modules in three mainframe
sizes. An analog mixing desk with
digital electronic specifications, the
SX series offers a cue and utility bus
which can be used for Mix Minus in
either dual mono or stereo. The con-
soles also feature stereo program and
audition busses, full function digital
logic control and interface and
mother-boardless design. Penny &
Giles faders are standard; redundant
power supplies and built-in intercoms
are optional.
Reader Service #202
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Sachtler. The new dimension
in lighting. Brighter,

more equal distribution, lighter,
more durable.

We will prove it to you at

PHOTOKINA '88
October 5 -11
Hall 14.2
Stand No. G 28 -H 28

sachtler AG
- Kom.-nunikationstechnik -

Sachtler AG, Dieselstr. 16

D-8046 Garching/Munchen, W. Germany
Tel. (0 89) 32 90 9150, Telex 5 215 340

Telefax (0 89) 32 90 9127
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Perfectionist Console from
Logitek

The Perfectionist audio console
from Logitek is a "workhorse"
model board available in either

eight- or 12 -mixer versions. Other
features include four active balanced
line level stereo inputs per mixing
channel; four active monaural micro-
phone preamps per console; 88 dB S/N
for line inputs; 75 dB for mic inputs.
The console comes configured in ei-
ther 12 -mixer, 48 -input or eight-

mixer, 32 -input models with either
Penny & Giles slide or rotary
attenuators.
Reader Service #203

EQUIPMENT

amplifier module to achieve a rated
power output of 3.8 kW.
Reader Service #204

Sachtler's System

System 14 is a full pedestal/dolly/
spreader/tripods/cover package for
video camera applications. The

pedestal features a pneumatic center
column that can be locked into posi-
tion. Dolly wheels are precision -
mounted and easily steerable. The tri-
pod, designed for sturdy ENG perfor-
mance, features a standard Sachtler
14 11 fluid head model with both S14
long and medium tripod legs.
Reader Service #205

AEG's New System Encoder
Continental Electronics has
Solid -State Transmitter

Continental Electronics, a divi-
sion of Varian Associates, intro-
duced its first totally solid-state

FM transmitter. The 814C 3.8 kW
features single-phase power supply.
The splitter/combiner technique is
used, based on a 700 W broadband

The Radio Data System Encoder
from AEG permits the addition
of supplementary information to

the multiplex signal for transmission
by VHF/FM broadcasting transmit-
ter. The supplementary signal com-
plies with EBU specs. The unit fea-
tures 16 -bit processing, low power
consumption and self -test programs.
Reader Service #206

Blue Skies from Aldens's
Weather Display

tarring at the NAB for Alden
lectronics was the firm's

C2000RC Composite Weather
Radar Display. The unit automati-
cally gathers and displays precipita-
tion echoes from up to 16 radars and
overlays the intensities on a regional
background. Further, Alden's wholly -

owned subsidiary Zephyr Weather In-
formation Service continues to pro-
vide full -service weather data
information to broadcast television.
Delivery includes NWS, NAFAX,
DIFAX GOES imagery, ESD satellite
imagery and Zephyr Domestic Plus.
Reader Service #207

Four Mics Share New
Phantom Power Supply

Up to four microphones may be
powered simultaneously by the
new AT8506 phantom power

unit from Audio-Technica. The four -

channel, line -operated unit produces
48 V dc for mics requiring phantom
power.

The AT8506 is a highly regulated
power supply that is operated from
100 to 120 V ac, 50-60 Hz. It main-
tains a constant voltage source, with
no channel interaction, even with
heavily loaded or shorted inputs.
Each channel can provide up to 14
mA. The unit weighs less than two
and a half pounds and features an in-
ternally protected regulator IC to pre-
vent overheating. It is completely
compatible with Audio-Technica's
MODU-COMM two-way communica-
tions system.
Reader Service #208

Midwest Has Digital
Processing Equipment TBC

The DPS-270 time base corrector
has been announced by Mid-
west. The unit lists for $2990

and is designed to operate with both
U-Matic and S -VHS tape machines.
Flexibility is provided through Y/C in
and out or composite in and out. The
signal to noise ratio is 58 dB with lu-
minance signal bandwidth of 5.5 MHz
and less than 2 degrees differential
phase and two percent differential
gain.
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Sachtler. The new dimension
in lighting. For news gathering

and productions.
Open face technology with a focussing
range up to 1:6.
Tungsten -halogen and flickerfree

daylight (HMI).
From 100 Watts up to 1.2 kw.

For battery- and mains -operation.

Switch on to Sachtler at
PHOTOKINA '88
October 5 - 11

Hall 14.2

Stand No. G 28 -H 28
or write for more information.

sachtler AG
- Kommunikationstechnik -

Sachtler AG, Dieselstr. 16
D-8046 Garching/MOnchen, W. Germany

Tel. (0 89) 32 90 9150, Telex 5 215 340

Telefax (0 89) 32 90 91 27
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N/DYMTm Technology Comes
to Broadcast Microphones
By Alan Watson, Director of Engineering
Electro-Voice, Inc.

Those familiar with the benefits enjoyed by musicians through the
new neodymium -magnet microphones have no doubt predicted that the
new technology would soon be available in broadcast microphones. And
now, with the advent of the Electro-Voice RE45N/D hand-held shotgun
microphone, the prediction has come true.

The advantages N/DYM' technology brings to broadcasting are
significant. Above all, it gives us a microphone with the high output
previously available only from condenser mics-but without the problems
of dead batteries, noises caused by poor ground connections in phantom -

powering, humidity damage, static electricity, and poor rf rejection.

The Alnico magnets used in most dynamic mics yield a sensitivity of 6
dB less than would be possible if the steel parts of the magnetic structure
could be completely saturated with the field. Increasing the Alnico magnet
size does not work since the added size interferes with the acoustic design
of the mic. Neodymium magnets, however, are so powerful that the
magnet can be far smaller and still provide the "lost" 6 dB of sensitivity.

N/DYM Technology extends far beyond a mere substitution of
magnetic material. To maximize the new opportunities, Electro- Voice
engineers found that the ideal neodymium magnet shape is one with
a thin, wafer-like configuration.

This permitted using a voice coil and attached dome of far larger
diameter while reducing the surround-yielding important added advantages
for broadcast engineers: a smoother, more evenly contoured pickup pattern
with extended high- and low -frequency response and better rejection of
unwanted noise from the sides.

For more information, please write to us for the specification sheet
and brochure on the RE45N/D-the broadcast industry's first N/DYM
dynamic shotgun microphone.
600 Cecil Street  Buchanan, MI 49107  616/695-6831
In Canada:
Electro-Voice Div., Culton Industries (Canada) Ltd.
P.O. Box 520  Gananoque, Ont. K7G2V1  613/382-2141

Ey Eiectro:Voice®
a MARK IV company

BROADCAST/PRODUCTION MICROPHONES
Quality -made in the U.S.A. since 1927

Advertisement
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The unit employs true component
processing and provides a 16 -line cor-
rection window. Special circuitry al-
lows a viewable picture in shuttle and
jog modes and the unit is remote con-
trollable. The unit is designed and
manufactured by Digital Processing
Systems.
Reader Service #209

Sennheiser's Latest Mic

The MKH 30 P 48 is a pressure
gradient microphone with bilat-
eral directivity. The symmetri-

cal transducer is designed to reduce
the dependency of the directional
characteristics on the received fre-
quency. Other features include
defeatable preattenuation at 10 dB to
prevent overmodulation and a switch-

able bass attenuation feature to com-
pensate for close miking. Frequency
response ranges from 40 to 20,000 Hz,
impedance is 150 ohms, and the maxi-
mum output is 2.5 V
Reader Service #210

Alexander Powers Up New
Batteries

The BP1-11 from Alexander Bat-
teries features 11 cells, allowing
longer equipment use by avoid-

ing an 11 -volt cutoff point. To obtain
full battery capacity, the unit should
be discharged one volt per cell. The
BP1-11 is rated at 13.75 volts with a
1.5 Ah capacity. A new series of char-
gers for the NP1, NP1A, BP1, and
BP1-11 units was also introduced.
Reader Service #211

SMA Designs Component
Monitoring Device

Electronics effects house SMA
Video has developed the SMA-
100 component video adaptor

which plugs into existing composite
scopes and takes the place of a sepa-
rate RGB monitor. Designed for
Betacam production and post,
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MAGNA -TECH
THE SOUND

HEARD AROUND THE WORLD

Magnetic Film
Recorders and Reproducers

for Television and Film
Sound Post -Production

HIGH SPEED
Telecine Magnetic Followers
Video Tape -Film Interlock
Electronic Looping
Dubbing Systems
16 and 35mm Electronic Projectors
Total Facility Engineering

WORLDWIDE SALES OFFICES

Paris
Hi -Fidelity Services
4 Rue Semard
75009 Paris, France

Sydney
Magna-Techtronics (Aust.)
PO Box 150
Crows Nest NSW 2064
Australia - Telex 24655

Johannesburg
Magna -Tech Salty Ltd.
Private Bag #5
Melville 2109
South Africa
Tel: 011-726-4266

Rome
Studio Sound System S.N.C.
Via Teano 305
00171 Roma Italy
Tel: 257-9458

Brussels
A.R.C.
Rue de Boisde Linthout 45
1200 Brussels Belgium

Hong Kong
Paul Yang and Associates
901 Star House
3 Salisbury Road
Kowloon, Hong Kong

Bombay
Capt. P.K. Vishwanath
234/4 Rama Baug,
Deodhar Road
Bombay 400 019. India

Wlllstatt West Germany
Zenon GMBH
Carl-Benc Str. 6
Willstatt 7601
Tel: 07852/7025
Telex: 753537

London
Branch & Appleby
Stonefield Way
Ruislip
Middlesex HA40YL
England

Kuala Lumpur
Kinematronika Sdn. Bhd.
2852, Jalan Selangor/

Persekutan,
Federal Hill
Kuala Lumpur, Malaysia

Caracas
Cine Materiales srl
Apartado Postal 61.098
Caracas 106 Venezuela

MAGNA -TECH ELECTRONIC CO., INC.
630 Ninth Avenue, New York, N.Y. 10036

Telephone (212) 586-7240 Telex 126191 Cables "Magtech"
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Telex Announcers Headsets
Cover Every Broadcast Need

Comfortably
Each unique announcing situation can require a different headset. Is there
a lot of noise in the background or are you in a quiet studio? Do you want
to include or eliminate the ambient noise around the announcer? Is there
a need for the announcer to be able to monitor more than one sound
source? What about impedance differences, or microphone audio quality.

You could probably get by with a standard "all-around" headset, but do
you really want to? Similarly, you could probably find something that would
"make -do" from a headset source offering only a couple of models from
which to choose. But, for a complete selection, one that offers a solution
to your every broadcast need, turn to Telex.

MICROPHONE EARPHONE
TYPE ELEMENT TYPE ELEM OHMS

OMNI N/C UNI DYN COND BIN MONO MAG 150 300 6000

Full Cushion X X X X X X X X X

Light Weight X X X X X X X X

The above chart indicates the wide variety
of styles and specifications available in
our announcers' headsets. Ask about our
full line of camera and intercom headsets
as well. Call or write to:
Telex Communications, Inc.,
9600 Aldrich Av. S., Minneapolis, MN 55420

TELEX.

EQUIPMENT

Paintbox graphics and Harry anima-
tion, the unit provides simultaneous
stair -step display of RGB and R-Y,B-
Y signals alongside an NTSC wave-
form monitor. One rack unit high, the
SMA-100 is compatible with all cur-
rent NTSC waveform monitors in-
cluding the Tektronix 528 and 1720.
It will be available in the fourth quar-
ter of 1988. Suggested list price is
$1,500.
Reader Service #212

Pro R-DAT Recorder from
Sharp

Sharp Electronics Corp. has re-
leased the professional R-DAT
digital audio tape recorder/

player, model SX-D100. Specs for the
unit include 5 to 22,000 Hz frequency
response, +/- 0.5 dB; a 92 dB S/N ra-
tio; 90 dB separation; and a 0.005 per-
cent distortion rating.
Reader Service #213

Prime Image Launches
High Resolution TBC

The new high -resolution multi -
format transcoding TBC from
Prime Image offers over 600

lines of resolution and 7.5 MHz band-
width. The HR600 + time base cor-
rects and transcodes between com-
ponents-including U-matic and
U-matic SP (Y/688, 7 -pin); Betacam,
Betacam SP and MII (Y/R-Y,B-Y, 12 -
pin) and S -VHS (Y/C, 4-pin)-and
composite such as 1/2" and 3/4" VCRs
(BNC). Available in October, sug-
gested list price is $5,950.
Reader Service #214

Image Video Creates
DAE system

Image Video/Clark & Associates
announce the AES-2000 single -
screen multi -track digital audio

editing system. The system comprises
a desktop control panel, realtime
high -resolution color graphics dis-
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play, A to D/D to A conversion unit,
processing unit with mass storage
and computer keyboard and monitor.
Sampling options range from 32K to
48K samples/sec; sampling accuracy
is 16 bit and dynamic range is greater
than 90 dB. Edit functions include
insert/delete, track bounce and slip-
ping, rock and roll, looping, event
time code synchronization, equaliza-
tion, soft key and time code position-
ing within track, reverb and simul-
sync recording.
Reader Service #215

Perrott Debuts
Minicharge/Discharge Unit

prrott's
PE 441 combines four

Independent battery mini -
chargers and four independent

dischargers in one unit. Suitable for
NP -1 and NP -1A batteries, the unit
extends battery life, eliminates mem-
ory and weighs 5 3/4 pounds.
Reader Service #216

Orban Unveils New
Parametric EQ

Orban's new Model 642B para-
metric equalizer/notch filter is
the latest addition to the 622 se-

ries, boasting better circuitry and
specs. Dual four -band or mono eight -
band configurations are selectable by
a front -panel cascade switch. Each
band can be tuned over a 20:1 fre-
quency range, and tuning ranges of

the individual bands overlap broadly.
The filters feature a "constant -Q" de-
sign that provides + 16 dB boost and -
45 dB cut in each band, resulting in
full notch filtering capability with no
interaction between parameters when
one is adjusted. Bandwidth is continu-
ously variable from 0.29 to 5.0.

A vernier on the frequency control
of each band facilitates precise tuning

GLOBAL SUPPORT
FOR GLOBAL
COMMUNICATIONS

C -Band, Ku -Band and D.B.S.
High Power TWT
Amplifier Systems
For Video, Voice and Digital Communications
50-3000 Watt

Designed exclusively for
satellite earth station use, Mas
High Power TWT Amplifier Systems
meet the demand and discriminating
stringent requirements for
maximum signal purity and uncomprcmising reliability. All MCL amplifiers share
commonality in operation design and mechanical layouts to facilitate
interchangeability and to minimize maintenance and repair. MCL equipment is
depended upon worldwide to operate at optimum efficiency . . . even in the most
remote, unattended locations and uncer the most adverse conditions.

MCL ,offers a host of C -Bard, Ku -Band, and D.B.S. High Power TWT Amplifier
Systems featuring:

 Double Drawer Amplifiers (300 to 750 C, Ku and D.B.S. Band)
 Single Drawer Amplifiers (50-330W Ku; 75-700W C -Band)
 Single Cabinet Amplifies (2.5K -Ku; 3KW-C-Band)
 Special Tube/Helix Protection Measures
 Amplifier Performance Readout/Control
 High Voltage Component Protection
 Build -in "Remote" Capability

Turn to MCL for high quality, competitively priced satellite
communications equipment of truly unequalled
performance ...guaranteed.

Technical specifications and details
on the complete line of MCL

C -Band, Ku -Band, and D.B.S. High
Power TWT Amplifier Systems may

de obtained by writing or calling
MCL today. Simply request your

complimentary copy of Mat New,
comprehensive Brochure #6008.

MCL, INC.
501 S. Woodoreek Road
Bolingbrook, IL 60439
312-759-9500 TWX 910-683-1899

Manufacturers of TVVT and Klystron Amplifiers for Satellite Communications.
24 -Hour Sales and Technical Support for immediate Service Worldwide.
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*NEW *
*

AVCOM PSA-37D PORTABLE SPECTRUM ANALYZER

AVCOM INTRODUCES THE NEW PSA-37D PORTABLE SPECTRUM ANALYZER WITH DIGITAL
FREQUENCY READOUT. AVCOM'S NEW PSA-37D Portable Spectrum Analyzer has a 4 digit front
panel frequency readout and is controlled by a rotary frequency adjustment control. Frequency
ranges that the PSA-37D cover are 0 to 500 MHz, 500 to 1000 MHz. 950 to 1450 MHz, 1250 to 1750
MHz and 3.7 to 4.2 GHz. The PSA-37D Portable Spectrum Analyzer is lightweight, portable, battery
operated, ideal for field test situations. A built-in DC block with a  18 VDC powers LNAs and BDCs
with the flip of a switch. All other performance characteristics and features are the same as the
PSA-35A which has become an industry standard for satellite communications work. $2475

*COM

AVCOM INTRODUCES A FULLY AGILE SINGLE CHANNEL PER CARRIER DEMODULATOR,
THE SCPC-3000E, FOR VERSATILE AND ECONOMICAL RECEPTION OF SCPC SIGNALS. The
SCPC-3000E Demodulator features a high-performance synthesized 50-90 MHz tuning module for
maximum system versatility. Frequencies are tunable in 800 steps of 50 KHz each. Standard
expansions are 3:1 and 2:1, other expander formats are available. Deemphasis is switchable between
0, 25, 50, and 75 micro -seconds. Selectable low-pass 15, 7,5, and 5 KHz audio filters are standard.
AVCOM can customize the SCPC-3000E Agile SCPC Demodulator to suit specific receiver needs,
contact AVCOM with your requirements. $1378

AVCOM 500 SOUTHLAKE BOULEVARD, RICHMOND, VA 23236
Tel. (804) 794-2500 FAX (804) 794-8284 Telex 701-545
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CLEAN, QUIET AUDIO DAs,
GUAR ANTFEn THROUGH 1992!

>91dB S/ N, 0.006% typ. THD (MAS-ADJ module)

Easy to Install Via Wire -clamping
Terminal Blocks

Adjustable or Fixed Output Gain

Five-year Parts/Labor Warranty

CALL 800-231-5870

I Aogitek
(TEXAS COLLECT 713-782-4592)

3320 BERING DRIVE, HOUSTON, TEXAS 77057 USA, PH: 713-782.4592,TX: 650-276-5996
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of sharp notches. The 642B features
continuously tunable 18 dB/octave
high-pass filters and 12 dB/octave 349
"Automatic Sliding Besselworth" low-
pass filters. Noise and distortion fig-
ures are comparable to 18 -bit digital,
according to the company.
Reader Service #217

Townsend Equipment to
American Broadcast

Television automation equipment
available until now from Town
send Broadcast Systems has

been acquired by American Broadcast
Systems, a new company formed by
former Townsend automation divi-
sion employees. American will now
market the DC -80 and DC -800 series
automatic video cart and automation
systems. Features include computer
control of commercial and spot play-
back, program automation, single or
multi -channel formats, auto -record
and net delay. Systems are available
in any format in component or com-
posite configurations, plus custom
design.
Reader Service #218

Barco Monitor Boasts
High Stability

The new CM 22 professional color
monitor from Barco Industries is
a compact, nine -inch unit with

high -resolution dot mask in -line gun
CRT. Its Automatic Kinescope Bias-
ing (AKB) technology assures abso-
lute color temperature and black level
stability, according to the company.
The monitor features precise, stable
signal convergence and is suited to
both studio or location work. It oper-
ates off line current or 12 V batteries.

Convenient, preset front panel
controls set hue, brightness, chroma
and contrast. The monitor has two
composite video inputs and one RGBS
input. Its modular design allows
rapid troubleshooting and board
replacement.
Reader Service #219



EEV KLYSTRONS
SO MUCH MORE TO OFFER

The most comprehensive range of
External Cavity UHF TV Klystrons

Transmitter Frequency Typical Sync
output p 3wer range efficiency

WIDEBAND SERIES

K3773BCD 60-70 kW 470-360 MHz
K3673BCD 55-60 kW 470-360 MHz
K3573BCD 40-55 kW 470-360 MHz
K3672BCD 55-60 kW 470-310 MHz
K3572BCD 40-55 kW 470- 310 MHz

44% to 48%
44% to 48%
43% to 46%
44% to 48%
43% to 46%

K3271BCD 15-30 kVJ 470- 360 MHz
K3270BCD 5-15 kW 470- 360 MHz

SlANDARD SERIES

42% to 47%
42% to 4 7 %

Low Band
K3276HBCD 40-55 kW 470-396 M Az 38% to 43%
K3382BCD 40-55 kW 470-390 M Az 38% to 42°A,
K3217HBCD 30-45 kW 470-590 M Az 40% to 42%
K3230BCD 10-30 kW 470.596 M Az 40% to 42°/0
K376L 10-30 kW 470-310 MHz 34% to 40%
K370/VV series 5-10 kW 470-306 MHz 2 9 % to 3 5 %

Mid Band
K3277HBCD 40-55 kW 590-710 MHz 38% to 43 e/o
K3383BCD 40-55 kW 590-702 M iz 38% to 42%
K3218HBCD 30-45 kW 590-702 M Az 40% to 42%
K3231BCD 10-30 kW 590-704 M -Iz 40% to 42%
K377L 10-30 kW 590-720 M Az 3 8 % t o 4 5 %
K371 /W series 5-10 kW 606-742 M iz 32% t 0 35°/0

High Band
K3278HBCD 40-55 kW 702-360 M iz 38% to 43%
K3384BCD 40-55 kW 702-360 M iz 38% to 42%
K3219HBCD 30-45 kW 702-360 M Az 40% to 42%
K372/VV series 5-10 kW 740-360 M Az 3 2 % to 3 5 %

AVAILABLE TODAY EEV Klystrons
USA: EEV Inc, 4 Westchester Plaza, Elmsford, NY 10523 Telephone: (914) 532 6050 Telex: 68'13096 Fax: (914) 682 8922

CANADA: EEV Canada Ltd, 67 Westmore Drive, Rexdale, Ontario M9V 3Y6 Telephone: (416)7459494 Telex: 06 989363 Fax: (416) 7450618
UK: EEV, Waterhouse Lane, Chelmsford, Essex CM1 2CU, England Teletkone: (0245) 493493 Telex: 99103 Fax: 10245) 492492
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Telcom Launches Time
Code Generator

Telcom Research's T5010 time
code generator/reader provides
four -field NTSC and eight -field

EQUIPMENT

PAL color framing sequences, jam
sync and continuous jam operation,
high -resolution character generator

Towers

At Stainless, Inc., before we begin designing a
tower, we take into consideration equipment
loading specifications, unique terrain conditions
and any other requirements that would dictate
special design criteria. Only after we've
thoroughly analyzed your specifications do we
begin engineering and constructing a top quality
Stainless tower.

As a result of our high standards, we've been
commissioned to design and build more than
6,500 towers of all heights and sizes worldwide.
We've conquered all types of building challenges.
And we've been doing it for 40 years.

gta in less, inc.
North Wales, PA  USA 19454
Phone: (215) 699-4871 Telex: 510-661-8097

STAINLESS
CONSTRUCTION COMPANY

and keyboard entry and parallel
input/output of time or user bits. The
T5010 also reads standard
SMPTE/EBU time code and keys in-
formation into video for on -screen
readout. The LED display is .8" high
and brightness is adjustable.
Reader Service #220

ATI Micro -Meters and
Matchers

Audio Technologies Incorporated
(ATI) has developed four micro-
meters which visually monitor

multiple audio lines simultaneously.
The VU200/400/600/800 display one,
two, three or four stereo signal pairs
(eight channels) on two-color vacuum
fluorescent bar -graph indicators with
peak storage. Balanced adjustable
gain inputs prevent line loading and
distortion. The meters are 3 1/2 -in.
rack mountable. ATI also offers five
small retrofit and upgrade connector-

mounted amplifiers. ATI micro -

matchers are fully shielded, derive
operating power from equipment in
which they are installed and can be
configured for use with bipolar or uni-
polar supplies. Suggested retail price
for ATI micro -meters run from $339 to
$639. Micro -matchers are $75 and
$95.
Reader Service #221

Norpak Shows Data
Hardware

The center of attention at the
Norpak booth was the TDS3
teletext delivery system. This

system provides packet -structured
data delivery and takes a modular
form, allowing easy expandability. It
is a fully integrated NABTS data de-
livery system for consumer teletext,
financial information, educational
courseware, time -sensitive business
data and computer software.
Reader Service #222
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THE FURTHER WE GO,
THE FURTHER YOU GO.

At Thomson-CSF we've been pioneers
in developing the use of high -power
tetrodes in transmitters for more than
70 years.

Over the years we've stayed ahead with
such developments as Pyrobloc® grids and
the Hypervapotron® cooling system.

We offer: A complete line of tubes for
radio broadcasting applications from FM to
the most powerful SW
and LW transmitters -
the quality of our 500-
600 kW tubes has been
amply demonstrated in
15 years of service in
over forty transmitters
worldwide.

A complete line of power grid tubes
and their associated cavities for UHF/VHF
TV transmitters. Thanks to their efficiency,
reliability and tight tolerances, systems
makers can offer their customers sub-
stantially more cost-effective products.

High power
radio broad-
casting
tetrodes up to
1.2 MW.

UHF and
VHF
tetrodes
up to
50 kW.
FM
tetrodes
up to
100 kW.

Mktched
cevilies for
best results.

Ku -band TWTs for Satellite News
Gathering earth-statians up to 1 kW.

High efficiency space
TWTs (including
50 Wand 100 W Ku -
band for next genera-
tion DBS Satellites).

A complete line of klystrons and TWTs
for ground stations and space TWTs for
direct broadcasting satellites (DBS) designed
to last for at least a decade.

And we also produce high -resolution
image pick-up tubes and devices (CCDs),
and high -luminosity CRTs for top range
professional applications.

In radio and television, telecommunica-
tions, military and civil aviation, as well as
in a wide range of scientific and medical
applications,Thomson-CSF know-how gets
your systems moving. Fast.
The world's most powerful tubes for radio
and TV broadcasting.

THOMSON-CSF
ELECTRON TUBES

THOMSON HECTIONTIME AND DEVICES CORPORATION
550 Mount Pleasant Avenue
P.O. Bu 8500
DOVER. Now Jassy 07801.
Tot : (1-201) 328-1400. TWX : 7109877901.
Fax (1-201) 328-1747.

Brasil: SAD -PAULO CNN& MONTRF Deutschlemi. MUNCHEN Email@ : MADRID fluty: BOULOGNE B1LLANCOURT
Tel 155-111 542 47 22 Tel. 11-5141 288 41 49 101 14989) 7819-0 Tel: 134414051515 Tel.: 1334149 09 28 28
Tx 61124226 TCSF BR Tx 5560248 IESAFI MR Tx: 522916 CSF Tx 46033 TCCE E To THOMTUB 2110772 F

Win: ROMA Jaw TOKYO 8,1411111: TYRES!) Usital-Kintrka USA: DOVER NJ.
Tel 146441742V It

: BASINGSTOKE
Tel 144-2561 84 33 23Td 139-61 639 02 48 Tel.. 18E31 264 63 46 Td.: 0-20113284400

Tx 620683 MONTE I Tx 7324241 THCSF J Tx 858121 TELL UK G Twx: 7109811901
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New S -VHS Character
Generator from Knox

Knox Video has announced a
component video version of the
K40 Microfont Character Gen-

erator. Called the K40S, the unit fea-
tures full -bandwidth signal process-
ing for Y/C input/output. It is
switchable between composite or Y/C
operation and uses industry standard
y/C DIN connectors for S -VHS
compatibility. A separate composite

EQUIPMENT

output is provided for a local monitor
in Y/C mode. Suggested list price is
$2795.
Reader Service #223

Microtek Controls
Antennas

The MAC -1 has been designed as
a time programmable satellite
antenna controller. The show

exhibit featured receiver control,
remote access and networking capa-
bilities.
Reader Service #224

Kinemetrics Has Right
Time for OEM

Kinemetrics/TrueTime has
launched the OM -PCB Omega
Timing Receiver for OEM tim-

ing applications. The unit is a single
plug-in circuit board time -of -year re-
ceiver accurate to 0.001 seconds.
Microprocessor -controlled, the OM -
PCB can be configured for applica-
tions requiring UTC-traceable time
(C000rdinated Universal Time) or
time synchronization between widely
separated sites. Designed for com-
puter synchronization or installation
in remote data acquisition sites, the
OM -PCB can be directly integrated
into equipment and is not dependent
on area or atmospheric condition. It
measures less than 81 square inches.
Reader Service #225

Your Problem Solvers

 Mike
 Line
 Phono
 Mixing
 Matching
 Metering
 Monitoring
 Processing
 Distribution
 Rack Mounting AUDIO TECHNOLOGIES, INC.

328 W. Maple Ave Horsham, PA 19044  (215) 443-0330  FAX (215) 443-0394
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Ready to Score
Anqther Scoop!

Satellite Scoop System

Mt -3

Toshiba's Mt -3 Sate.li:e Scoop System makes live, coverage of
fast -breaking news events routine.

This complete Ku band system fits in 10 compact, lightweight
ti .40 flight cases that meet IATA carry -on baggage regulations.

Once on site, an array of proven Toshiba design advances
facilitate set-up A 1.8M parabolic antenna with a simplified

360'azimuth rotary mechanism n addition to an easy
polarization.6-segment FRP antenna reflector make

set-up short and sweet.
The synthesized miter minimizes MCPC/SCPC

carrier phase noise and
provides all-purpose
control flexibility. And
advanced microprocessor
controls assure complete
access with all existing
nternational communi-

cation satellites.
Toshiba's Mt -3 Satellite

Scoop System effectively
takes the work and
-.vorry out of live news
:overage.

TOSHIBA
TOSHIBA CORPORATION

The Mt -3 was developed
jointly by Toshiba and
CBS Engineering and
Development.

ELECTRONIC SYSTEMS DEPARTMENT
I - SHIBAURA 1-C.HOME. MINATO-KU. T YC 105. JAPAN

rEL E x J22587 TOSHIBA UABLF TOSHIBA TO": Y 0 Pi--IONF 72,15- F3

TOSHIBA AMERICA. Inc.
ARMONK OFFICE I 11 BUSINESS PARK DR., A k,rvILJNI... N.
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BUSINESS BRIEFS

ews from the re-
cent ITS (Interna-
tional Teleproduc-
tion Society) show
in Los Angeles
marked it as a suc-
cessful first -go -
round forum for
the production and

post -production industries. Actually a
three -functioned seminar/product ex-
hibit/award show, the convention was
capped by the Monitor Award cere-
mony on June 27. Awards were pre-
sented to over 70 technical and cre-
ative professionals in various
categories, with about 20 percent go-
ing to non-U.S. facilities. Ray Dolby
(also the recipient of a BME Excel-
lence in Engineering Award) culled
the prestigious Pioneer Award for his
contributions to video and audio pro-
duction. A Special Achievement in
Engineering Award went to New
England Digital for its implemen-
tation of SMPTE time code in the
Synclavier.

Manufacturer support of the Soci-
ety is high in general according to
show attendees, with The Chyron
Group even offering to pay a year's
dues in the ITS for anyone who buys a
Chyron, DSC, or CMX product by the
end of this year.

Agfa-Gevaert and Compugraphic
Corp. have entered into a merger
agreement whereby Compugraphic
becomes a wholly -owned subsidiary
of Agfa. According to Dr. Johan
Bisschops, a member of the board of
directors and executive committee of
Agfa parent companies Bayer AG and
Bayer USA, and, now, new chairman
of both Agfa-Gavaert and Compu-
graphic, the merger will provide
benefits to both companies through
closer joint efforts in the graphics arts
market...Matrix Corp., a U.S. manu-
facturer of systems for medical di-
agnostic, computer graphic, and in -

120 BME September 1988

dustrial measurement imaging also
recently announced that it has be-
come a subsidiary of Agfa...All of this
activity fuels the rumors on Wall St.
that Agfa-Gavaert may be planning
to make a bid (along with several
other companies, Fuji Photo Film in-
cluded) for an ailing Polaroid Corp.

Videotek, Inc., has named Mark Ev-
erett its new manager of corporate

communications; Bill Smith is the
companies new northeast regional
sales manager...Cook Laboratories,
the nation's oldest established audio
recording company, has appointed
Mason Jenkins as its director of
sales...Joseph Larsen has been tapped
to head up Rational Broadcast's
sales division...And Willian Dorman
is Neutrik USA's new product
manager. 

Burbank, CA -based production house AME, Inc., recently became the first
facility on the West Coast to receive delivery of the new Sony DVR -10 D-2
digital videotape recorder. The five machines on the order will serve duty
primarily on film -to -tape mastering and high -quality playback projects
for the company's many motion picture and independent production
clients.

Above (left to right), AME chairman and CEO Andrew McIntyre, Sony
Communications Products Co. president Richard K. Wheeler, and AME
president and COO Larry G. Kingen show off some of the new units.

Other production facilities that have received D-2 recorders include
JSL, New York (a wholly owned subsidiary of AME); Post Effects, Chi-
cago; and Crawford Productions, Atlanta.
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212-685-5320
Telex 64-4001
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Woodland Hills. CA 91364
(818) 888-5288
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David M. Adrian
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Telex. 21289
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(03) 405 5118
Telex. 2427388
Fax: (03) 401-5864
K. Yamamoto
Y. Yozaki

CHIEF ENGINEER for lengendary state of the art
AM/FM combo. WTIC AM/FM Hartford wants
hands on Chief comfortable with directional 50k
and contemporary FM. Good people person, high
energy level, good communications abilities es-
sential. If your qualified and excited we'd love to
hear from you. Very competitive pay and benefits
package.
Resume to: Tom Barsanti

Sr. VP/Operations
WTIC AM & FM
One Financial Plaza
Hartford, CT 06103

CLASSIFIED
CHIEF ENGINEER

NYC Post -Prod Co. seeks "hands on" Mgr of
Eng and Mtce Ops. Join dynamic fac lily w/ hi -
end brdcst & computer graphics equip. Great
opp for exp professional.
Send resume wisal req or call Mr. Stuart, TTV Inc. 165 W.
46th St., NYC 10036 (212) 302-0754

RCA TFU 28DAS-Peanut pattern antenna tuned
to Channel 23. Excellent condition. Out of service
due to channel change. Will produce 5000KW with
110KW Transmitter. Call Chief Engineer at (304)
757-0011.

RCA TTU 110C UHF TRANSMITTER-tuned to
Channel 23 in excellent condition. Out of service
April 1988, due to channel change. Complete with
efficiency options. 5 years old. Call Chief Engineer
at (304) 757-0011.

Hall Electronics
Broadcast Equipment & Components
' We buy & sell used radio broadcast equipment
' We offer warranted economically priced refurbished

equipment
 SEND FOR FREE FLYER!
PO. BOX 7732
Charlottesville, Va. 22906
(804) 97:3-8697



CURRENTS
A GUEST EDITORIAL

Help Wanted: Attitude.
Interaction. Experience.

By Margaret Bryant

recently hired an entirely new engineer-
ing staff for a 50 kW AM radio station.
Many people applied, and their educa-
tion and degree of experience varied
widely. What surprised me the most,
however, was how few applicants were
actually qualified to do the jobs.

When I hire, I look for many qualities,
but the most important is experience. It's

more and more difficult to find.
Small market experience-where one quickly

learns to "make something from nothing"and be-
come resourceful and creative, under orders all
the while to spend no money-is by far the best.
Contract engineers-who see just about every
problem that's conceivable and are called in, often
under pressure and with no budget, only when
something actually is broken-also have terrific
experience.

Unfortunately, changes at the FCC have ren-
dered the full-time small market engineer almost
an extinct species, while the contract engineer is
an enterpreneurial spirit who is usually looking
for opportunities different than those my station
can provide.

I found, in fact, it was difficult to find experi-
ence of any type from many of the applicants.
Time was, young people were captured by the
"magic" of broadcasting and would grow up
dreaming of working on a licensed transmitter,
worrying all the while that their bootleg trans-
mitter would be "busted." To-
day, people seem to be cap-
tured by the challenge of
getting into a restricted com-
puter. As a result, I found
many applicants had com-
puter or digital circuit ex-
perience, but few had audio
experience and fewer still RF
experience.

Today holding a license is
no real guide because it dem-
onstrates little about elec-
tronic expertise. Many good
people got into electronics af-
ter the FCC did away with
the First Class license, while

many people with a license never retained more
knowledge than necessary to run a console.

Certification, however, is something worth not-
ing. Certification exams, such as that given by
the Society for Broadcast Engineers, are based on
real world experience, not electronics by rote.
More than anything, I feel certification demon-
strates an applicant is motivated.

College degrees are important to show non-
electronic skills. I find most people who apply for
a technician job are those who have broadcasting
in their blood; most don't have a college degree
but many have college experience or are attend-
ing night school.

How applicants interact with other people is
also important. An applicant will have to work
with other departments in the station and also
with other members of the engineering staff. How
the members of the engineering staff interact re-
lates directly to how much work gets done, the
quality of that work, and how much staff mem-
bers enjoy working there.

These unmeasurable qualities in an applicant
are very important. In the end, the evaluation of
non -engineering skills is a combination of direct
observation and gut feeling. I try to evaluate an
applicant's non -engineering skills in an inter-
view, and it's not an easy task. Calling an appli-
cant's references usually confirms my impres-
sions from the interview, but many times it is
what the reference is not saying as opposed to

what they do which tells me
the most.

Happily, my recent search
yielded three highly moti-
vated people with comple-
mentary experience. Each is
making individual contribu-
tions to the growth of the sta-
tion, and I am proud to have
them on the engineering
staff. 

Margaret Bryant is engineer-
ing manager at WMAQ, Chi-
cago, IL. She supervised the
station's recent format change
to all -news.
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NEW WAYS TO EXPRESS YOUR IDEAS

The MICROTIME RP -1
3D Digital Video Effects
For Under $50,000

Add a new twist to your effects with
programmable curved pictures. Or, use
internal re-entry, quarter size montage,
mosaics, posterize, solarize and false
colors - all standard in RP -1.

And, of course, rotation, perspective,
variable axes, freeze, borders, crops
and much more are standard too.

 Internal re-entry effects
 Picture Twist for curved effects
 4 or 5 tile montage
 Mosaics, posterize, solarize and false colcrs
 Composite and component inputs and outputs
 2x1 composite and component switching
 Built-in linear keyer for mix effects
 Matte channel option for flying keys

Call Microtime today to find out how RP -1 can
do all this and much more.

 MICROTIME
A Subsidiary of ANDERSEN GROUP

Low Cast Financing
Now Available

Microtime, Inc., 1280 Blue Hills Avenue, Bloomfield, CT 06002 USA
Tel. (203) 242-4242  1-800-243-1570  Telex 4938290 MCRO UI  Telefax (203) 242-9876
Europe: MAL LTD. Dancon House, North Circular Road, Stonebridge Park, London NWIO 7SS U.K
Tel. 01-965-9575  Telefax 01-961-9329  Telex 92 30 56 cceuk g
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