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We Re-invented the Wheel
AND IT'S SQUARE!

Naturally, with all of Wheatstone's exper-
ience at building and interfacing consoles, it
was inevitable that we would take on the
design and manufacture of suitable furniture
for our audio installations. First we listened
to engineers and their requests, then we went
to work. The result is a significant improve-
ment over previous designs.

Consider the advantages of double-sided
equipment eabinets with fully interchangeable
door panels, with each side able to accom-
modate 19 inches of rackmount equipment.
Consider the convenience of hinged twin drop-
down punchblock panels for easy installation

and maintenance. Consider the advantage of

hard chrome plated steel mounting rails that
eliminate the stripping problems associated
with lesser aluminum designs. Simply con-
sider the strength we've achieved with full
inch and a half thick side panels and hybrid
inch and a half thick countertops.

We have re-invented cabinet technology.
We've wedded the latest precision NC metal
componentry to hybrid plywood/high density,
high resin pressure-laminated substrates.
Our construction and bonding techniques have
been optimized to eliminate stress related
laminate problems. We've handled wire man-
agement: there are generous pathways
between each enclosure, as well as an integral
channel punchblock housing under the console
counter to keep everything neat, concealed
and away from unauthorized hands. And,
since cabinet faces can accept either
equipment or door panels, systems can easily
be configured to fit virtually any room. Doors
can even be placed on cabinets intended for
future electronics installation.

This cabinetry is very clever, unbelievably
strong, and (of course) square--precisely. It
has that Wheatstone major market look. So
contact Wheatstone for furniture, consoles, or
prewires.
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GO WITH THE WINNERS. DYNAMAX CTR30 SERIES

YAt 700WLW, we use the new

DYNAMAX CTR30 Series

3-deck recorders in the News
Booth of the Nation’s Station.

In just a year, these machines

have almost overcome my
fifteen year prejudice
against all 3-decks.”

Jim Wagner

Vice President
Technical & Engineering Operations
Jacor Communications
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BROADCAST PRODUCTS BY FIDELIPAC®

I'E

Fidelipac Corporation
0 P.O. Box 808

0 Moorestown, NJ 08057
OUSA.

0 609-235-3900

O TELEX: 710-897-0254

0 FAX: 609-235-7779
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THE TV SERIES YOU'LL BE WA

Ta .

There's more digital from The DVR-18 can record con- in options: one for serial digital
the master. tinuously for three hours. And signal transmission, one for

Sony now brings you two  its unique “fast formatting” time compression with built-in
new D-2 recorders, the full- approach to pre-striping cuts digital pitch-corrected audio.
featured DVR-18 and a new the preparation time for insert Plus all the advantages of
portable unit, to stand along-  editing by two-thirds. digital recording. Such as 20 or

side the familiar DVR-10. The DVR-18 has two plug- more generations of transparent
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HING FOR YEARS TO COME.

digital dubbing. Four channels
of PCM digital audio. And write-
after-read editing.

Sony’s new portable DVR-2
can record up to 94 minutes,

with full error correction and
concealment in playback.
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Each of these recorders is
taking its place in a growing
Sony D-2 family, destined to be

SONY.

BROADCAST PRODUCTS
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the workhorse for “on-air” edit-
ing and field production work.

To find out more, contact your
Sony Broadcast Sales Engineer.
Or call (800) 635-SONY.

Sony Communications Products Company, 1600 Queen Anne Road.
Teaneck, NJ 07666. © 1989 Sony Corporation of America. Sony is a
registered trademark of Sony.
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The DPS-270 Time Base Corrector. . .
The Last Word in Time Base Correction,

#, IGIiAL

DPS—270 TWAE BASE CORRECTOR

-

Well Actuaily, Here’s the Last Word. . . $2,995,

THE DPS-270 Time Base Corrector. True S-VHS Y/C component

processing — at a more than atfordable price. The DPS-270
offers S-VHS Y/C and NTSC composite inputs and outputs, as
well as a 5.5 MHz bandwidth. This makes the DPS-270
compatible with any %" VTR that accepts external sync and
subcarrier. And the unit also provides Y/C to NTSC encoding
and NTSC to Y/C decoding

A Quasi-infinite window shuttling circuit gives ybu a stable
picture during tape shuttle and horizontal and vertical Y/C
delay controls compensate for the Y/C ofiset inherent in
some S-VHS recorders.

The DPS-270 also offers many available and affordable
interface options. Like automatic tield correction,
chrominance noise reduction and remote control

So for those of you as concerned about value as you are
about quality, remember . . one last word . $2,.995 As
always backed by Midwest.

For more technical and sales information contact your nearest
Midwest office.

ra :‘l‘;"_l
PROCESSING SYSTEMS INC.

From Midwest Communications —
Exclusive US. Distributor,

MIDWEST

Communications Corp.
One Sperti Drive
Edgewood. KY 41047
606-334-8990



AUGUST 1989
VOL. 25, NO. 8

THE SOURCE

FOR TECHNICAL AND ENGINEERING MANAGEMENT

CINC=R 1R

Buyer's Guide
or The Indus

On the cover:
Cover illustration by Don
Krogman
26 The Replacement Cycle
Engineers used to replace equipment when it
wore out. Today accountants make the decisions.

1 SUBFRAME (32 BITS) —————

_-‘W_ 33 The Source 1989
|

e

20

BME'’s annual directory of produets and

- manufacturers for the broadcast tndustry.

T W
NG g g g AUDIO DATA g viujc|P
P B i 91 Radio Engineering
DIGITAL AUDIO
veie SAMPLE DATA
i AUDIO SAMPLE VALIDITY H
i USER BIT DATA 91 Radio News
{ER DATA ALIDIO CHANNEL STATUS FM Multipath Study Generates

SUBFRAME PARITY:

Cooperation..NAB Antenna
Project Moves Forward

92 Digital Interconnection

92 Digital Interconnection: Trouble in
Paradise?
Yesterday’s anticipation of a
digitally interconnected audio
world faces disillusionment at
today’s standards jumble.

33 The Source

26 The Replacement Cycle

BME August 1989 7



FX 50 Exciter

Audio Performance That Rivals CD’s

FX50 EXCITER
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BROADCAST ELECTROMICS

Broadcast Electronics introduces
the ultimate FM Exciter - the new FX 50 -
with performance even superior to

the world standard FX 30.

P
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CD Sound CD Dynamic Range
The new FX 50 Exciter has the lowest With a signal to noise ratio (S/N) of 93 dB *
distortion of any exciter available with THD the FX 50 can handle all of the nuances
and IMD of 0.003%.* and power of compact discs.
Move Up To CD Standards Set It And Forget It — 50 Watts
Every new ‘B" Series FM Transmitter Sophisticated automatic control
incorporates the FX 50 for true CD transparency.  systems assure stable reliable
And, the FX 50 is the ideal retrofit for 50 watt MOSFET power output even
your present exciter. under mismatch conditions.
*Typical

For information onthe FX 50 Exciter and on Broadcast Electronics’
new "B’ Series FM Transmitters which incorporate the new FX 50 Exciter.

call Bill Harland or Russ Erickson at 21 7_224_9600

®
E BROADCAST
ELECTRONICS INC.

4100 N. 24th ST, PO. BOX 3606, QUINCY, IL 62305, (217) 224-9600, TELEX: 250142, FAX: (217) 224-9607
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Downplays HDTV

Viewpoint
Speedy Agreement on a Single HDTV Standard
Will Benefit All Parties.

Update

SCES Downplays HDTV...Dr. Glenn Deparis
NYIT; Settlement in the Works?...Terrestrial TV
Burden of Proof Is on Stations..NABET and ABC/
Cap Cities Fail to Agree on Contraci

Tech Watch

Superconductors Face New Challenges

Compute

Find Coaxial Transmission Line
Attenuation on Your PC

Spectrum: The Regulatory
Environment

Changing FCC May Reconsider City-of-License
Policy

New Equipment

Tektronix Portable DSO Offers Serial
Interface...Omnitronix Premiers Solid-State AM
Transmitters.. Nalpak Presents Folding Lens
Cap...Nady Premiers Narrator Headset for Video
Cameras

Business Briefs

Midwest Communications Corp. has signed an
agreement to market Toshiba’s solid-state VHF
transmitters. ]

Advertisers Index

Currents: A Guest
Editorial

Will Video Meet the
PC Challenge?
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More and more
peopie are lining up
for the Panasonic
SVHS Pro Series.

One look is all it takes. And you'll see why more and more
people are lining up for the Panasonic® SVHS Pro Series.
Because anyone in the market for a high-quality professional
video production system, simply can’t afford not to look at
what the Pro Series can do for them.

Take Cost-Performance. The Panasonic SVHS Pro Series
delivers both. By combining the efficiency and systems
flexibility of half-inch technology with the exceptional
performance of Y/C component signal processing.

The result. A comprehensive video production system
that provides two hours of operation on a single cassette.
With over 400 lines of horizontal resolution. And signal
integrity through five generations.

By now it should be obvious. The closer you look and
the more you compare the Pro Series to historical video
formats, the sooner you'll line up for the Pro Series.

As a Panasonic SVHS Pro Series user, you'll have direct
access to Panasonic’s nationwide network of engineering,
service and technical support specialists. And with over
300 professionally trained dealers, many of whom are
self servicing, you'll always get the most out of your
Pro Series equipment.

Finally, a professional video format more and more
people are lining up for. The Panasonic SVHS Pro Series.

For more information and your local dealer,
call your nearest regional office.
Eastern Zone: (201) 348-7620 « Central Zone: (312) 981-4826
Southern Zone:
Dallas Region: (817) 685-1122 + Atlanta Region: (404) 925-6837
Western Zone:
Seattle Region: (206) 285-8883 + Los Angeles Region: (714) 373-7275




| Panasonic
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To assure excellent cuality, support, service and
professionalism, the Panasonic Pro Series is available
through authorized dealers.

Panasonic |

Professional/Industrial Video

Circle 104 on Reader Service Card.



VIEWPOIN

sPeedy agreement he best piece of advice we’ve heard lately on the HDTV front is, “‘Don’t
on a single HDTV :101(.1 your breath.”” Continuing delayf in r.eadymg the cqmpetmg HDTV system§ for
- - esting have set back the onset of transmission system testing from January to April. Even
Standard will beneflt worse, only eight system proponents say they’ll have hardware ready for testing before
all pal'ties. the end of 1990, according to published reports. With six weeks allocated for testing each
system, the full round of tests won’t be completed before August 1991—assuming
’— 3 | everything goes smoothly.

' The industry’s sluggishness on HDTV testing comes at a time when potential
challengers are offering to take control out of our hands entirely. The aptly titled
*“‘Strawman II’* proposal, authored by Roy Beasley of the Defense Management Board,
suggests that all over-the-air transmission of HDTV be tabled for five years, during
which time the Defense Department would completely direct HDTV development. NAB
has been quick to condemn the proposal, which even the author admits is unlikely to gain
acceptance. (See this month’s **Update”’ pages for more details on Strawman I1.)

Fortunately, not all news on the HDTV front is negative. As we went to press, the FCC
announced that it had extended the charter of its “‘blue-ribbon’’ advisory committee on
advanced television systems for a second two-year term. The work of the ATS
committee, far from being over, is just beginning to get underway in several key areas.
One of the biggest hurdles it currently faces concerns the determination of testing
parameters, which must be thorough and accurate and at the same time fair to all the
proposed systems. We urge the ATS planning subcommittee to do its best to reach a
consensus on a choice of appropriate video software for the tests—software that we hope
will be challenging enough to unmask potential flaws long before they become encoded
into a standard, but will not create unnecessarily unrealistic hurdles. We also urge the
subcommittee to test the competing HDTV systems with at least two channels of digital
audio. Stereo audio is now an accepted part of television broadcasting, and any
“‘advanced’’ television system that shortchanges audio will shortchange the industry.

We repeat our conviction, stated here a few months back, that a speedy agreement on a
single HDTYV standard will benefit al parties. Even with the best scenario, HDTV testing
will take many months. We hope the industry can put aside any factional or political
differences and move forward without unnecessary delays. H

J:/ ool

Eva J. Blinder
Editor
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Panasonic: Pro Series Monitors.

Designed for production quality - R
With an eye on your budget. SVHS

Panasonic presents two very versatile, high-grade connectors, Blue signal-only switch, pulse-cross circuit,
color monitors--the BT-D1910Y and the BT-M1310Y. Built preset picture off/on, comb/trap filter selectable and nor-
for performance, these BT-Series monitors offer you the mal/underscan switch, just to name a few.
quality and reliability you've come to expect from Pana- So when you are looking for professional quality, but
sonic. Not to mention a wide array of features at an af- still need to keep an eye on your budget, look into the
fordable price. Panasonic BT-Series high-grade monitors.

Our BT-Series provides you with the controls and
connections necessary for studio app]i(;aﬁons--wh"e For more information a'r)nd your locaf dealer, call your nearest regional office.
serving a host of industrial, educational and professional Bl Zons: (Bp1y a4gerogy Eontrallone: (312) 981-4826
video needs. Dalias Region: (§17) ees\-/vzz Aganta Region: (404) 925-6837

i ili i- estern Zone:
torzoéﬁrgfégn#ge?:ﬁ;g;r::%?n?)rz]a% t\)/|(|e|:)s/avvtl|ltl:1y’t[?gt:ervcom Seattle Region: (206) 285-8883 Los Angeles Region: (714) 373-7275
S-VHS format--in addition to conventional signals. And
video reproduction on the BT-Series is superb. As a
matter of fact, the BT-M1310Y boasts a horizontal reso-
lution of more than 560 lines, while the BT-D1910Y offers

|
you greater than 550 lines. Panasonlc

What's more, each monitor provides you with a full set N . )
of front panel controls. Like Line A/B split, S-Video input Professional/Industrial Video

Circle 105 on Reader Service Card.




5800 Lux — Daylight in a new
dimension. Sachtler Reporter 270D.

AARAAL ) L

The new dimension in lighting.
Reporter 125D, 270D, 100H, 250H,
300H, 650H; Production 575D, 1200D.

Sachtler's new product line brings
innovation in lighting. Built with world-
wide known Sachtler quality.

The Sachtler Reporter 270D is lighter
and handier due to a synthetic
housing material and a compact
design.

The reflector, with its new geometry
and its varying surfaces, surrounds the
270-watt HMI bulb much closer. For
the first time a light output of 5800 lux

at spot setting (16.4 feet/5 m) is avail-
able.

With a focusing range of 1:6 and
excellent light distribution, the 270D is
unsurpassed by any “Open Face” fix-
ture. Precisely guided by three rails,
the socket carriage will focus rezliably
even after years of use.

Hand-held or on a stand, AC or bat-
tery powered, the new Sachtler
Reporter 270D provides flicker-free
daylight quality in news gathering and
studio environments.

Sachtler Reporter 270D. The new
dimension in lighting.

Circle 106 on Reader Service Card.

sachtler

corporation of america

55, North Main Street ®
Freeport, N.Y. 11520

Phone (516) 8 67-49 00

Telex 140107 sac frpt

Fax (516) 623-68 44

California office:

3316 West Victory Blvd.
Burbank, CA 91505
Phone (818) 845-44 46
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UPDATE

SCES Downplays HDTV...Dr. Glenn Departs NYIT,
Settlement in the Works?...Terrestrial TV:
Burden Of Proof Is On Stations..NABET and
ABC/Cap Cities Fail to Agree on Contract:

No Strike Action Planned

SCES Downplays HDTV

hile consumer electronics pundits at the
giant Summer Consumer Electronics
Show (SCES) held in Chicago in June
clamored loudly for HDTV, manufactur-
ers griped that “consumer confusion”
was clouding the picture for their favor-
ite new “push” items like LCD projection TV.

“Unless the consumer electronics industry gets a hot
new product like HDTV, industry attempts to upgrade

consumers to
multifeatured,
higher-perfor-
mance and more
profitable high-
end models sim-
ply won’t work,”
said Robert An-
gus, correspon-
dent for Interna-

tional Thomson
consumer elec-
tronics publica-
tions. “What we
don’t need are
compromises that will result in something short of true
HDTV, nor delays which will put the whole thing off until
our children are fully grown.”

In response, most manufacturers soft-pedalled the for-
mat. This year, HDTV displays were mounted by just
three companies: Hitachi, Panasonic and a joint theater-
size exhibition with Surround Sound put on by Barco,
Fosgate and Stewart Filmscreen. In contrast, Sony
showed a 42-inch Improved Definition TV (IDTV) with a
suggested retail price of $40,000. “It’s a top-of-the-line
model and it’s not for everyone,” Sony said. LCD projec-
tion TV systems were offered by Sharp (a 100-inch
projection model with a suggested retail price of $5000)
and JVC, whose model featured extremely detailed pic-
ture quality due to an “Innovision”-style lens.

Other show category highlights included 8 mm and
sophisticated free-standing video editing systems. Sony
demonstrated Hi8 high-band 8 mm video systems com-
plete with insert and assemble editing capability, while

JVC’s HR-S100000 S-VHS Hi-Fi editing
recorder, launched at SCES, provides jog/
shuttle controls, pre-roll editing and pro-

grammable automatic assemble editing.

Toshiba launched equipment enabling home users to
achieve sophisticated DVE-style digitized edits and ef-
fects on S-VHS. Both Panasonic and Miami, FL-based
Instant Replay showed universal standard VHS-format
VCRs, a configuration which professional broadcasters
have seen for some years. Though not an exhibitor, tape
company TDK announced it will begin U.S. shipments of
Hi8 8 mm videocassettes and video floppy disks “in the
near future.” TDK’s Hi8 tapes will come in both metal
particle and metal evaporated configurations. Video flop-
py disks are used with electronic still video cameras.
The Compact Disc Interactive (CD-I) format took one
small step forward following a joint announcement sup-
porting the format from Matsushita, Sony and Philips.
On the political front, the CES sponsored three panel
discussions devoted to HDTV. Speaking at a session
called “What Is Congress Doing?” Representa-
tives Tom Campbell (R-Ca), Mike Oxley (R-
OH) and Matthew Rinalde (R-NJ) all
agreed t) disagree with the American
Electronic Association’s $1.35 billion pro-
posal to support a government-backed R &
D consortium. “Our country was made
great by free enterprise,” said Oxley. ‘\
“Sometimes I think we’re 100 defensive \

The 40-inch, rear-pro;ection LCD TV
costs $5000, excluding screen.

BME August 1989 15



Hello world.
We can put you on a pedestal.

Sachtler has uniquely combined a
pneumatic center column with a
double-wheeled, steerable combi-
dolly that utilizes modular
construction and lightweight
materials. The dial-in steps of drag
and built-in counterbalancing let
you pan and tilt smoothly and
precisely, fast or slow, in any
direction. It's as close as you can
get to taking your studio with you
on location. Anywhere. Anytime.

== Sachtler is so confident of the

oo reheoy e performance of the Combi-Ped system
that it has extended its normal usage
warranty from 1to 3 years and
guarantees its leak-proof fluid modules
for 5 years. It's the best warranty in the
business and comes only with the best
camera support systems in the world.

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, NY 11520
Phone: (516) 867-4900

West coast:

3316 West Victory Bivd.
Burbank, CA 91595
Phone: (818) 845-4446
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because we’re so tied up with this trade deficit with the
Japanese that we tend to overlook our strengths.”

Other update panels were represented by Bill Has-
singer, assistant chief of the FCC’s Mass Media Bureau,
and Richard Wiley, chairman of the FCC’s advisory
committee on advanced television (ATS). Hassinger said
the Commission is tentatively planning to release a third
notice of inquiry on advanced television systems this fall,
subject to a timely installation of incoming commission-
ers. Wiley reported his committee is hampered because
systems for test are not becoming available quickly. The
David Sarnoff Research Center is the only advanced
television system proponent which has set an availability
date for tests (April 2, 1990 for the first stage of its
Advanced Compatible Television system (ACTV-I)). B

Dr. Glenn
Departs NYIT;
Settlement in
the Works?

A cross-licensing agree-
ment is among the options
being considered by Dr.
William Glenn, inventor of
the Vista NTSC-compati-
ble HDTV transmission
system, and the New York
Institute of Technology in
the wake of the inventor’s
departure from the school.

NYIT, which holds the
patent for the system, con-
firmed that the two entities
have held preliminary dis-
cussions about the possibil-
ity of instituting a cross-
licensing agreement
between Florida Atlantic
University, Glenn’s new af-
filiation, and NYIT. The
goal is to provide for some
type of cooperative ar-
rangement for Glenn’s con-
tinued involvement with
the system he developed in
conjunction with his wife,
Dr. Karen Glenn.

“There are discussions
going on related to a cross-
licensing arrangement,”
said Ken Solomon, acting

director, NYIT. “It’s cer-
tainly a possibility.”

No matter what the out-
come of these discussions,
Glenn, who joined FAU in
early July, is in the process
of setting up a laboratory
at the school to move ahead
with his own research in
the HDTV field.

Asked why he left NYIT,
Glenn cited disagreements
with NYIT management
about how to best exploit
the technology he devel-
oped.

“I am very interested in
seeing the HDTV system
proceed,” Glenn said. “I
had some disagreements
with NYIT management
about how to get this tech-
nology out and in use. I felt
NYIT management was ob-
structing the process. Flori-
da Atlantic, on the other
hand, was very eager to
work with me in the field of
HDTV. I think it's a very
healthy environment in
which to do that.”

FAU, part of the Florida
State University system,
has what Glenn considers
to be a very aggressive
graduate program in elec-
trical engineering and oth-

NABET and ABC/Cap Cities Fail to
Agree: No Strike Action Planned

fter a series of meetings in mid-July between

ABC/Cap Cities’ chief negotiator, Jeffrey Ruth-

icer, and NABET’s John Krieger, the two sides
are no closer to a contract agreement. Krieger says the
union won't be provoked into a strike despite the
failure of the conglomerate to meet its demands.

“After ABC/Cap Cities’ March 31 ‘final offer’ they
came back to us with seven proposals at the meetings
in July,” stated Krieger. “It was significant that the
company did make seven mcves in response to the 18
we asked for. However, they were not as significant to
us as they were to them. We told them that the only
way we could give them some assurances that the
contract would be ratified is if they would do two
things: Drop their separate seniority clause and pro-
vide that any radio people who were laid off would be
guaranteed jobs in TV. The company rejected it.”

As a result of the failure of the two sides to reach an
agreement, ABC/Cap Cities has indicated it will
implement all of the sections proposed in its final offer
of March 31. It has not specified when this will take
place. These proposals, according to Krieger, threaten
the job security of NABET members.

“We estimate that these proposals will, by the end of
the four-year agreement, cost us 400 jobs,” he said.
“The proposals deal with work rules and jurisdictions
and the ability to do werk by nonunion people—
managers and anyone else they can get to perform the
work. The bulk of their propesals—170 in all—are
geared to making it more difficult for NABET-repre-
sented people to perform their jobs.”

This no-strike stance represents a new approach for
NABET, says Krieger. Accordingly, he will use a new.
weapon—the law—to deal with the company.

“We told them we foresee a long legal battle,” said
Krieger. “Not only with the National Labor Relations
Board, but also in the courts.”

According to Krieger, NABET is in the process of
filing several charges against ABC/Cap Cities.

The issue, as presented by ABC/Cap Cities, is the
ability of the company to remain competitive in the
changing broadcast entertainment industry. “They
told us they have a shrinking audience because of the
intrusion of cable and other forms of entertainment.
They can’t afford to be restricted by what programs
they can pick up and by whom. Even the pickups
won’t be as well done if you have a lot of high school
kids manning the equipment, as opposed to profes-
sionals.” l
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MANY

43*‘

Selecting an ENG/EFP lens for your %5” CCD
camera is a creative decision. It should be
lightweight, responsive and zoom smooth as silk
at any speed. Its design should utilize Extra-low
Dispersion Glass to minimize chromatic
aberration. It should include an anti-reflection
coating for improved spectrum transmission ratio.
And it should have an advanced design that
improves corner resolution and produces a high,
flat MTF curve. In short, it should be a Nikon.

But selecting an ENG/EFP lens is also a
business decision. And on that score we provide
something almost as compelling as Nikon quality —
our unique Express Loaner Service. Simply
register the Warranty, then in the unlikely event
your lens needs service we’ll get you a loaner

lens overnight. All your investment in equipment
Circle 108 on Reader Service Card.
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and crews is more secure than ever before.

A service like this is remarkable in itself.
But not quite as remarkable as our lenses.

As with all Nikon products, our new ENG/EFP
lenses have all our renowned quality, tradition and
technology built right in. Our growing line is also
fully accessorized, including adapters that allow the
use of your entire arsenal of Nikkor 35mm SLR
camera lenses for special effects.

1o find out more, call Nikon Electronic
Imaging at (516) 222-0200 or write for our complete
brochure: Nikon Electronic Imaging, Dept. D1
101 Cleveland Avenue, Bayshore, NY 11706.
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er supporting sciences re-
lated to HDTV
development. Graduate
students are readily avail-
able to assist him.

According to NYIT’s Sol-
omon, the school is moving
ahead with development of
the Vista system.

“Some of the staff has
developed new ideas about
how to proceed with the
system—even since
Glenn’s departure,” said
Solomon.

According to Glenn, the
Vista system is unique in
that it is outfitted with
HDTYV realtime operating
hardware—a transmitter
encoder and a receiver de-
coder—while other pro-
posed NTSC-compatible
HDTV transmission sys-
tems use either computer
simulations or offer only
enhanced definition capa-
bilities.

“Although the Vista sys-
tem is still in its early de-
velopment stage in terms
of overcoming problems
like propagation and other
things that introduce arti-
facts into the picture, the
system could undergo tests
at any time,” said Glenn.
“Realistically, in any of
these systems when you
start over-the-air testing
you find a lot of problems
that need solving.”

Looking at the larger
picture, Glenn expressed
dismay over the general
state of HDTV transmis-
sion systems in the U.S. He
is concerned that if the
FCC advisory committee is
successful in setting up a
competitive shootout, the
U.S. could lose.

“In a shootout where the
winner takes all, the Euro-
pean or Japanese system
will win out,” he said.

- UPDATE

Dr. William Glenn has moved to Florida Atlantic University.

“They are the only organi-
zations that have enough
financial backing to go
through the rather exten-
sive testing procedures
that the FCC has set out.”
As a possible solution,
Glenn proposes the estab-

Terrestrial
TV: Burden
Of Proof
Is On

Stations

Terrestrial TV, the 40-
year-old AT&T service,
once provided the only

lishment of an organization
comprised of the main re-
searchers in the HDTV
field who could design a
viable system. This was a
successful solution, he
notes, for the development
of NTSC. &

means of sending program-
ming from city to city. To-
day, satellites have largely
supplanted its use at the
networks.

Small stations, however,
still use TTS for sports,
news and remotes. Now,
TTS customers face service
cuts—and the service itself
faces possible extinction—

unless the affected users
can prove they still need it.

The NAB Science and
Technology Department,
which has monitored the
situation since June, was
unsure whether it would
take advantage of the op-
portunity to file an opposi-
tion, citing a seeming lack
of concern among its mem-
bers.

“Under the Communica-
tions Act of 1934, the bur-
den is on the affected in-
dustry to show that the
proposed tariffs are unrea-
sonable,” said Michael
Rau, vice president of the
NAB Science and Technol-
ogy Department.
“Generally speaking, it’s a
big burden to overcome,

since the system is carrier- |

initiated,” Rau continued.
“We've asked our members
if there is interest in oppos-
ing the plan and as of yet
there hasn’t been a big re-
sponse.”

According to Rau, the
handful of smaller TV sta-
tions this ruling would af-
fect—stations that have
not used the AT&T service
in eight months—are locat-
ed in 115 of the 206 areas
of the country where the
service is available.

“Small stations that may
lose TTS have other op-
tions,” said Rau. “These
stations don’t have to buy
an entire satellite uplink
or satellite ENG truck,” he
said. “They can always bor-
row or rent.”

No matter what the out-
come, AT&T says it plans
to continue TTS to all sta-
tions currently using it.
Stations that use it infre-
quently will still have the
opportunity to purchase
the service on a request-by-
request basis. H
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ENG. It's full-on warfare—brutal,
competitive, and sometimes
downright dangerous.

To outshoot the competition
your crew needs an advantage.
Give them a big one. Give them
new CVR-200 one-piece cam-
corders from Ampex.

With battery, tape and the
newly-developed ultralight Nikon
lens, this camcorder is nearly
three pounds lighter than an lke
HL79E camera!

?

GUERRII

It's compact and easy to
handle, too. So your crews can
move fast and maintain a low
profile, even in explosive
situations.

Low light is no problem
either. Advanced CCD sensors
deliver dynamnite pictures, even in
adverse conditions.

And if those conditions
mean hard knocks, don't worry. Its
rugged design, magnesium alloy
chassis and weatherproof housing

help keep the CVR-200 on the
streets, and out of the shop.

But as good as it is, the
CVR-200 is only part of the story.
We can outfit you with a full
arsenal of the most advanced
Betacam equipment available:

(] CVR-85-the portable VTR with
the features news professionals
ask for most.

O CVR-22-a low cost,



LACA

easy-to-use office player.

O V-5, 7 and 50-the most
versatile CCD cameras in
the business.

O Ampex Betacam 198 Tape—in
rugged cassettes engineered ex:
pressly for ENG.

If you want to win the ratings
war, you're going to have to arm
your crew with the best equip
ment available—and for equip-

—- e CVR 75
ment, service and b\ wried
support, there's no  *
better ally than _ CVC-50
Ampex. (VR 22
Give Ampex a call at
1-800-25AMPEX today.

Before the competition CVR-35

does.

Ampex 198 Tape CVR-200

AMVMPEX

BM-089-C200-BCAM

© Ampex Corporation 1988



How totake control of
abroadcast station.

MCS-2000 Master Control Switcher

Go ahead, be ambitious. Controlling a broadcast
station is no small potatoes. but these advanced products
from BTS make it easy by giving you total control of all
on-air programming from two
workstations.

The MCS-2000 Master Control
Switcher together with the BTA-23(0
Automation System automate many of
the routine operations that are cur-
rently handled by staft, which
makes both your people and
your equipment more efficient
and productive. Computerizing
your station also drastically
reduces programming errors.
Since that prevents make-
goods. the system quickly pays
foritself.

You simply pre-
program the BTA-2300)
Automation Svystem (o air
all programs, station and

BTA-2300 Automation System

commercial breaks exactly as you want, in real time. The
Master Control Switcher accesses material from whatever
sources you select: Betacarts, character generators, live
feeds or satellite systems, for instance.

The MCS-2000 is user configurable, so you can
select (and change) which buttons access which sources.
Since it uses the existing outputs from the rouling swilcher,
you don’t need a second router. And its on-air bypass
featurc lets it serve as a simple production switcher if
necessary.

The computer system is not only powerful. it’s
extremely flexible, allowing you to revise the program on
amoment’s notice. And there’s no more reliable automa-
tion system available. Both products go through 100%
computerized factory testing and have a S-year warranty.

So take a controlling interest in the station. Find

out more about the MCS-20(0) BT E

Master Control Switcher and the
BTA-2300 Automation System.

The name behind
what’s ahead.

For complete information and
technical specifications, call
BTS at 1-800-562-1136, ext. 33.

BTS is Broadcast Television Systems, a joint company of Bosch and Philips: P.O. Box 30816, Salt Lake City, UT 84130-0816.
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TECH WATCH

Superconductors
Face New Challenges

he development of superconduc-
T tors, an area of great potential

for any industry dependent on
electronics, has been the subject of
intense research in the year and a
half since BME initiated its “Tech
Watch” column in February 1988
with an article on superconductors.
Since then, much has been accom-
plished toward the practical applica-
tion of superconductors. Recent road-
blocks, however, have clouded the
practical future of superconductivity
and pointed to new research direc-
tions for scientists.

The biggest obstacle to practical
application of superconductivity is
the finding, reported late last spring,
that magnetic fields cause supercon-
ductors to lose their superconductiv-
ity. Since virtually all the proposed
industrial applications of supercon-
ductors result in the generation of
magnetic fields, this finding is a great
blow to the fledgling superconductor
industry. Equally discouraging, none
of the superconducting compounds
discovered so far is capable of carry-
ing a large electrical current.

These recent discoveries have
thrown the future of this field into
doubt. Many of the uses proposed so
far for superconductors either create
or require large magnetic fields. The
new findings mean that researchers
will have to focus either on applica-
tions that do not require large cur-
rents—for example, certain military
infrared-sensing devices—or on ways
of circumventing the limitations.

At very low temperatures, the lines
of magnetic force in superconductive
materials bunch together in a regular
“lattice” pattern that allows current
to travel with no resistance. If the
temperature is raised or the material
is subjected to a magnetic field, how-
ever, the lattice pattern breaks up
and the lines of magnetic force be-

By Eva J. Blinder

come tangled, causing resistance to
develop. This finding throws a mon-
key wrench into the development of
high-temperature superconductors
(i.e., above 0 Kelvin), which until
recently had appeared promising.
Nevertheless, researchers are not
about to give up on superconductiv-
ity, and companies such as American
Superconductor Corp. of Cambridge,
MA and Conductus, Inc., of Sunny-
vale, CA, continue to search for ways
to make practical use of high-tem-
perature superconductors. American
Superconductor, a commercial ven-
ture with close ties to the Massachu-
setts Institute of Technology, is seek-
ing to develop a high-temperature
superconducting wire. Conductus,
which has financial and technical
backing from Hewlett-Packard and
which was recently named to partici-
pate in a $475,000 California Com-
petitive Technology Grant, has em-
barked on a project to develop and
demonstrate a superconducting quan-
tum interface device, or SQUID.

Some of the more interesting recent
research in superconductivity re-
volves around its possible application
in the fabrication of integrated cir-
cuits. Dr. Jagdish Narayan, professor
of materials science and engineering
at North Carolina State University,
and a team of reseachers have pro-
duced a stable, high-quality, single-
crystal superconductor film deposited
directly on a silicon substrate. This
and similar advances by other scien-
tists are merely the first steps in
creating a superconducting integrat-
ed circuit—but such chips, if and
when they do arrive, promise far
greater speed than is possible with
current chip architectures.

The material used by Narayan in
his research on superconducting ICs
is a “1-2-3” superconductor, so named
because it consists of one part yttri-
um, two parts barium, three parts
copper and approximately seven parts
oxygen. This material, YBa,Cu,O,
belongs to a new class of what are
known as “high-temperature” super-
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superconductor rests on the buffer.

The addition of a buffer layer between the siltcon foundation and the superconduc-
tor allow higher critical currents than those possible previously. In Bellcore’s
buffered superconductor, illustrated here, buffer layers of barium titanate and
magnesium aluminate rest on the silicon wafer; the yttrium-barium -copper-oxide
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THE RLV.

The power, versatility and future of the laser video-
disc has never been more evident.

The RLV Recordable Laser Videodisc from ODC is making
the difference in an ever growing number of commercial, corpo-
rate and government video facilities.

It’s because ODC'’s LaserVision industry standard RLV is a better,
faster and more cost effective way to record, store and access broadcast
quality video.

% Prime Time Editing with RLVs—Nearly half of all prime time epi-
sodic programs, plus many feature films and spots, are edited using RLVs.
Shows and Exhibits—A/V presentations at trade shows and exhibits, as
well as videowalls, are naturals for RLVs.

@ Corporate and Interactive Video—The RLV is the cost effective answer for
low volume use in business, government and education. For A/V data bases, in
large random access libraries where confidentiality is critical, RLVs are in
demand. RLVs can even act as a source for %” and % duplication.

The RLV in Broadcasting— Broadcasters are discovering that file footage,

station [Ds, graphics libraries and commercials stored on RLVs are far more

practical and easy to manage than expensive tape systems.

The RLV is both a technical and commercial success. Imagine superb, broadcast
quality videodiscs recorded and available for you and your client “in house.” All
accomplished with surprisingly low media costs. ODC recording systems are installed
at leading edge commercial, government and corporate video facilities worldwide.

The RLV is the technology of the future. But it’s here today. Call or write ODC...
and let us prove it.

= =

@ OPTICAL DISC
N CORPORATION
Optical Disc Corporation ®ATAS/NATAS
17517-H Fabrica Way, Cerritos, Calif. 90701 Recipient of the 1988 Emmy award

for Outstanding Achievemer
(714) 522-2370 Fax (714) 670-9356 in Engineering Developmert
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conductors. The first known super-
conductors were metals and required
temperatures close to absolute zero (0
Kelvin) in order to exhibit their su-
perconductivity. The new high-tem-
perature superconductors are ceram-
ics, some of which are able to exhibit
superconductivity at temperatures as
high as 125.15 degrees Kelvin, or 148
degrees below zero Centigrade.

One difficulty encountered in mak-
ing direct film deposits of YBa,Cu,O,
on silicon is that the difference in the
elastic properties of the two materials
causes the film to crack. The Narayan
team overcame this difficulty by de-
veloping a new process, biased laser
deposition, that grows the film at a
temperature of 500 degrees C rather
than the 650 to 900 degrees C previ-
ously required.

In this process, a pulsed laser is
used to strip atoms from a sample of
superconductor material. The atoms
are deposited, in layers just one ten-
millionth of a centimeter thick, on a
heated substrate in a vacuum cham-
ber. To achieve the desired composi-
tion, oxygen is pumped toward the
substrate and a charged ring creates
an electric field which “biases” the
rates at which light atoms and heavy
atoms travel toward the substrate.

Narayan explains that biased laser
deposition, unlike other processes
tried in Japan and the U.S., preserves
the crystal structure because it does
not require high-temperature anneal-
ing, or heating, to give the film its
superconducting properties.

Moreover, film produced by this
process has a critical current density
of one million amperes per square
centimeter which, according to Nar-
ayan, is sufficient for supercomputer
applications. A temperature below 77
degrees Kelvin is necessary to main-
tain the current density, but this can
be achieved by using inexpensive lig-
uid nitrogen as the coolant. Critical
current is the maximum current a
superconductor can carry before los-
ing its superconductive properties.

The biased laser deposition process,
however, has one drawback. It results
in a film crystal that is imperfect and

The new high-
temperalture
superconductors exhibit
superconductivity at
temperatures as high as
125.15 degrees Kelvin.

aligned with the substrate in only one
direction. Narayan expects to im-
prove these properties by optimizing
the voltage, laser and substrate
variables.

Working with the same materials,
but taking a different approach, re-
searchers at Bellcore, Nippon Electric
Company (NEC) and Rutgers Univer-
sity, under the leadership of Bell-
core’s Venky Venkatesan, have
achieved a critical current density of
60,000 amperes per square centime-
ter at 77 degrees Kelvin. Further,
these films become superconductive
at 87 K, a full 10 degrees above the
temperature of liquid nitrogen.

A year ago, the Venkatesan team
succeeded in depositing “1-2-3" super-
conductor directly onto silicon. Three
problems made the technique imprac-
tical, however. First, the supercon-
ductive film reacted chemically with
the silicon substrate at the 650-de-
gree C temperature necessary for the
film to be successfully deposited. Sec-
ond, the differing elastic properties of

the film and the silicon substrate
caused the film to crack. Third, since
the crystal structures of the film and
the silicon substrate do not match, it
was difficult to put properly oriented
films on silicon.

All of these problems, according to
Venkatesan, have been solved by us-
ing an appropriate buffer layer be-
tween the superconducting film and
the silicon substrate. The buffer layer
was developed by Yoichi Miyasaka
and other researchers at NEC. It
consists of magnesium aluminate
grown directly on the silicon by chem-
ical vapor deposition and a second
layer of barium titanate deposited by
sputtering.

For the project, NEC provided wa-
fers of silicon coated with thin layers
of magnesium aluminate and barium
titanate. Venkatesan and coworkers
at Bellcore and Rutgers used the
pulsed-taser deposition technique to
apply a single-crystal superconduct-
ing layer to the coated silicon wafers.
The presence of the buffer layers
allowed the crystal structure of the
superconductor to lock successfully to
that of the silicon substrate.

Venkatesan credited the success of
the project to the researchers’ joint
efforts. He added, “This experiment
very clearly suggests the usefulness
of the buffer layer could be enormous.
A variety of films could be grown for
different commercial purposes with
proper orientation on a host of sub-
strates if the correct buffer layer is
chosen” W

Bellcore's low-temperature pulse-laser deposition technique produces a smoother-
surfaced superconductor (right) than one produced with a high-temperature

process (left).
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REPLACEMENT

here was a time, in
happier days, when
chief engineers had
close to carte blanche to
replace something if it
broke. And a decision
at the station across
town to buy a new
“showbiz technology” box automati-
cally led the general manager to
reach for his wallet. No more. Any
engineer who cherishes his job babies
his gear so that it expires—or better
yet, retires into honorable duty in an
off-line or off-air suite—promptly in
sync with his station’s depreciation
cycle. While equipment reliability is
said to be improving, thanks in large
part to solid-state technologies and
the wide availability of ICs, most
broadcasters find their equipment re-
placement needs cycle with their am-
ortization schedule. That rate is stay-
ing stable at around five years. When
equipment reaches the end of that
cycle and can get the financial OK for
replacement, it is often replaced by
new technology. And new technol-
ogies—which beget new formats—are
coming into the market at an increas-
ingly dizzy pace. People who need
them right away, such as post-produc-
tion facilities and state-of-the-art
broadcasters, buy them right away;
everyone else buys them five years
later.

“I don’t think the rate is changing
at all,” engineering management
sources at CBS Broadcasting told
BME. “We use equipment the full five
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accountants

years allowed for depreciation—or a
good deal longer, because equipment
doesn’t die promptly after five years
when the depreciation allowance
does.” CBS often upgrades equipment
slated for replacement with new tech-
nology at the conclusion of a product’s
amortization cycle. A replacement-
cum-upgrade is going on now as the
network installs a Sony Library Man-
agement System (LMS) using D-2
composite digital videotape trans-
ports. “This installation represents a
replacement for us and it’s our first
significant technology switch, but it
only applies to the LMS system,” the
CBS spokesman told us. While CBS
feels D-2 may become the major form
of playback-to-air for all program-
ming in the future, the network has
no plans to scrap either its existing
Betacam or one-inch Type C equip-
ment.

Replacing and upgrading equip-
ment with new technology outside a
budget cycle is often motivated by
competitive pressures in a hot mar-
ket. “The Boston market is a product-
driven market,” said Karl Renwanz,
VP, engineering and operations for
WNEV-TV. The Boston station oper-
ates 27 field cameras and 27 edit
bays, and handles all its production
in-house. “The platform to making
great-quality programming is tech-
nology, and that’s the fuel that keeps
this market going,” he said. “We’re
one of the better-equipped stations in
the country, but our competition is
right up there with us.” WNEV-TV’s

Engineers used to replace equipment
when it wore out. Today

make the decisions.

goal is to be the best it can be in terms
of technology, features capabilities
and finished on-air productions, and
each equipment purchase must fur-
ther that goal, Renwanz said.

While television field equipment is
of necessity on a five- to six-year
replacement cycle because it gets
heavy use, technology changes are
currently tending to occur every five
years or so. “Throughout the 70s and
'80s, you can see how each five-year
cycle is a quantum leap in technology
from the previous level,” Renwanz
said, pointing out the evolution from
¥-inch U-matic to Betacam, Betacam
SP and currently “the scent of D-2.”
The station amortizes its equipment
over a five-year period, “but if some-
thing has life, we still use it,” Ren-
wanz said.

A case in point is the station’s nine
RCA TK-46 studio cameras, 11-year-
old models which the station contin-
ues to use. “The studio is a more
docile environment than the field,”
Renwanz pointed out. He plans to
replace them with CCD models when
that design demonstrates a qualita-
tive increase in image quality and the
features required in advanced studios
such as computer setup and interface
between full studio automation
equipment.

Similarly, WNEV will not replace
its one-inch Type C tape machines,
which are gradually being replaced
with Betacam SP and metal tape
setups. The station operates some 145
Betacam SP units, which have “virtu-



ally permeated the station in every
area,” he said. Using Betacam SP
with metal tape costs more initially,
but delivers better editing flexibility,
durability and less signal-quality loss
than oxide tape in the edit process.
Other stations replace equipment on
the basis of utility. “We change our
equipment when it wears out or needs
replacement,” said Talmage Ball, di-
rector of engineering at KSL-TV, Salt
Lake City. According to Ball, KSL-
TV doesn’t necessarily move to new
technology at that replacement point
unless it delivers better signal quali-
ty. For example, the station recently
upgraded from %-inch U-matic to
Betacam for its spot news operation.

“We would have replaced the %-
inch machines when they wore out
and kept them until then because it’s
nice equipment, but the Betacams
really are better,” he said.

A specific application requirement
also drove a move to new camera
technology, when the station bought
a Sony PB3-60 to replace an RCA TK-
47 to enable operation with a long
triax cable. “The TK-47 was in great
shape and it made great pictures, but
it just couldn’t run 3000 feet on a
triax,” Ball said.

KSL-TV’s policy requires amortiza-
tion of equipment over seven years.
While technological improvement
precipitated the station’s changes in
cameras and tape format, Ball likes to
budget for spares and engineering
maintenance to push equipment to
his seven-year limit. “I don’t like to
budget for replacement when a piece
of equipment is still on the books,” he
said, even though he feels that a five-
year equipment lifespan would be
more realistic for some of the latest
portable equipment. “Portable cam-
eras and tape decks can get pretty
used up after five years,” he,said.

On the other hand, KSL-TV only
recently replaced its 17-year-old RCA
F line series transmitter (with two
NEC models). The RCA unit lost just
seconds per year, and the only reason
Ball felt he ought to budget for a
replacement was because it was get-
ting increasingly difficult to get spare

VI
(Studigy “Studo)

obsolete.”

How Long It Lasts: A Broadcaster Survey

Here’s the average length of product life by equipmeat category, according to
broadcasters and facilities we surveyed. One caveat: Equipment must be well-
maintained to achieve similar results. Also, estimates of equipment life reflect the
widely divergent priorities of stations and post houses; stations are much more
likely to avoid replacing equipment until it is fully dopreciated, while post houses
are driven by competitive pressures to replace equiprient as new technology
becomes available. Therefore, thzse estimates, especially those referring to studio
equipment, ‘ndicate the length of a technology cycle, as our sources see it, and not
the useful life of the equipment, which generally is riuch longer.

Manufacturers we contacted tended to confirm these figures in most cases,
although th2y gave longer expected lifespans for studio cameras, reflecting the
actual useful life. Typical comments from camera moanufacturers: “High-quality
equipment is made to last forever, and they do.” “Bejore you wear it out, it will be

Mitte,
(Red)

parts. “It was hard to get manage-
ment to make it a priority with so few
seconds of dewntime,” he conceded.

“You replace equipment to gain an
ROI, a leg up in doing things that
were cumbersome to do before,” said a
CE at a major-market independent
TV station who asked to remain
anonymous. “Getting new equipment
which will save you manpower is also
a really popular thing to do these
days.” He attributes these trends to
factors which are both market-driven
and, in light of the recent American
corporate economic climate, merger
and acquisition-driven.

This metro-area station feels the
rate of replacement has changed.
“There has been an explosion of new
products, and you can’t stay static
like you used to,” he said. “From the
user’s point of view, it makes life

simpler if there’s only one choice, but
if I buy something for the station, it’s
nice to have a choice, to have more
ways to consider doing a particular
job.”

The replacement rate has changed
dramatically for cameras, this insider
said. Formerly, cameras had a long,
fairly stable life of some eight years,
but with ENG cameras, “You’re lucky
if you get five.” In common with his
colleagues, this CE attributes the
comparatively short lifespan of field
gear to the harsh conditions it en-
dures, as well as accelerating techno-
logical development. He attributes
the acceleration and proliferation of
videotape formats to the development
of the digital time base corrector (in
the mid-’70s), which enabled the use
of helieal tape in broadcasting.
“Things toock off in lots of directions
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from that point,” he said.

While the usable life of one-inch
formats has been between eight and
10 years, this engineer feels that
figure has decreased. “Newer ma-
chines in general have shorter lives,”
he said, citing a five-year target for
field tape equipment and six to seven
for editing gear.

On the facilities front, the replace-
ment cycle can spin at a dizzying
pace—high-tech must often be re-
placed even before it’s paid for.

“What I call ‘showbiz technology’—
DVEs, graphics and digital effects
equipment, production switchers—is
an equipment category that can be
scary,” said Mike Fayette, president
of Chicago facility Post Effects. “We
could buy an item that literally is no
longer marketable the way we
thought just two years after we buy it.
For instance, suppose you buy a
$200,000 DVE this year to discover in
18 months a $20,000 item will do
even more: Then what do you do?
Replace a $200,000 item that hasn’t
even depreciated yet?”

Post Effects handles the problem by
supplementing its initial purchases
with new generations of more power-
ful, less expensive equipment and
simultaneously moving the initially
state-of-the-art equipment into a less
visible, but still useful, role. “We use
four generations of DVEs here,”
Fayette told BME. “We started with
an NEC Eflex/Optiflex six years ago,
which was then state of the art. It
isn’t now, but it still makes pictures
smaller and moves them around, so
we use it a lot at a reduced rate in
offline rooms, or for someone on a
budget, or as backup for the more
modern DVEs. So we continue to get
usefulness, but we don’t replace it. To
stay competitive in the market, how-
ever, we bought an ADO a year later,
and then a year after that an [Abe-
kas] A53D, and then a DF/X a year
after that. So right now, we use four
generations of digital effects equip-
ment. They all coexist and nothing
replaced anything that came before
it.”

Other special factors which come
into play for a facility replacing its
equipment include productivity. “The
productivity of any given piece of
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equipment is my primary consider-
ation in deciding to replace it,” said
Fayette. “If a one-inch machine is
productive and still works and is
more than five years old, we have
little inclination to replace it. We'll
continue to use it while it’s earning
money and while the maintenance
costs are reasonable, and until it can
no longer generate income for us.”
Adding that banks often question
loans to production facilities because
they fear the high-tech equipment
must, ipso facto, become obsolete after
a short period of time, Fayette points
out that such fears are untrue for a
whole category of equipment that
doesn’t have to be replaced quickly.
“Terminal equipment like patch bays
and DAs, monitors, a good, well-made
VTR which should give, hopefully, 10
years of use, a proc amp—these are
long-term items,” he said.
Broadcast cameras are the only
area in which the facility replaces an
item rather than recycling it. “The
performance improvements in cam-
era technology in the last five to 10

years and the speed with which CCDs
are overtaking tubes has made old
cameras unmarketable for us,”
Fayette said. Calling cameras a
“third technology,” Fayette says each
new generation of camera makes the
previous one obsolete, so he tends to
sell his older cameras on the used
market when he buys a new one.
“Original imaging is crucial in this
market: You don’t want to sell a
client 400 lines of resolution when
you can get 700 lines,” he said.
“That’s not the case with DVEs—
sometimes you just want a simple
zoom with no tricks, and a four-year-
old DVE can do that nicely.”

Post Effects is also in the equip-
ment rental business and Fayette
points out that the camera technology
curves show sufficient improvement
every two years to warrant turning
the equipment over completely. Not-
ing that some exceptional designs,
like the five-year-old Ikegami
HL79E, will continue “living forever”
because they have gained terrific ac-
ceptance, Fayette says that most peo-

Quoted as a specification relating to
equipment life cycle, the term
“Mean Time Between Failure”
(MTBF) arose several times in re-
searching this article. Most broad-
casters discount it when considering
equipment buys and most manufac-
turers don’t quote it. We wondered
why, so we asked Bland McCartha,
general manager, small format
products, and Peter Zackett, gener-
al manager, studio recorders, of
Ampex. Here’s what they said:
“MTBF is primarily a statistically
derived number pertaining particu-
larly to parts counts. We don’t gen-
erate such a figure because it’s not
meaningful. For industries such as
airlines and the military, which
perform maintenance tasks on a
recurring basis, service life of a part
between failure is important to
know, but we don’t know anyone in
our business who quotes one. It can
be defined for a piece of equipment,
but it won’t mean much to a broad-

MTBF: THE MEANINGLESS SPEC

caster. When you consider nonme-
chanical problems, where there is
no wear involved, and with solid-
state technology, equipment can
post an extremely long MTBF—and
it will be obsolete technology before
it ever breaks.”

McCartha and Zackett cited me-
chanical gear such as a VTR, which
has an extremely long product life if
it gets proper maintenance, as an
example. “You'll reach the end of
the product’s economic life before
you reach the end of the useful
service life,” they said. The Ampex
executives further note that the
bulk of Ampex business is expan-
sion into new markets, new applica-
tions and current user growth. “The
replacement market is stable,” they
say, “and when it peaks, it coincides
with a format change.” Equipment
replacement at such transition
points takes place over a five to
seven year-plus period, the Ampex
executives said. i




*®We've always known
JVC makes

great cameras...

...S0 we were especially interested
to hear about their new KY-25U
three chip camera. We've been
looking for a camera that offers at
least 700 lines of resolution,

can dock with our component
VTR’s, and won’t eat up our
limited budget.”

JVC’s engineers specifically designed signal-to-noise ratio of 60dB,
the KY-25U to be a versatile camera, ensure exceptional picture quality.
with multiple signal outputs for dock- Compare the KY-25U’s compact
ing to any component VTR, satis- ¢ size and advanced features includ-
fying all the rigorous demands . ing high speed shutter,
of field acquisition. stereo audio, advanced
Plus, it’s well balanced, circuitry and much more.
comfortable and You'll agree.. .for price
feels great to use. and performance there is
It’s an outstand- just no better camera
ing camera that available today.

will give you over 700 lines For further information
of resolution to take advantage of call 1-800-JVC-5825 or write JVC
today’s superior recording formats PROFESSIONAL PRODUCTS
like SVHS, MII and Betacam. COMPANY, 41 Slater Drive,

Three %3" high density CCDs, each Elmwood Park, NJ 07407.

with 360,000 effective pixels and a v c

PROFESSIONAL




REPLACEMENT CYCLE

ple no longer buy tube cameras. He cites the lifting of the three-year
“Were on the third generation of radio ownership rule which has, in
CCD cameras,” he said, adding that effect, turned radio stations them-
CCD technology has changed every selves into products rather than cus-
year. tomers for products. “Let me give you

On the radio broadcast front, Dave an example,” he told BME. “We've
Burns, national marketing director of had a client for close to 12 years
Harris-Allied Broadcast Equipment, which is a well-run, small-market
reports the rate of replacement is flat.  station. They never bought anything

-y :Eu‘

eIVices,

- LR
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gold-plated, but they bought exactly
what they needed. Today they told
me, ‘Dave, we can’t buy anything,
because our management is buying
radio stations.’ Lifting the three-year
rule has had the biggest impact on us
as suppliers as anything that has ever
come down the road.”

Resources for equipment purchases
in radio began to tail off some five
years ago. Burns credits this to the
beginnings of station trading kicked
off by the overthrow of the three-year
rule and to the end of a “purchase
surge” instigated, first, by a number
of major- and medium-market start-
ups some 12 years ago, and second, a
“catch-up” response in power and
equipment quality hikes developed
for competitive stations by market
making consultants like Lee Abrams.
“If you’re the number-one station, you
have to sound like it, and you couldn’t
do that on old equipment and a CBX
Volumax,” Burns said. “Some of the
bigger stations said, ‘Hey, we have to
change or die,’ so there was a heck of
a surge.”

Today it’s different. “A lot of people
are sitting around with five-year-old
equipment,” Burns says. “Not to say
no one’s bought anything, but it’s
flattened out.”

Stations replace equipment today,
he said, when it becomes a matter of
diminishing returns to repair any-
thing, or when a real cost-benefit
advantage can be gained, or when
peer pressure demands a change in a
competitive market. “Some stations
are committed to a state of excellence,
but those are few and far between,”
he said.

The most important trends in re-
placement equipment Burns has not-
ed include an upgrade to the Denon
CD cart machine—a format change to
digital equipment which is rapidly
becoming a household word, Burns
said—and a move to pro gear and
away from equipment traded out from
a local hi-fi or semi-pro shop. Burns
also reports growth in transmitters
due, he says, to technology develop-
ments that make high-efficiency de-
signs like the Harris DX series at-
tractive because they can generate a
good ROI.

“In smaller radio markets, you



stick to what you have longer,” said
Rick Cruz, formerly CE of WQIO-FM,
Mt. Vernon, OH, and now CE of
WMGG-FM/WNMI-AM, Columbus,
OH. “If you do make a technology
change, you don’t always go all the
way out. For instance, a selling point
for us when we bought our new audio
console was that it contained a five-
year warranty. We thought, ‘Gee, for

would place a cart machine on backup
status after seven years, but now a
unit can go well over 10 before he’ll
consider taking it out of the air studio
and retiring it, or moving it into the
production studio.

In the end, as Post Effects’ Mike
Fayette sums it up, it’'s not any cate-
gory or class of equipment which is

itself unreliable. “Just some equip-
ment from some manufacturers,” he
joked. “Replacement is common
sense. Partable equipment that trav-
els in the field depreciates faster due
to wear and tear. If you rack an ATR,
it can go for 20 years—but if you take
it rafting on the Amazon, it will go
pretty fast.” W

five years they’ll stand behind it,” and
that’s important for equipment which
is sensitive to things like lightning
strikes and announcer abuse.” Cruz
thinks manufacturers are paying
more attention to factors like reliabil-
ity. “You wouldn’t have found a five-
year warranty 10 years ago,” he said,
attributing the current state of affairs
to improved solid-state technology
and easier field service. “You can
walk into a radio electronics part
store in your home town and pick up
most ICs,” he said, adding that the
current economic climate which man-
dates contract engineering is coming
home to roost in terms of equipment
maintenance. Fewer people who are
knowledgeable about broadcast
equipment are coming into the field,
leaving complicated tasks to the sta-
tion’s chief engineer.

To Cruz, proper maintenance is the |
crux of any radio replacement cycle.
“You can easily get 25 years from a
transmitter which is maintained
properly—that means cleaning it
weekly,” he said. WQIO replaced its
20-year-old Gates FM10H transmit-
ter two years ago with a Harris FM 25
K-1 series, the first in the country.
“We took the opportunity of a power
upgrade [20,000 W ERP to 50,000 W
ERP] to make a technology upgrade,”
Cruz explained, adding that the
Gates unit still worked and has been
placed on standby. “The Harris gave
us new advances in exciters and digi-
tal technology, which is expandable,
plus new features like a self-diagnos-
tic autopower function,” he added.

Cruz also sees improved reliability
and functionality in today’s crop of
audio cart machines. “They have to
compete with CD players and other
media, so companies are taking more
care in R&D and in developing reli-
able, field-serviceable cart ma-
chines,” he said. Formerly, Cruz

¢ Studio « Master Control

Edit

« Transnussion

« Tape Dupe o1~ Multiformat « Mobile Van
«Satel’ite Link « Stereo Broadcast
e Mult track Audio Recording

and/or Editing

One Company.
One Source. ..
For Systems and Seruvices

GE Broadcast Systems
Irtegration

7010 Ashland Center 1-3
Falcroft, PA 19032-2007
Talephone 215 583 6800
Facsimile 215 586 0247

&)

GE Broadcazt Systems
Integration

Ciscle 113 on Feader Service Card

BME August 1989 31



Wouldn't it be great if some-  Utah Scientific can supply your station with an automa-
. . tion system which is specifically tailored to your require-
bOdy supplled ﬁllly-lnfegmfed, ments and designed with easy future expansion in mind.
on-air automation systems, Our family of automation products ranges all the way
designed specifically fo your from a simple PC-based event programmer for our

Routing Switcher/Machine Control systems to the new

requiremems, using standard  TAS Total Automation System for handling the most

hardware, and badked by a comprehensive and demanding real-time applications.
”

This wide range of system choices makes Utah Scientific
full fe"’Wa’ wummfy ? the perfect source for your automation system.

SOMEBODY DOES. Call us today for more information. Find out how Utah

Scientific’'s automation products can work for you now

UTAH SC'EN"HC, and in the future.

fa——"———
IS Scien
&= scienTiFic
DYNATECH Broadcast Group
1685 West 2200 South, Salt Lake City, Utah 84119
(801) 973-6840 Toll Free: 1-800-453-8782
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THE SOURCE 1989

Welcome to The Source 1989, the latest edition of BME’s annual directory of the companies that supply and service the
broadcasting industry. This year’s updated buyers guide is designed to give you quick and accurate access to your

suppliers.

The category-by-category Product Guide that begins on page 35 is divided into four general sections: video
equipment, audio equipment, RF and general equipment, and services. To find out who offers a particular service or
type of equipment, turn first to the general category and then scan the alphabetical headers until you find the one
you’re looking for. Company addresses, phone numbers and product lines are found in the alphabetical listing of
manufacturers that begins on page 50.

PRODUCTGUIDE .......::ccccsnssnassnssanssnssnsnans

35

CAMCORDERS

CaMERAS: ENG/EFP

CAMERAS: STUDIO

CAMERA LENSES

CAMERA PICKUP TUBES

CAMERA SUPPORT
EQUIPMENT

CART PLAYBACK SYSTEMS

CHARACTER GENERATORS

CLOCKS, TIMERS

COLOR CORRECTORS

DiGITAL DISK RECORDERS

DiGITAL VIDEO EFFECTS

EDIT CONTROLLERS

EDIT SYSTEMS,
MULTISOURCE

EDIT SYSTEMS, RANDOM
ACCESS

EDITOR INTERFACES,
ACCESSORIES

ELECTION REPORTING
SYSTEMS

FRAME SYNCHRONIZERS

GRAPHICS SYSTEMS, 2D

GRAPHICS SYSTEMS, 3D
ANIMATION & MODELING

HDTYV PrODUCTION EQUIP.

LIGHTING EQUIPMENT

KEYERS

MONITORS, VIDEO

NTSC ENCODERS,
DECODERS

PROJECTORS, VIDEO
REMOTE MOTION CONTROL
RoBOTIC CAMERA SYSTEMS
STANDARDS CONVERTORS
STILL STORE SYSTEMS
SWITCHERS, MASTER
CONTROL
SWITCHERS, PRODUCTION
SWITCHERS, ROUTING/DAS
SWITCHING AUTOMATION
SYNC AND PULSE GENS/
PRrOCS
TAPE ERASERS, DEGAUSSERS
TAPE SYNCHRONIZERS
TELECINES
TELEPROMPTERS

TIME BASE CORRECTORS

TIME CODE EQUIPMENT

VIDEO DELAYS, FILTERS

VIDEO PROCESSORS

VIDEO RECORDERS, SOLID
STATE

VIDEO RECORDERS, OTHER

VIiDEO T&M

VIDEOTAPE

VTRS, DIGITAL

VTRS, ONE-INCH

VTRS, ¥-, ¥o-INCH

VTR HEADS, ELECTRONICS

WEATHER GRAPHICS, RADAR

AUDIO PRODUCTS. . ... ccitcenescnascnnssnnsssassasnssanssasnsas 41

AMPLIFIERS, PREAMPLIFIERS

ATRS, DiGITAL

ATRSs, FIELD

ATRs, STUDIO

ATR SYNCHRONIZERS

AuUDIO HEADS, ACCESSORIES

AUDIO PROCESSORS

AUDIO ROUTING SWITCHERS,
DAs

AUDIO TAPE, CARTS

AUDIO TEST EQUIPMENT

CART PLAYERS

CASSETTE PLAYER/
RECORDERS

CoMPACT Disc EQUIPMENT

CONSOLE AUTOMATION

DELAY SYSTEMS

DIGITAL AUDIO
WORKSTATIONS

ELECTRONIC AUDIO EDITORS

FADERS, ATTENUATORS
HEADPHONES

INTERCOMS

LEVEL INDICATORS

MICROPHONES,
ACCESSORIES

MIXERS, ON-AIR

MIXERS, PORTABLE

MIXERS, POST-PRODUCTION

MONITOR SPEAKERS

NoOISE REDUCTION
EQUIPMENT

REMOTE Pickup, RENG

REVERB, SPECIAL EFX

SOUND INSULATING
MATERIAL

STUDIO AUTOMATION
EQUIPMENT

TELCO INTERFACE
EQUIPMENT

TURNTABLES

RF, OTHER PRODUCTS ... ... ...t citenrnccnnscnsascsssnssasss 44

AM STEREO EQUIPMENT
ANTENNAS, TOWERS
BUSINESS AUTOMATION
CONNECTORS, JACKFIELDS
DIPLEXERS, MULTIPLEXERS
EBS EQUIPMENT
ENG/EFP VEHICLES
EQUIPMENT ENCLOSURES
EXCITERS

FIBEROPTIC SYSTEMS
HuM ELIMINATORS
LIGHTNING PROTECTION

MDS, SMATV SYSTEMS
MICROWAVE FOR ENG
MICROWAVE, INTERCITY

MOBILE PRODUCTION UNITS

MODULATORS,
DEMODULATORS

MTS EQUIPMENT

NEWSROOM COMPUTERS

POWER SUPPLIES,
BATTERIES

REMOTE MONITORING
SYSTEMS

RF AMPS, SWITCHES

RF COMPONENTS

RF LoADS, FILTERS

RF TEST EQUIPMENT
SATELLITE EARTH STATIONS
SCA EQUIPMENT

SNG SYSTEMS

STEREO GENERATORS
STLs, TSLs

STUDIO FURNITURE
TAPE STORAGE SYSTEMS
TELETEXT EQUIPMENT

TooLs

TRANSMISSION LINE

TRANSMITTEKR REMOTE
CONTROL

TRANSMITTERS, RADIO

TRANSMITTERS, TELEVISION

TRANSMITTER, POWER
TUBES

TRANSPORTATION CASES

WIRE, CABLE

SERVICES ......000ncecccccssssssannsssssssnssnsnssssssassss 49

EQUIPMENT DISTRIBUTORS

FINANCIAL SERVICES

MOBILE VEHICLE
CONSTRUCTION

ALPHABETICAL LISTING OF MANUFACTURERS ...............

SATELLITE DISTRIBUTION
STUDIO DESIGN &
CONSTRUCTION

TECHNICAL/ENGINEERING
CONSULTANT
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Everythi
. ngtube

wantedina

always
camera.

Except tubes.

LDK 910 CCD Studio Camera

What you've always wanted in a tube camera is
the best picture possible. But now you get the best picture
in a CCD Camera — the new BTS LDK 916). And you'll
never miss the tubes. Because the LDK 910 meets or beats
the picture quality of tube
cameras with a new
CCD sensor that -
employs over 800
pixels per line, and
over 406,000 total
picture elements.

In addition
to excellent resolu-
tion, the LDK 910
has a high signal-to-
noise ratio, high sensitivity and accurate colorimetry.
Along with a few other things you don't get with tubes.
Such as BTS's frame-transfer technology. which eliminates
smear. A high dynamic contrast range without blooming
or burn-in. And excellent dynamic resolution enhanced

LDK 91 CCD Portable Camera

by advanced electronic shutter control. It’s also ready to
shoot when you are — no waiting for warm up.

And here’s another reason you won't miss the
missing tubes. Not only is the LDK 910 priced competi-
tively with tube cameras, but it costs less than you'd prob-
ably spend replacing worn out tubes over the life of a
studio camera.

But of course. big ideas also come in small pack-
ages. The LDK 91, a lightweight, easy-to-handle ENG/EFP
camera, is the LDK 910%s portable companion. Singled out
by Broadcast Engineering magazine as one of the ten
“Pick Hits™ of NAB "89. it has the same CCD sensor and
the same top picture quality as the LDX 910.

Together. these fully compatible CCD cameras

will make your old ideas about BT S

picture quality go right down the
The name behind

tubes. For complete information
and technical specifications on
what’s ahead.

the new LDK 910 and LDK 91,
call BTS at 1 800-562-1136, ext. 13.

BTS is Broadcast Television Systems. a joint company of Bosch and Philips. PO. Box 30816. Salt Lake City, UT 84130-0816,
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VIDEO

PRODUCTS

CAMCORDERS

AMPEX

BTS

IkEGAMI ELECTRONICS

JVC PROFESSIONAL PRODUCTS
PANASONIC BROADCAST
PANASONIC INDUSTRIAL
SHARP ELECTRONICS CORP.
SONY BROADCAST

SoNY Pro VIDEO

THOMSON VIDEO EQUIPMENT

CAMERAS,
ENG/EFP

AMPEX

BTS

HiTACHI DENSHI AMERICA
IKEGAMI ELECTRONICS

JVC PROFESSIONAL PRODUCTS
NEC AMERICA

PANASONIC BROADCAST
PANASONIC INDUSTRIAL
SHARP ELECTRONICS CORP.
SONY BROADCAST

SONY Pro VIDEO

THOMSON VIDEO EQUIPMENT
TOSHIBA AMERICA

CAMERAS, STUDIO

BTS

HiTAcHI DENSHI

IKEGAM1 ELECTRONICS

JVC PROFESSIONAL PRODUCTS
NEC AMERICA

SHARP ELECTRONICS CORP.
SONY BROADCAST

THOMSON VIDEO EQUIPMENT
TOSHIBA AMERICA

CAMERA LENSES

ANGENIEUX CORP. OF AMERICA
APOLLO AUDIO VISUAL

ARRIFLEX CORP.

CaNON USA

CENTURY PRECISION OPTICS
COMPREHENSIVE VIDEO SUI'PLY
FiLM VIDEO EQUIPMENT SVCE.
FRIES ENGINEERING

FUJINON

INNOVISION OrTICS

NIKON

SCHNEIDER CORP. OF AMERICA
SCHWEM TECHNOLOGY
TAMRON INDUSTRIES

CAMERA PICKUP
TUBES

. AMPEREX ELECTRONIC CORP.

EEV
RICHARDSON ELECTRONICS

* SONY BROADCAST

CAMERA SUPPORT
EQUIPMENT

- AMERICAN STUDIO EQUIPMENT

ARRIFLEX CORP.

BOGEN PHOTO CORP.

CANON USA
CHAPMAN/LEONARD

CINEMA PropucTts CORP.
COMPREHENSIVE VIDEO SUPPLY
ELICON

FGV PANTHER

FUTURE PRODUCTIONS
GEOCAM

KARL HEITZ, INC.

HOFFEND & SONS

ITE

MATTHEWS STUDIO EQUIPMENT
MILLER FLUID HEADS
MITCHELL CAMERA CORP.
O’CONNOR ENGINEERING LABS
PERROTT ENGINEERING LABS

* QUICK-SET

SACHTLER CORP. OF AMERICA
TSM/TOTAL SPECTRUM MFG.
TYLER CAMERA SYSTEMS
ULTIMATTE CORP.

VINTEN BROADCAST

. AMPEX
* ASACA/SHIBASOKU CORP.
- CHANNELMATIC

OV

. CHANNELMATIC

+ DATUM

. ESE

- EVERTZ MICROSYSTEMS

. FOrR-A CORP. OF AMERICA

* LEITCH VIDEO

. SicMA ELECTRONICS

: TorPEY CONTROLS/KEY VIDEO

CART PLAYBACK
SYSTEMS

LAKE SYSTEMs CORP.

MATCO - VORTEX COMMUNICATIONS
. ODETICS BROADCAST :
+ PANASONIC BROADCAST . COLOR
. SOLUTEC .
SONY BROADCAST v CORRECTORS
: COLORGRAPHICS SYSTEMS
CHARACTER . COMPREHENSIVE VIDEO SUPPLY
* CORPORATE COMMUNICATIONS
GENERATORS . CONSULTANTS
ABEKAS VIDEO SYSTEMS . For-A Corp. OF AMERICA
- FORTEL

* AMPEX

« Diciral FX

* HARRIS BROADCAST
. HARRIS VIDEO SYSTEMS

° JAMES GRUNDER ASSOCIATES
- LAIRD TELEMEDIA

° NYTONE ELECTRONICS

+ QUALITY VIDEO SUPPLY

* QUANTEL

- RANK CINTEL

. SIERRA VIDEO SYSTEMS
THOMSON VIDEO EQUIPMENT

AMTEL SYSTEMS

ASTON ELECTRONICS

BTS

CHYRON CORP.
COMPREHENSIVE VIDEO SUPPLY
COMPUTER GRAPHICS LABS
CV TECHNOLOGIES

DIGITAL ARTS

DIGITAL DISK
RECORDERS

- ABEKAS VIDEO SYSTEMS

* ADVANCED DEsIGNS CORr.

- ASACA/SHIBASOKU CORP.

- DSC/DIGITAL SERVICES CORP.

ESE

EVERTZ MICLOSYSTEMS
For A CORP. OF AMERICA
THE GRASS VALLEY GROUP

DUBNER COMPUTER SYSTEMS .

KNOX VIDEO

. < QUANTEL

. LAIRD TELEMEDIA .

. 3M BROADCAST i

. MPB TECHNOLOGIES . DIGITAL VIDEO
. MULTIDYNE ELECTRONICS ) EFFECTS

- PROGRESSIVE IMAGE .

. QUANTA CORP. “ACE.

+ QUANTEL

. APHEX SYSTEMS
* AUDIOLAB ELECTRONICS
. BEAVERONIC:S

« ABEKAS VIDEO SYSTEMS

. ALTA GrOUP

« AMPEX

. ASACA/SHIBASOKU CORP.

+ CEL ELECTRONICS

. DigITAL F/X

+ DSC/DIGITAL SERVICES CORP.
. ECHOLAB

g For-A CORP. OF AMERICA

+ JAMES GRUNDER ASSOCIATES
- HoTRrONIC

+ MICROTIME
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VIDEO DATA SYSTEMS

CLOCKS, TIMERS

ALAMAR ELECTRONICS




-

NEC AMERICA

PINNACLE SYSTEMS
PROGRESSIVE IMAGE
QUANTEL

SHIMA SEIkI USA.
SHINTRON CoO.

SONY BROADCAST

THOMSON VIDEO EQUIPMENT
TOSHIBA AMERICA

EDIT
CONTROLLERS

ADRIENNE ELECTRONICS
AMHERST

AMP ProbucTts CORP.
AMPEX

ARTI

BHP

BROADCAST ELECTRONIC
SvCES.

CEL ELECTRONICS

CMX CoOrpP.
COMPREHENSIVE VIDEO SUPPLY
CONVERGENCE CORP.

CV TECHNOLOGIES
EpITRON USA

EVERTZ MICROSYSTEMS
FoRr-A CORP. OF AMERICA
THE GRASS VALLEY GROUP

Wi e

ﬁ,f“x.f‘ifg..,

e f“-,

-~ \
EDIT SYSTEMS, GRAPHICS HDTV

RANDOM ACCESS SYSTEMS, 2D PRODUCTION
r : EQUIP.
+ ARTI - ACE. Q
. AvID TECHNOLOGIES . ADVANCED DESIGNS CORP. - ADRIENNE ELECTRONICS
* ASACA/SHIBASOKU CORP. ; AMPEX " ASACA/SHIBASOKU CORP.
. BHP . AURORA SYSTEMS - BTS
: CINEDCO : BTS ' FAROUDJA LABS
. CMX Corp. . CHYRON CORP. - FUJINON

: THE GRASS VALLEY GROUP
. MONTAGE GROUP

. QUANTEL

- SPECTRA SYSTEMS

. SUNDANCE TECHNOLOGY

- UNITED MEDIA

EDITOR
INTERFACES,
ACCESSORIES

. EVERTZ MICROSYSTEMS
+ FOrOX CORP.

. LYON LAMB VAS

: TEccoM

JVC PROFESSIONAL PRODUCTS |
. BTS
* DUBNER COMPUTER SYSTEMS

- DYNATECH NEWSTAR
. THE GRASS VALLEY GROUP

M&R DATA SERVICES
PALTEX

PEP

QUANTA CORP.

QUANTA EDITING PRODUCTS
SONY BROADCAST

TEccOM

UNITED MEDIA
VIDEOMEDIA

EDIT SYSTEMS,
MULTISOURCE

AMPEX
AuDIO KINETICS

, BHP

CMX CORP.

COMPREHENSIVE VIDEO SUPPLY * LEITCH VIDEO

CONVERGENCE CORP.

> CV TECHNOLOGIES
EbirroN USA

For-A CORP. OF AMERICA
THE GRASS VALLEY GROUP
PALTEX

QUALITY VIDEOQ SUPPLY
QUANTA CORP.

QUANTA EDITING PRODUCTS
SONY BROADCAST

UNITED MEDIA
VIDEOMEDIA
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Y

ELECTION
REPORTING
SYSTEMS

FRAME
SYNCHRONIZERS

ALTA GROUP

CEL ELECTRONICS

DIGITAL PROCESSING SYSTEMS
FOR-A CORP. OF AMERICA
HARRIS BROADCAST

HARRIS VIDEO SYSTEMS
HOTRONIC

I-DEN VIDEOTRONICS

JVC PROFESSIONAL PRODUCTS

: MICROTIME

. NEC AMERICA

. NovA SysSTEMS

. PRIME IMAGE

. PROGRESSIVE IMAGE
« SHINTRON CoO.

. TOKO AMERICA

« TOSHIBA AMERICA
. VIDEOTEK

: COLORGRAPHICS SYSTEMS
. COMPUTER GRAPHICS LABS
. Cusicomp

+ DIGITAL ARTS

. DigItaL F’X

- DUBNER COMPUTER SYSTEMS
. THE GRASS VALLEY GROUP
« HARRIS BROADCAST

. HARRIS VIDEO SYSTEMS

- KNOX VIDEO

. MICROTIME

* PINNACLE SYSTEMS

. QUANTA CORP.

* QUANTEL

. SHIMA SEikI USA.

: SOLUTEC

. SYMBOLICS

GRAPHICS
SYSTEMS,
3D ANIMATION
& MODELING

. ALIAS RESEARCH

+ AMPEX

. ASACA/SHIBASOKU CORP.
+ AT&T COMMUNICATIONS
. AURORA SYSTEMS

© BTS

. CIRCUIT STUDIOS

o s s o o

COLORGRAPHICS SYSTEMS
CUBICOMP

DIGITAL ARTS

DiGiTaL F/X

DUBNER COMPUTER SYSTEMS
EVERTZ MICROSYSTEMS

THE GRASS VALLEY GROUP
HARRIS BROADCAST

. HARRIS VIDEO SYSTEMS
+ INTELLIGENT LIGHT

. MICROTIME

* PINNACLE SYSTEMS

. SHiMA SEIkI USA.

.

.

. SYMBOLICS

WAVEFRONT TECHNOLOGIES

. THE GRASS VALLEY GROUP
* HiTAcHI DENSHI AMERICA
. IKEGAMI ELECTRONICS

. REBO RESEARCH

- SIERRA VIDEO SYSTEMS

. SONY BROADCAST

- SYMBOLICS

LIGHTING
EQUIPMENT

. AMERICAN STUDIO EQUIPMENT
+ ANTON/BAUER

. APOLLO AUDIO VISUAL

- ARRIFLEX CORP.

. AVAB AMERICA

* BARBIZON

. BARDWELL & MCALISTER

* BOGEN PHOTO CORP.

. WALTER S. BREWER Co.

. CINE 60

. CINEMILLS CORP.

. COMPREHENSIVE VIDEO SUPPLY
. CooL-LUxX LIGHTING

. DEDOTEC USA

- DESISTI LIGHTING/DESMAR

. ELECTRONICS DIVERSIFIED

- FGV PANTHER

. FREZZOLINI ELECTRONICS

+ GE LIGHTING

. THE GREAT AMERICAN MARKET
+ GTE LIGHTING Div.

. HMI LIGHTING

- HOFFEND & SONS

. KLUEGL BRros.

. LEE COLORTRAN

. LEONETTI CoO.

. LIGHTING METHODS

+ LOWEL-LIGHT MFG.

. LTM CORP. OF AMERICA

- LUXOR

. MATTHEWS STUDIO EQUIPMENT
+ MILLER PROFESSIONAL EQUIP.
. MODULITE

+ MOLE-RICHARDSON

. Musco MOBILE LIGHTING

* OLESEN

. OSRAM CORP.

* PACKAGED LIGHTING SYSTEMS
. PERROTT ENGINEERING LABS
. PHILIPS LIGHTING Co.

. ROSCO LABORATORIES



Our Network
Ratings Are In.

our clients have certainly appreciated the cost savings,
and everyone has enjoyecd the extra time satellite has
provided us. Cycle—-Sat has proven that satellite is &
very viakle methocd to distribute cormercials.

—Dana Geiken, DMB & B

— Merle Welch, Foote, Cone and Beiding

We have become accustomed to the ease and reliability of
receiving commercial spots via satellite. We are also
impressed with the flexibility of the system in regard to
getting refeeds and special feeds. We look forward to a
long working relationship.

— Karl Hagnawer, KPLR

Cycle-Sat has been quite pos%t%ve.
e and the convenience of receiving
n helpful in scheduling our
production use

Our experience at WGN-TV with
The system has been very reliabl
the commercials in non-primetime has bee
tape machines. Our equipment has been freed for

during the prime hours.

— Robert Strutzel, WGN-TV

The quality and reliability cf the hardware
and software is outstanding., It's error free 1in
its operation, and the speed with which we
:;f“;vt commercial feeds saves us make-goods

d lost time.

—Jim Martin, WOAY-TV
If you haven't already joined the Cycle Sat spot delivery network, check out the reception we'e
getting from those who have. We guarantee network quality
transmission of your spots, along with standardized traffic ' CYCLE 4 SA'I-, INC.
instructions. For service that's out of this world. .. Call A COMMUNICATIONS NETWORK

1'800'2 74'2728 . ©@Cycle Sat, 1989 A SUBSIDIARY OF *MINNEBAGO INDUSTRIES, INC.

Circle 116 on Reader Service Card.



SACHTLER CORP. OF AMERICA
STRAND ELECTRO CONTROLS
STRAND LIGHTING
TEATRONICS

TEKNO

THEATRE SERVICE & SUPPLY
TIMES SQUARE LIGHTING
TVI/THEATRE VISION

TWR LIGHTING

ULTIMATE SUPPORT SYSTEMS
UNION CONNECTOR
UNIVERSE STAGE LIGHTING
UsHIO AMERICA

VIDEO SERVICES UNLIMITED

KEYERS

BEAVERONICS
GRAHAM-PATTEN SYSTEMS
THE GRrASS VALLEY GROUP
TEccoM

MONITORS, VIDEO

ASACA/SHIBASOKU CORP.
BARCO INDUSTRIES

COMSAT WORLD SYSTEMS DIv.
CONRAC DispLAY PRODS.
ELECTROHOME

HritAcHI DENSHI AMERICA
HoobmaN Corp.

IKEGAMI ELECTRONICS

JVC PROFESSIONAL PRODUCTS
LENCO ELECTRONICS
MiTsuBisHI PROF. ELECTRON-
ICS

PPANASONIC INDUSTRIAL CO.
SHARP ELECTRONICS CORP.
SONY BROADCAST

SONY PRO VIDEO

VIDEO Disrray CORP.

VISTEK

'NTSC ENCODERS/
DECODERS

ASACA/SHIBASOKU CORP.
BROADCAST VIDEO SYSTEMS
CENTRAL DYNAMICS LTD.
COMPREHENSIVE VIDEO SUPPLY
CONRAC DisprLAY PRODS.
FAROUDJA LABS

FOR-A CORP. OF AMERICA
INTELVIDEO

LLENCO ELECTRONICS

LYON LAMB VAS

OMICRON VIDEO
PANASONIC BROADCAST
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PROGRESSIVE IMAGE
QUALITY VIDEO SUPPLY
SHINTRON Co.

SIGMA ELECTRONICS
TELEMET

THOMSON VIDEO EQUIPMENT
TRUEVISION

TTE

VIDEO ASSOCIATES LABS
VISTEK

VORTEX COMMUNICATIONS
YAMASHITA ENGINEERING

PROJECTORS,
VIDEO

GE PrOJECTION DisprLAy
HITACHI DENSHI AMERICA
IKEGAMI ELECTRONICS
INFORMATION DispLAY
MITSUBISHI PROF. ELECTRON-
IS

SONY BROADCAST

REMOTE MOTION
CONTROL

ELICON
INTERACTIVE MOTION CONTROL

ROBOTIC CAMERA.
SYSTEMS

AF. ASSOCIATES
TELEMETRICS

TSM/TOTAL SPECTRUM MFG.
VINTEN BROADCAST

STANDARDS
CONVERTERS

A F. ASSOCIATES

ALTA GROUP

CEL ELECTRONICS

E1GEN VIDEO

FORTEL

MERLIN SNELL & WILCOX
Ok1 ELECTRIC INDUSTRY CO.
QUANTEL

SHINTRON CO.

THOMSON VIDEO EQUIPMENT
TokO AMERICA

VIDO INTERNATIONAL
VORTEX COMMUNICATIONS
YAMASHITA ENGINEERING

4 6 6 o 6 o 0 0 0 06 s o s e s o s s o e

b

g

STILL STORE
SYSTEMS

SWITCHERS,
ROUTING/DAs

ABEKAS VIDEO SYSTEMS
ALTA GROUP

AMPEX
ASACA/'SHIBASOKU CORP.
ASTON ELECTRONICS
BTS

CEL ELECTRONICS
DUBNER COMPUTER SYSTEMS
HARRIS BROADCAST
HARRIS VIDEO SYSTEMS
LEITCH VIDEO

OKTEL CORP.

PINNACLE SYSTEMS
QUANTEL

RANK CINTEL

SHINTRON CO.

SONY BROADCAST

SWITCHERS,
MASTER CONTROL

AMPEX

BSM SyYSTEMS

BTS

CCl1

THE GRASS VALLEY GROUP
IMAGE VIDEO

KAITRONICS CORP.

OMICRON VIDEO

TorPEY CONTROLS/KEY VIDEO
UTAH SCIENTIFIC

SWITCHERS,
PRODUCTION

ABEKAS VIDEO SYSTEMS
ALAMAR ELECTRONICS
ALTA GROUP

AMPEX

AMX

CLENTRAL DYNAMICS LTD.
COMPREHENSIVE VIDEO SUPPLY
CRrOssPOINT LATCH CORP.
EcHOLAB

FOR-A CORP. OF AMERICA
THE GRASS VALLEY Group
INTERGROUP TECHNOLOGIES
KAITRONICS CORP.

MATRIX SYSTEMS CORP.
ROss VIDEO

SHINTRON Co.

SIERRA VIDEO SYSTEMS
SONY BROADCAST
THOMSON VIDEO EQUIPMENT
TOSHIBA AMERICA
VIDEOTEK

VITAL INDUSTRIES
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3M BROADCASTING
ADRIENNE ELECTRONICS
ADVANCED VIDEO ASSOC.
AMTEL SYSTEMS

AUBURN INSTRUMENTS

BSM SYSTEMS

BTS

CCl

CEL ELECTRONICS

CENTRAL DYNAMICS LTD.
CHANNELMATIC
COMPREHENSIVE VIDEO SUPPLY
DATATEK CORPp.

DI-TECH

DYNAIR ELECTRONICS
Dy~NAMIC TECHNOLOGY

ESE

FOR-A CORP. OF AMERICA
THE GRASS VALLEY GrOUP
HEDCO

IMAGE VIDEO

INTERGROUP TECHNOLOGIES
JVC PROFESSIONAL PRODUCTS
KAITRONICS CORP.

LAIRD TELEMEDIA

LEITCH VIDEO

LENCO ELECTRONICS

MATCO

MATRIX SYSTEMS CORP.
MULTIDYNE ELECTRONICS
Mycomp TECHNOLOGIES CORP.
OMICRON VIDEO

QUALITY VIDEO SUPPLY
ScHMID TELECOM

SHINTRON CO.

SIERRA VIDEO SYSTEMS
SIGMA ELECTRONICS
SOLUTEC

TELEMET

THOMSON VIDEO EQUIPMENT
TorPEY CONTROLS/KEY VIDEO
UTAH SCIENTIFIC

VIDEO ACCESSORY CORP.
VIDEOTEK

VITAL INDUSTRIES

VORTEX COMMUNICATIONS

SWITCHING
AUTOMATION

AMERICAN BROADCAST
AMHERST

BTS

CCI

CHANNELMATIC




N
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CONNOLLY SYSTEMS
Dy~NAMIC TECHNOLOGY
FLORICAL SYSTEMS

THE GRASS VALLEY GROUP
GRUMMAN ELECTRONICS
ISS ENGINEERING

MEDIA COMPUTING
TorPEY CONTROLS/KEY VIDEO
UTAH SCIENTIFI¢

VIDEO DATA SYSTEMS
VITAL INDUSTRIES

I

,r'ﬁi

et

TAPE
SYNCHRONIZERS

AMTEL SYSTEMS

AUDIO KINETICS

CIPHER DIGITAL
EbnrrroN USA

EVERTZ MICROSYSTEMS
MULTE-TRACK MAGNETICS
UNITED MEDIA

SYNC AND PULSE
GENS/PROCS

AMP Probucts COrp.
R.B. Axnis Co.

ANRITSU AMERICA

CClI

DIGITAL PROCESSING SYSTEMS
JOHN FLUKE MFG. Co.
THI: GRASS VALLEY GROUP
HEDCO

LEITCH VIDEO

LENCO ELECTRONICS
LYON LAMB VAS
MULTIDYNE ELECTRONICS
OMICRON VIDEO
PROGRESSIVE IMAGE

QSI SYSTEMS

SIERRA VIDEO SYSTEMS
SIGMA ELECTRONICS
VIDEO ACCESSORY CORD.
VIDEOTEK

VORTEX COMMUNICATIONS
YAMASHITA ENGINEERING

TAPE ERASERS,
DEGAUSSERS

ALLSOP

AUDIOLAB ELECTRONICS
CMC TECHNOLOGY

CoMAD COMMUNICATIONS
COMPREHENSIVE VIDEO SUPPLY
GARNER INDUSTRIES

GENEVA GROUP

MICROTRAN CO.
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