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DIGITAL TELEVISION SYSTEMS

"Harris created an all -digital facility
that let us double saleable inventory,
and they did it at a near -analog cost."

Robert Allbrittor, Chief Operating Officer, Allbritton Communications

When Allbritton Communications
wanted to reach two television mar-
kets from a single location, Harris
incorporated a centrally located all -
digital studio with microwave links
to three transmitters over 100 miles
apart, two remote news bureaus
and 3 additional
microwave repeater
sites. This solution
enables Alabama's
ABC 33/40 to blan-
ket the state with
city -grade signals.

"Harris' digital
solution gives us
multichannel capa-
bilities which allow

us to offer four distinct channels to
advertisers," Robert Allbritton notes.
"Not only do we now have twice the
product to sell; we have the ability to
broadcast DTV as soon as we're
ready. What's more, Harris designed
and implemented our digital solution

faster than we ever
thought possible -
and at a cost only
10-15% greater than
analog."

From an all -digi-
tal studio and C -/Ku -
band teleport facili-
ty...to a fleet of
Harris ENG and
SNG vehicles that

proudly bear the ABC 33/40 logo,
Harris met Allbritton's unique
challenge with state -of -the -future
technology.

Whether tour needs call for
digital) -ready analog, or digital
right now, call Harris today. We'll
show you how digital is more of a
practical reality than you may think.

HARRIS CORPORATION
BROADCAST DIVISION

7920 Kentucky Drive
Florence, KY 41042 USA

TEL +1 606 282-4800
FAX: +1 606 283-2818

M HARRIS
A new world of broadcast solutions

Systems: Electronic News Gathering - Fly -away Satellite - Mobile Production - Radio Studio - Satellite News Gathering
Satellite Uplink - Television Production - Television Transmission - Terrestrial Microwave

See us at NAB Booth #6309

Circle (4) on Free Info Card

©1997 Harris Corporation
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Acivanc
Digital Television and Video

of just digital video, advanced

digital television and video

(ADTV). The basic, video production

tools, advanced beyond 525i for

both the 1125i and 525p formats.

We're developing basic production

tools for 1998 and beyond. Welcome

to the next generation of digital

television. From Panasonic, the

company with the most firsts

in digital video.

ADVANCED DIGITAL TELEVISION & VIDEO

ttchepact digital

i rs in

both the 1125i
and 525p

image formats

for studio or mobile
requirements combine maximum

performance with operation flexibility
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range of advanced

studio monitors
constitute a complete
set of display tools
for the production of
Advanced Digital
Television and Video.

Danasonic 1125i
I studio cameras and
525p and 525i camcorders

are essential members

of the visionary ADTV
family of products,
of=ering an extensible,
scaleable and affordable

path to digital television.

V/TRs like the AJ-HD2000 ani
V AJ-HD580/1-IDP500 combina-

tion offer state-of-the-art full
bandwidth 10 -bit digital video n
the 1125i imzge format.

Panasonic
For more information on the latest Panasonic ADTV products, call: Broadcast & Digital Systems Company
1-800-528-8601 (Upon request enter product code 03) voA ,.panasonic.com/pbds
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We've got more under the hood.
In fact, a lot more.

We've just added a built-in
Zip®drive and D -NET file
transfer network.

You'd think all that would
add to the cost of the unit.

Not so. The price of
DigiCart/II Plus is the
lowest it has ever been.
And, it's still got the reliable
features you've come to
expect from DigiCart
recorders. It stores almost

50 hours of audio on hard
disk, provides instant access
to thousands of cuts, and
has your choice of
Dolby AC -2 ',wow. If
or true 16 -bit linear }10

recording. se?'
We invite you to take

it out for a test drive
and make the comparison.

We're that sure that after
you test drive it, you'll want
to park it at your place.

Attention call
letter stations."

You're only a
phone call away

from a free
10 -day Test Drive.

So try it out.
We'll understand if

you don't give it back.

(818) 991-0360

PROFESSIONAL DIGITAL AUDIO

For more information call (818) 991- 0360 / Fax (818) 991-1360 / www.360systems.com

*Offer good in U.S. and Canada only Circle (14) on Free Info Card See os at NAB Booth #RL2025
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The world's most advanced servers
Clipbox Cachebox

 All the bandwidth, for all the users, all the time.  Distributed networked operaticn.
 Non -compressed, compressed, or both.  Cost effective DV compression.
 Integrated editing.  Dual system redundancy.
 The world's most advanced central server.  The world's most flexible distributed server.

QUANTEL

CLIPBOX &CACHEBOX
in partnership or stand-alone - the finest in server technology

Call our 24 hour Clipbox Hotline now: 1 800 218 0051 Ext. 773

Quante] Inc, 28 Thorndal Circle, Darien, CT 06820 Tel: +1 203 656 3100 Fax: +1 203 656 3459 hnd://www.quantelcom
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Plethora of products
This year's NAB is sure to be a plethora of products. Yep, a bounty of boxes, a ton of technology,
a marketplace of miracles, a forum for the future. Well, you get the picture!

Although last year's show was so hot, and everyone got burned and ended up afraid to do anything,
that won't be the case next month. A short survey by our news writer showed, as he put it, "The
checkbooks are open." Stations are in a buying mood and that's good.

It's about time we got on with the DTV conversion process. For a few good and a lot of not -so -good
reasons, stations have delayed making the investment in their futures. I know some hoped that DTV
would never make the light of day, but it's here now, so let's profit from it.

Since January's CES show, I have sensed a building intensity, an anticipation for the NAB convention.
Readers tell me they want to get to the show, not just to look, but
to buy the products they'll need to convert to digital. What fun it
must be to know you're on the ground floor of this monumental
industry shift. From analog to digital, a transition that's, in our
industry's time frame, going to happen in the blink of an eye. What
wonderful excitement to know you're in at the beginning, to be a
part of history. I've talked to engineers who were there when color
was first introduced. Sure, they speak of the problems, but they also
talk of the adventure, the spirit of challenge and experimentation
they felt.

So, as I write this in the middle of February, I'm still wondering
what new and exciting technology will grace the show floor. As the
convention grows ever larger and the crowds increase, the chal-
lenge for me and my staff will be to help you make the right
decisions for your station or production house. We'll be there,
some 100 strong, spread over six magazines, all just as excited as
you are about the changes in our industry.

Stop by one of our booths, renew your subscription or talk to a member of our staff. We'll be glad
to see you. And, for you techno geeks, check out our NAB Electronic Daily at
www.broadcastengineering.com. We will have a full-time staff on -site bringing you the latest news
and products from the show floor and off -site press conferences. If you left your laptop at home, don't
worry. The site will be on-line for months to come, so be sure and check it out.

In the meantime, don't forget to write. Our address is shown below.

'93 MAID) \

Brad Dick, editor

direct: brad_dick@compuserve.com
website: www.broadcastengineering.corn
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The digital TV debate co tinues. But one thing is perfectly clear.

WI -ether you're planning to use 80p, 72Cp or 10801 resolution, there's

only one company to turn to far your DTV solution - NDS.

With our extensive range of contrib bon, distribution and ATSC products,

NDS is your ore stop shop for High Defini ion and Sondard Definition encoding,

multiplezng, modulation, splicing, ad i sertion, :onditional access and system

contrcl, Decades of digital experien e and proven leadership in the design,

manufacture and Integra ion of digizal television products make

NDS the ight cho ce to help you win with DTV.

Thee are many resolutions, bu only one company with the complete

DTV solution. See it f r yourself at the NDS booth at NAB,

April 6-9, S -t 312, at 7hc Sands Convention Center.

firing the magazine wrapper, r a busir eriS card, and you'll be eligible

to win one of 8 Zenith DVD2000 Video disc players.

Wok., lcnni  Womtn

NOS Americas Inc.. 3501 Jam ee Road, Salta 200. Newport Beach. CA92660, USA

Tel .1 714 725 2554 Fax +1 714 725 2545

wwwwdsworld.c m 199.3 Copyright NOS Ltd, All rights reserved.

Cade (16) on Free Info Card



Reader Feedback

re: Networking basics
Hi there.

First off, I have been a subscriber in
one form or another since my radio
engineering days back in
1963. You have the best mag-
azine in the industry.

In Brad Gilmer's January
article starting on p. 52, there
is a nice graphic on color
coding telephone cable for
10baseT cables. But, there is
no mention of straight -
through or crossover cables
for PC to hub and hub to

ed pair cable. In the designation 10Base-
2, the "2" indicates the approximate
maximum cable run in hundreds of
meters. See the table below:

DESIGNATION MAX.

SPEED

MAX. CABLE

LENGTH

CABLE

TYPE

EXTERNAL

TERMINATION

10Base-2 10 Mb/s 200 meters coaxial 500
RG-58

10Base-5 10Mb/s 500 meters coaxial 5012

Belden 9880

10Base-T 10Mb/s Approx. 100
meters

UTP Cat -3 None req.

100Base-TX 100Mb/s 100 meters UTP Cat -5 None req.

100Base-FX 100Mb/s 412 meters 2 multimode None req.

fibers

hub connections. The notation 'White/
Solid" and "Solid/White" is kinda ab-
stract. It should be "Base (white) and
tracer (blue)" for Tip and "Base (blue)
and tracer (white)" for the first pair.
And on for White/Orange, White/Green
through to the last colors in sequence
- Purple/Slate, Slate/Purple. (Although
you wouldn't go this far for network
wiring.)

On p. 54 it says that Thinnet is occa-
sionally called 2BaseT. This is wrong. It
should be 10Base2. The "10" refers to
the network speed, i.e., 10Mb/s. The 2
refers to the wire size. There is also
10Base5 for RG-8-based cables.
"2BaseT" would refer to unshielded
twisted pair at 2Mb/s.

BOB PETICOLAS

Dear Bob,
Thanks for your comments on my

column. You are correct that a special
cable is required to connect two com-
puters using 10Base-T wiring.
See the drawing below: $4,000

PIN SIGNAL SIGNAL PIN

1 TD+ 3 $3,000< >RD+

2 TD- RD- 6<

RD+3 1<

RD-

>TD+

6 2
'c7, $2.000< >TD-

The notation "2Base-T" was
indeed an error - it should
have been 10Base-T. The 10
stands for the speed of the net-
work. The "T" stands for twist -

BEST REGARDS,

BRAD GILMER

re: Frame Grab and the
missing link
Dear Brad.

The January issue of Broadcast Engi-
neering had a confusing graphic on p.
58. The left vertical axis seems to have
no bearing. Is there a price curve miss-
ing (like with a negative slope?)

BEST REGARDS,

RALPH JUSTUS

DIRECTOR OF ENGINEERING

CONSUMER ELECTRONICS

MANUFACTURERS ASSOCIATION

You're right Ralph. See the corrected
graphic below.

-

$1.000 -
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Jump start on the future
Brad,

The following got the best of me,
therefore, this message to the editor. I

am looking at p. 8 of the Jan-
uary issue of Broadcast Engi-
neering, the block entitled: ON
THE COVER.

I'm wondering how WFBG-
TV of Altoona, PA, ever se-
cured a 1965 Chevy van in
1962? Granted, Detroit will
give you a three to five month
jump on the chronology of the
next models, but a three-year

advantage? Wow, I knew the Triangle
Stations (with Walter Annenberg at the
helm) had clout in that decade, but to
get such a jump start out of Detroit
borders on a modern-day miracle.

Furthermore, referring to p. 16, on
the Mt. Sutro Project, I was under the
impression that San Francisco is mar-
ket #4 and Philadelphia is #5. See the
last paragraph.

Thanks for your time, Brad, and best
regards.

JESSE MAXENCHS, CBT

NEE. ORBAN

Sharp eyes Jesse. The truck that ap-
peared on the cover was a 1965 Chevy
van. Although it was high tech at the
time, it looks almost prehistoric by
today's standards. Readers loved the
cover concept - and the engineer's
hat! We all had a lot of fun looking back
at old issues. For a monthly teaser
about broadcasting's history, see the

"Freeze Frame" on the second
page of each month's Table of
Contents.

In checking the "Bowker 1997
Yearbook," San Francisco is still
listed as market #5, with Phila-
delphia market #4. Maybe if

15 you guys had a better football
team, you could be #4.

BRAD DICK

14 Broadcast Engineering March 1998



PERFECT!
Perfection is a surd used to describe Ikegami's
HK -388 wh ch consistently performs beyond
expectations holding resclution and colorimetry
even in very low and "colorful" lighting conditions.

Featuring Sk n (all Emmy Award winner),
the Ultra-wicieband HK -388 and HK -388P hand-held
companion are full digital cameras that combine
Ikegami's vast studio experience with today's
digital techrlDlcgy. Wide screen models, HK388VJ
and the port3b e HK-388PW, offer instant switch ng
between 16:3 and 4:3 aspect ratios. These cameras
feature New Generation P.SICs for Ultra -High Dersitv
640,00C pixel, 2/3" FIT CCDs; Skin, Slim and
Diagonal De -ail; Ultra-Wideband Component Triax
or Optional Digital Fiber Transmission Systems;

011

1111-388

Analog and Serial D gite Component Outputs;
Modulation Depth o: BO% at SmHz, Sensitivity. d
-8 at 2030Lux S/N rato of 62dB; End now wit1-
12-Bi: A to D converio-i

We invite you To take a close look at a camera
-hat will b-ing you to new hei hts of perfection:
kegami's

=or more irforTiatioi, ccntac your Regional Sales
Jffice o- the ILegarr i dealer earest you.

ROPER

STUDIO/FIELD
DIGITAL CAMERA SERIES

Ikegarli E ectronics (U.S.A.), Inc. 37 Brook Avenue, Mam oat Ni 07607
East Coast:1201) 168-9171 West Coast: (310) 5N-0050 Southeast: (954) 715.2203

Southwest: (972) 869-2363 Midwest: (6310) 834-9774

Circle (5) on Free Into Card

HX-3138

Ikegarni



Beyond the Headlines

News

Not just another tall Texan
BY LARRY BLOOMFIELD

Most every aspect of the transition
to digital delivery of TV signals in

accordance with the ATSC standards
has its own pitfalls, problems and solu-
tions. The area plagued
with the greatest quag-
mire is the transmission
system. It wasn't long ago
that none of us knew just
what frequency we were
going to be operating on
until the FCC addressed
this issue.

With all of that said
and done, we have had
to address the issues of
transmitter, transmission
line and tower with cau-
tion and skill, while
maintaining current
NTSC operation and make this all hap-
pen without taking on a debt the size of
the federal government.

Much has been said about the avail-
ability of qualified tower companies to
address these issues in a timely fashion.

A sharply tuned crystal ball coming
into this would have made our jobs a
lot easier. Not every market has a Mt.
Wilson or a World Trade Center to put

New tower top cap to be installed. A four -inch steel plate will support a 32,000 -
pound antenna system. (Photo courtesy of Jay Watkins.)

our towers on. At the frequencies we
operate, height is a prime consider-
ation over power in getting a respect-
able coverage pattern of our market.

It is, therefore, not uncommon to find
towers scattered around the country

FRAME GRAB
A look at the issues driving today's technology.

Station checkbooks are open.
Stations are planning on spending between $3 to S6 million to equip
their facilities for digital broadcasting.

$0-$1.5M 12%

$1.6M -$3M 32%

$3.1M -$6M 16%

More than S6M 24%

Don't know 16%

that are 2,000 feet or more in height. In
the major markets, the decision has
been made, but in the smaller markets,
there is still time to learn from our big

brothers so we don't
have to reinvent the
wheel.

One such scenario
is the RF system at
KHOU-TV in Hous-
ton. According to
David Carr, KHOU-
TV's director of en-
gineering, they start-
ed planning about
eight years ago with
a new transmitter
building project,
which included a new
transmitter, tower

and building.
Carr knew at that time there were

going to be changes in television and
possibly a move to digital television.
"We planned for it. We built a building
that, after it was finished and our
(NTSC) transmitter was installed, we
still had half of the building empty in
preparation for the new transmitter."

Kline erected KHOU's eight -year -old
tower. Most all TV stations in the mar-
ket are located in one area in a tower
farm. According to Carr, the tower
farm is located southwest of down-
town. "There's no elevation to speak of
at the tower farm. The elevation at the
transmitter site is 72 feet. KHOU doesn't
share its transmitter building site with

KHOU approximate upgrade
phase costs:
 Harris transmitter - $800,000;
 Tower modification - $350,000;
 Dielectric antenna - $300,000;
 Transmission line - $360,000;
 Labor to install transmission line

and antenna - $300,000.
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True Dual Domain Audio Testing at an Attractive Price Point

The Portable One Dual Domain is
the complete portable test
solution for analog and digital
audio and the AES/EBU/SPDIF
serial digital interface. As the
first portable Dual Domain®
audio analyzer, it includes sepa-
rate and independent hardware
for analog, digital and interface
signal generation and
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 Comprehensive analog audio
analyzer

 True digital domain analyzer
with -140 dB residual noise

 Independent analog & digital
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interface jitter
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anyone else. Although we are the sole
owners of the tower, we do have one
tenant -a UHF full -power station."

The height of the antenna is 2,047
ASL and the tower is a guyed, 2,000 -
foot structure, complete
with an elevator that goes
to within about 50 feet be-
low the bottom of the low-
er antenna. The station's
NTSC channel is Channel
11 and the DTV channel is
31. Carr wants the DTV
antenna to be top -mounted
and is currently using a he-
lical Dielectric antenna for
NTSC. Because of the ad-
ditional length of the Chan-
nel 31 antenna, the tower
will have to be shortened by 55 feet to
make room for the DTV antenna. Carr
is hoping to get the same footprint with
the DTV installation as he is getting
with the analog system. They were at
maximum clearance from the FAA with
the NTSC equipment. The FAA would
only grant them up to that height. Carr
wanted to maintain the height and also
wanted to top -mount the new DTV
antenna instead of side -mounting it; so

David Carr, KHOU-TV
director of engineer-
ing.

down, shorten the tower, put the new
DTV antenna on top of the shortened
tower and then put the Channel 11
antenna back on top of the DTV anten-
na 'stacked.'"

When asked about the
coax to the NTSC anten-
na, Carr said, "The Chan-
nel 31 is also a Dielectric
and they've taken all that
into account. They've fig-
ured a way of how to get
the feed to the Channel 11
antenna through the Chan-
nel 31 antenna." Dielec-
tric constructed the Chan-
nel 31 antenna with
enough structural integri-
ty to support the Channel

11 antenna."
Carr looks at the channel DTV allo-

cation as a temporary measure. Ac-
cording to Car; KHOU will remove
one of the antennas and increase the
tower back to its original height and
hopes that when that happens that he
may be able to go back to his original
channel and it will be on top again,
abandoning the Channel 31 antenna.

A tower that high has warning lights

A Harris -Sigma CD transmitter installed at KHOU. (Photo courtesy of Jay Watkins.)

the only choice was to reduce the height
of the tower.

To accomplish all of this, Carr ex-
plained his installation in further de-
tail. "What I've got is a tower and at the
top of the tower is the NTSC antenna,
which is roughly 85 feet long. I'm going
to have to remove that antenna, bring it

and Carr said they use strobe lights.
Although they still have to have main-
tenance done on them, they hardly ever
have to be changed.

The antenna work is expected to be
finished by the end of July. The trans-
mission line is already on the tower and
has been installed and the DTV trans-

mitter is also installed.
Because the balance of the work is

being done by outside contractors,
Carr's next step is to install the STL,
get a hold of an ATSC encode; master
control switcher and put the system
together. After the station is ready to
go on the air with its digital system,
Carr plans to bump NTSC up to the
new standards. "CBS is saying they
are going to provide me high -defini-
tion or 1,080i signals, some during
prime time." However, KHOU does
not plan to do any multicasting, but
doesn't know what CBS' plans are.
According to Car; "At this particular
point (our) corporate stand is that
we'll do high -definition in 1,0801, one
channel, whether it's upconverted or
true high -definition originated off film
or live."

Does Carr see viewers running out
and buying new TV sets once KHOU
is on the air with high -definition tele-
vision? "The viewer demand isn't there
because they don't know the differ-
ence. High -definition on small screens
is a total waste. I would say that a
screen, in order for you to appreciate
high -definition, has got to be at least
35 inches. RCA had to create the de-
sire for color television in the public
by producing Bonanza in the early
days of color and the industry will
probably have to do something similar
with DTV and high -definition."

What is the next step in digital in
television? "I don't know," Carr re-
sponded. "I have in mind several ap-
plications that we can put DTV to
good use on, aside from delivering a
pristine picture with six channels of
audio. However, I still keep thinking
it's reaching for a killer 'app.' There's
got to be a killer application in all of
this somewhere."

You've got to keep in mind that we are
a point-to-multipoint distribution sys-
tem. So somebody is going to really
desire our bits and that we can do a
little bit at a time. Some are saying you
can change these shots (pictures) you're
looking at on a football game or you
can do whatever. That's not a killer
app. I'm sorry. That's a hobby. I'm
talking killer true app. But I don't know
what it is. I guarantee it will surface
within the next couple of years."
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O SNELL

YOUR SURVIVAL
SDTV? HDTV? Both? - Managing the Evolution
How easily can you adapt to the digital television future? Snell & Wilcox has many

of the answers you need. Especially on the question of HDTV. After all, we've /

been developing High Definition technology for the past ten years.

Can I use my
existing facility for

production and then
upconvert to HDTV

for transmission
and still adhere

to the FCC
requirements?

Yes. FCC regulations only require

the transmission of a digital signal

but don't specify the digital transmission or

production format. Standard Definition (SD)

formats such as 4801 can be upconverted to

higher quality formats, and component digital

signals from clean sources upconvert fairly

well to HDTV. NTSC is not so good because

of its limited bandwidth. D-2 and D-3 digital

signals are better than analog because of the

reduced noise. The ideal pictures for this purpose

are those downconverted from HD.

So the best solution of all is to use

HDTV cameras for acquisition

and downconvert to SDTV for

post production prior to up -

converting. This also means you

get continuing value out of your

existing SDTV hardware investment.

Can I downconvert a signal
so that I can do local

production?
Yes. Studio quality baseband HD feeds just

require a suitable downconverter set to the
required aspect ratio. If the source is an ATSC

MPEG bitstream, it's got to be decoded back to
baseband video with the highest possible

quality before downconversion.

How do I deal with a
Easy. Compared with clean 601 digital

signals, archive material typically suffers

from problems such as tape noise, film

grain, poor quality transfer, motion weave

and sometimes the degradation of old age.



UIDE TO HDTV
Is it time to transfer my

facility to a 601 type
production at the

very least?

Maybe. 601 isn't HD

and will still require

upconversion, but the

output quality will be much

better than upconversion from

other sources. If your NTSC quality

is good, you could use a high grade

decoder and an upconverter to

output HDTV in the short term.

If it isn't, you should fix it because

upconversion reveals poor quality

and MPEG encoders don't like noise.

my archive material?
Careful noise reduction and pre-

processing of these SD signals prior

to upconversion will tackle each of

these problems and enable you to

maximise the value of your archives.

Can I pass
through

an HDTV
signal> if I'm

not
doing any

local HD
production?

Yes. The HDTV signal you pass
through will be MPEG encoded
and provided you don't modify
it in any way, it's a cinch.

What kind of quality can I expect
when I upconvert my
local production for
transmission in HD?

Best results are from a

601 digital source. Then

analog component is the

next best, finally the least

good results come from a

composite NTSC source.

When you have no choice

but to use composite, you will need

the best decoder. With less than

excellent decoding, residual NTSC color

subcarrier can remain in the decoded

video signal. This is then treated as

video by the MPEG encoder, wasting valuable bandwidth.
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THE DEFINITIVE HD RANGE

FROM SNELL & WILCOX
Up and downconversion allows existing equipment to complete
its life cycle into the HD era.

HD5100: HDTV Upconverter

Fully featured provider of high quality

upconversion from SD to all current HD formats.

Transmission/ProductionIII In!

HD2100: HDTV Downconverter

Excellent quality pictures, particularly suitable

for dual SD/HD production

10 bit Transmission/Production

HD50: HDTV Upconverter

Economical analog upconversion.

Ideal for monitoring.

General Purposehit

111111111111MEIMIN
HD200: Compact HDTV Downconverter

Economical solution for dual format studios.

General PurposeIs hit

HD6000: HDTV Field Rate Converter

Converts both ways between previous

1125HD formats and US 1080 standard.tin Transmission/Production

CPP100/CPP200: Compression Pre-processors

With optimum noise reduction for dramatically

reduced bitrates and improved image quality.

The CPP200 also incorporates precision

decoding and audio processing in a single unit.

Transmission10 In!

ARC150: Aspect Ratio Converter

Economical conversion of material between

16:9, 4:3 and all intermediate formats, in

either direction. Also ideal for parallel

transmission of 16:9 and 4:3 signals.

Transmission/ProductionIll hit
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For more information and product details call us on
408 260 1000 or fax us on 408 260 2800.

e-mail: info@snellusa.com. www: snellwilcox.com.

And to see DTV solutions in action visit our booth #9876(LVCC) at NAB '98
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FCC finalizes DTV channel assignments

News wires were ablaze Feb. 18 and
19 with headlines that read, "Good

News - Finally!" "The long-awaited
FCC -revised DTV table is out." Offi-
cially known as the Memorandum Opin-
ion and Order on Reconsideration of
the Sixth Report and Order (FCC 98-
24), as adopted Feb. 18, 1998."

The official notification was issued on
Feb. 18 by the FCC in which it an-
nounced where who was going to do
what, putting an end to the long wait for
the much -anticipated final DTV allot-
ment table. In the Report ET 98-2OET,
broadcasters are told on what channel

and with how
much power
they will be
broadcasting
their digital
TV program-
ming. With
this action,
the FCC has
removed "the
biggest fly
from the oint-
ment" (see
BE January

1998 p. 14, "The Scramble for Chan-
nels") and broadcasters can begin to get
on with the business of procuring and
installing those frequency -sensitive com-
ponents in their DTV chain.

According to the FCC, it has affirmed
digital TV (DTV) channel assignments
and other technical rules and proce-
dures with minor modifications. In this
action, the commission also finalized
the core spectrum to be used for DTV,
made adjustments to UHF DTV power
levels, took steps to avoid adjacent -
channel interference and made admin-
istrative and technical changes to min-
imize the impact of DTV implementa-
tion on low -power operations.

The action was in response to 231
petitions for reconsideration of the orig-
inal DTV allotment table that was is-
sued this past fall. In the revised table,
the commission made 71 changes. It
changed 42 allotments to eliminate spe-
cific DTV-to-DTV adjacent -channel sit-
uations and 29 allotments addressing
specific requests. As part of this action
the commission also tightened the tech -

Ed Kennedy, director
of operations for KTLA,
Los Angeles.

nical rules that limit out -of -band emis-
sions from DTV operation and provid-
ed flexibility in its administrative pro-
Cesses to encourage adjacent -channel
co -locations.

Using software developed by the
Community Broadcasters Association,
the commission changed 66 allotments
in the DTV table to avoid using a
channel now used by one or more low -

power stations. These changes were
made so that the affected full -power
broadcasters would have an equiva-
lent situation with their new DTV
channel assignment.

In this action, the commission will
permit DTV stations to operate with
increased power, modify their antenna
height, change their transmitter loca-
tion or take other measures to improve

Get LEMO for your
Broadcasting Connections

   *,) r

LEMO offers the following
for the Audio and Video Industry:

Connectors - Microphone, Triax,* Fiber, Hybrid**
Patch Panels - HDTV, Audio, Video, Fiber Optics

Cable Assemblies Custom Designs
'4A Triax S -cries is intermateable with Kings Triloc including the uce of the same crimp tool/dies.

-New SMPTE approved connector: used at the Olympic games.

Call us and find out why LEMO is your one -stop shopping
source for high quality circular connectors

ct L 1,-M/111 7 I
ELECTRONIC CONNECTORS

Get connected. Get LEMO:
Hi See us at NAB Booth #10338

LEMO USA, Inc.  P.O. Box 11488  Santa Rosa, CA 95406  Website: http://www.lemo.ch
(800) 44,-5366  (707) 578-8E:11  Fax (707) 578-C869  E-mail: lemous@lemo.ch
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their coverage. Any requested change
may not result in more than a 2%
increase in interference to nearby pop-
ulations served by another station. The
exception to this is if the affected sta-
tion already experiences interference
to 10% or more of its population, in
this case, you won't be permitted to
exceed this 10% level.

Approaching maximum power dif-
ferently, UHF stations will be allowed
to increase radiated power up to 200kW
within their service area and up to
1,000kW, by using antenna beam -tilt-
ing techniques. This is, of course, pro-
viding they don't exceed the 2%/10%
interference criteria mentioned above.

Under the new directive, TV licensees
and permittees will be permitted to
negotiate exchanges of DTV allotments
on an intracommunity, intramarket or
intermarket basis providing these
changes don't cause interference to oth-
er stations. If there is any additional
interference, all affected stations must
agree to accept and live with it.

With this ruling the uncertainty about
the status of VHF Channels 2 through
6 was dispelled. A core spectrum of
Channels 2 through 51 was adopted.
Additional benefits will be derived

from this rethinking. The commission
believes this should provide more flex-
ibility to address new technical infor-
mation on DTV adjacent -channel per-
formance while ensuring that there is
sufficient spectrum to minimize DTV-
to-DTV adjacent -channel interference.

Other benefits derived from this ac-

tion will be to provide more broadcast-
ers with an in -core DTV channel and
eliminate the need for second moves by
many stations (Channels 60-69). This
should also help reduce the impact of
the transition on translators and low -
power TV stations, which seemed not
to be addressed in the original Report
and Order.

Affirming its decision, however, to
retain the "secondary status" of low -
power TV (LPTV) stations, the com-
mission took additional steps to assist
low -power stations that may be dis-
placed or otherwise impacted by DTV
operations. The commission said,
"LPTV or TV translator stations eligi-
ble to seek a new channel will not be
subject to competing applications if
they face predicted interference either
to or from any allotted full -service DTV
facility, and that such requests will be
given priority over other low -power
applications." In addition, the commis-
sion modified its technical rules to im-
prove sharing between low -power and
full -power stations.
When asked about non-commercial

stations, a commission spokesperson
said, "At the end of the DTV transition
period, the commission would consid-
er establishing additional DTV non-
commercial reserved allotments for
existing non-commercial reserved
NTSC allotments that cannot be re-
placed at this time."

The decision has had its impact on
everyone. KTLA's (Los Angeles) direc-
tor of operations and engineering, Ed

Kennedy, shortly after the table had
been released said, "Tribune is commit-
ted to having KTLA on the air, following
the FCC mandate. Our current planning
and project implementation is designed
to meet that schedule. Obviously, now
that we have a channel assignment, we
can commit our vendors to supply us
with the equipment we need." Kennedy
said there were changes, "We were orig-
inally assigned Channel 68 and now
we're on 31. We know what our power
will be and we can go forward."

On the other side of the country, Evan
Watson, WETA-TV's (Washington, DC)
project manager for HDTV said, "We
were assigned to Channel 34, but the
new assignment give us Channel 27.
We operate on 26 for NTSC and that
creates an issue for potential interfer-
ence due to the adjacent -channel sta-
tus. At least we can now move along.
We will now have to order a new anten-
na as the Channel 34 one we have is too
far away from 27 to be of any use to
us." Watson said, "This is a giant pain,
but someone will need a Channel 34
antenna and we'll work a deal."

According to the commission, the
whole purpose of these changes is to
facilitate the conversion of over -the -air
TV broadcasting from analog to digital
broadcasting. The commission will is-
sue a public notice on its processing
procedures for construction and mod-
ification applications.

A copy of the revised DTV table of
allotments is available via the Internet
at www.fcc.gov/oet/dtv/.

ATSC restates HDTV and SDTV transmission standards
The Advanced Television Systems Committee (ATSC)

has restated the HDTV and SDTV transmission formats
within the ATSC digital TV standard.

According to the ATSC, six video formats in the ATSC
DTV standard are high -definition television and
include the 1,080 line by 1,920 pixel formats at all
picture rates (24, 30 and 60 pictures per second), and
the 720 -line by 1,280 -pixel formats at these same
picture rates. All of these formats have a 16:9 aspect
ratio.
The other 12 video formats, although they represent

some significant improvements over analog NTSC, are
not high -definition television; they are referred to as
standard -definition television and include the 480 -line
by 704 -pixel formats in 16:9 widescreen and 4:3 aspect

ratio, at the picture rates listed above, and the 480 -
line by 640 -pixel format at a 4:3 aspect ratio at the
same picture rates.

These definitions are restatements of terms estab-
lished and supported by the written record of the 10 -
year process of the FCC, the FCC Advisory Committee
on Advanced Television Service and the ATSC. They
also support the industry definitions for digital TV
receivers established in January by the Consumer
Electronics Manufacturers Association (CEMA).

These definitions are also fully supported by the
technical specifications for the various formats as
measured against the internationally accepted
definition of HDTV established in 1989 by the Interna-
tional Telecommunications Union (ITU).
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The V 1 Video Server from Doremi Labs
offers an elegant solution to the challelige of instant access to

huge libraries of recorded video fo7 mLltiple users. As a eel -

aid server containing the complete library. the VI Server is
networked to every workstation ant provides complete sof:-

ware control and monitoring capatilities. If your facility needs

a video server, check out these features and see why the V

Server from Doremi Labs is the acv of the pack.

 Instant access .o a huge amount of video and audio

 No dubbing- multiple feett can access the same video data

 Expandable- aid more storage. more video channels. etc.
No mechanica- moving parts- reduced maintenance costs

 Tapeless solution for your recording and playback needs

dh Simultaneous access to the server by up to 24 video channels

4 Full 4:::2 CCIR 601 picture resolution

 Variable compression ratio 2:1 up to 34:1

See us at NAB Booth #12425

Call today for a brochure:
Doremi Labs. Inc., 3631 Cahuenga Blvd. West, Los Angeles, CA 90068, USA
Tel: (213) 874 3411, Fax: (213) 874 3401  www.doremilabs.ccrn
Circle (184 an Free Info Card



Expanding their horizons terrestrially
Since our story last month about
DirecTV, additional information

has come to light. It appears there are
33 markets in 16 states where, if you
are an American Telecasting, Inc. (ATI)
customer living in a multiple -family
dwelling unit (MDU), you won't need
an 18 -inch dish to get DirecTV. In an
agreement between the two compa-
nies, All intends to expand its pro-

gramming service in the MDU market.
This is a continuing effort on Di-

recTV's part to provide service with the
top private cable and wireless opera-
tors, in addition to its more than three
million customers who own a DSS dish.
The combined DirecTV service avail-
able through ATI will be available in
the Rocky Mountain and Midwest re-
gions early this year.

( '1

) BILLION FEET
ot High Performance Cable.

AN
WE'RE

J U ST getting

Dk
The Name Trusted For Decades Of Quality Cable Is
Broadening The Horizons Of Your Communications Universe

As the world's largest supplier of broadband cable,

CommScope has become a leading source for communica-

tions solutions around the world. Thanks to years of building

information superhighways for countless applications, we are

now poised to do even greater things for your unique market.

For information on more than 6,000 coax, fiber and twisted

pair cable products plus other innovations, visit our website

or call, today. Fasten your seatbelts.

We're going places for you! C' CommScope
How Intelligence Travels.

For information call 1-800-982-1708 or 704-324-2200
www.commscope.com

The pact will provide ATI's MDU cus-
tomers with the opportunity to receive
access to the 175 -channel DirecTV pro-
gramming service. Under the agreement,
ATI also will provide its customers with
access to the U.S. Satellite Broadcastings'
premium movie service that uses some of
the transponders on DirecTV's DBS-1

satellite.
Both companies are

jubilant over the ar-
rangement. "Our
agreement with All is
an excellent match for
both parties," said
John McKee, vice
president of special
markets and distribu-
tion for DirecTV.

John McKee,
vice president of
special markets
and distribution
for DirecTV.

MDU residents will have available, for
a monthly fee, as yet not disclosed, a
digitally delivered service with a broad
selection of sports and movies. It only
makes sense that this will also make the
new digital HDTV services DirecTV
has announced available to these All
subscribers, as well.

John Suranyi, senior vice president
for ATI said, "DirecTV programming
is a great complement to our 20- to 30 -
channel line-up and further enhances
our long-term prospects in this mar-
ket." There may be
some duplication in
programming if all the
DirecTV regular pro-
gramming is offered. It
will, however; provide
subscribers with the
local -market TV sta-
tions, which DirecTV
does not provide.

This agreement between All and Di-
recTV becomes part of a nationwide
network of more than 200 DirecTV sys-
tem operators that sell, install and main-
tain Direct Satellite Service systems in
MDU buildings. Some of the other wire-
less cable operators climbing on board
the DirecTV bandwagon in the past few
months are CS Wireless, Plano, TX;
Wireless One, Jackson, MS; and Heart-
land Wireless Communications, Inc., Dal-
las, which is the nation's largest wireless
cable TV company.

John Suranyi,
senior vice
president for
ATI.
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Hello, I'm "Roswell".

Let me intr0eltice myself.

I'm the automation
solution for the new era
of multichannel digital
television. With video
compression, data net-
works and digital storage
rapidly changing every
broadcast operation, a com-
prehensive management solution is essen-
tial. I'm Roswell, the facility management
system that puts you in control.

A New Solution for the
New Broadcast Paradigm.

Designed from the ground up, Roswell
uses the most advanced technological re-
sources to provide a unified solution, one
that considers and accommodates the entire
broadcast operation. Integrating the man-
agement of schedules, storage media and
playback resources, Roswell totally coordi-

nateE on -air operations with
traff_c and other departments.
Powerful Yet Familiar.

Tile heart of the Roswell
system is a suite of software
applications with a system
architecture designed for the

complex media and material management
requirements of the future. Powered by
Windows NT and an Oracle database, Roswell
includes a networked client -server architec-
ture that supports standard software inter-
faces. The collective wisdom of an elite
Odetics engineering team, Roswell provides
a scalable solution that easily expands to
accommodate your growing needs.

To learn more about Roswell, contact
your nearest Odetics sales associate or
visit the WEB at: http://www.odetics.com/
broadcast/

°defies
Broadcast

Roswell, the forward -thinking facility management system.
The Americas (714) 774-2200 Europe +44 (0) 118 927-4600 Asia +65 324-0636

WWW http://www.odetics.com,'broadcast/ Email: broadcast-sales@odetics.com
ODE 1102. INC. 1997 I 2551;
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Choosing the right camera system is critical to success in migrating to DTV.

That's why Philips Digital Video Systems is ready now with DTVCAM, the

most cost-effective studio/field DTV solution available. used on the high

performance LDK 20/20P system, DTVCAM features unique Philips True

Frame ProgressiveTM CCD chip technology. Only Phil ps TFPTM scanning

provides full image sampling, for film -like pictures that take imaging to the

next level. DTVCAM is compatible with current broadcast equipment,



cutting transition costs and freeing bandwidth for other applications.

There's instant switchability between 4:3 and 16:9, and between Interlace

and Progressive Scan. And if you're already an LDK 20 user, we'll be happy

to upgrade on site - making ).our move to DTV even simpler.

For the full picture, see DTVC61.141 on Booth #12701 at NAB '98,

or visit our web site at dtvcairn.com Circle (21) on Free Info Card
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Getting it up on the screen bright and clear

The only way to appreciate the qual-
ities of a true, high -definition TV

picture, irrespective of its aspect ratio, is
to view it on a display device larger than
36 inches. If this is true, then proponents
of HDTV should be looking into the
different types of "larger than 36 -inch"
displays that are available. Because di-
rect -view color picture tubes of that size
are not practical, that type of display
won't be considered here. CRTs are
used in several types of projection TV
systems. We will address the techniques
used by Hughes-JVC and the technolo-
gy invented by Dr. William P. Bleha and
other scientists at the Hughes Research
Laboratories.

It is necessary to be familiar with
some of the terminology used in the TV
projection business. Do you know what
an image light amplifier (ILA) is? Tom
Brown, director of sales applications
for Hughes-JVC said, "The ILA was
formerly known as a liquid crystal light
valve (LCLV). The new name was cho-
sen to emphasize its function rather
than a technical description of the de-
vice. The device acts as an electronic
"film" to modulate illumination from
an Xenon arc lamp in exact response to
a low-level input image from, in this
application, the CRTs." The
ILA acts just like the grid in a
triode. The Xenon arc lamp is
the cathode and the light it
emits is like the electron flow
through the triode with the
screen being the plate or an-
ode (with no B+).

The CRTs that are the drive
to the ILA are flat -faced infra-
red -emitting devices. The in-
frared images from the three
CRTs are focused onto the
backs of the three ILAs. The
ILAs permit the infrared light
to change its reflecting prop-
erties, modulating the light
source from the Xenon arc
lamp, as it is reflected, at a video rate.
The changes in the infrared determine
how much light the mirrors (ILAs) will
reflect light; the more the infrared, the
more light is reflected.

The three ILAs are illuminated with

red, green and blue light from a com-
mon Xenon arc lamp, which has gone
through a diachronic beam splitter.
Because the Xenon lamp runs hot, the
light from the Xenon lamp shines into
a heat trap so that only cool light pro-
ceeds through the diachronic beam split-
ters and on to the ILAs. The beam
splitters are only 50% efficient due to
polarization.

The DLA-G10 projector from JVC.

The spot diameter of the electron
beam on the infrared CRTs, which de-
termines its resolution, will only pro-
vide about 1,200 TV lines per picture
height. That works out to 1,600x1,200.
Because the ILA and the CRT produce
analog images, there is no hard limit,
however, limiting the horizontal direc-
tion to 1,600 pixels, as would be the

IAMP &
REFLECTOR

RA'S
CRT'S1411

ammil

RELAY

11:NSES

MIRROR

CONDENSER

UV FILTER

DICHROICS FILTERS

OPTICS MODUI

The light path in a single-lens ILA system.

-4.1 I

PROJECTION

LENS

any kind of video: PAL, SECAM, NTSC,
S -Video, CVID, SVID, VGA, SVGA,
RGB with sync on green, RGB with
H&V or composite sync. The flexibil-
ity of the device to accommodate all
these different formats also tends to
limit it.

Due to the multiformat capabilities of
this projector, it has an on -board sync
generator and a decoder. The unit phase
locks to the sync of the incoming signal
and the digital raster timing generator
(RTG) generates a raster signal for the
deflection system that replicates the
incoming signal as analyzed by the
system control computer. It is capable
of reproducing either interlace or non -
interlaced signals as directed by the
signal analyzer.

Environmental issues also need to
be addressed when servicing these pro-
jectors. There is fluid in the prisms
that is harmful to the eyes, respiratory
system and skin. Cooling oil is used in
the CRTs. Both products require spe-
cial handling and must be disposed of
properly.

The Hughes-JVC projector delivers
what appears to be the brightest and
best resolution picture onto a big screen.
Just think what it can do in a confer-

ence room or on a living
room's home theater system.

Dr. Bleha's papers have ap-
peared in the SMPTE Jour-
nal. You can access addition-
al information from the
Hughes-JVC web site at
www.hjt.com.

case with a matrix device. There is non-
aliased response out to beyond 2,000
lines so that it can produce excellent
HD pictures.

The Hughes-JVC projector is manu-
factured to accommodate just about

Editor's note: JVC has recently
launched the first D -ILA projector.
The DLA-G10 is a lightweight,
1,000 lumen, 28 -pound projector. It
delivers super brightness and high
resolution found in larger models of
ILA -based light valve projectors,
but with a significant difference.
The performance comes in a por-
table, plug -and -play package. The
Direct -Drive Image Light Ampli-

fier (D -ILA) device is an original development
by JVC and an extension of the ILA that was
developed by Hughes JVC for large -screen the-
atrical projectors.

Larry Bloomfield is a former chief engineer,
industry consultant and author, located in Bend,
OR.
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Another Breakthrough Innovation

From Canon Broadcast,

Visit Us At Booth #12935.

Ca-non
The Number One Lens
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FCC U 'date

DTV application filing procedure update
BY HARRY C. MARTIN

The following is a summary of the
procedures the FCC has established

for the transition to DTV:
 DTV applications. A construction
permit (CP) application must be filed
on or before the midpoint of a station's
DTV construction period, as previous-
ly established by the commission. The
application deadlines are as follows: 1)
May 1, 1998, for network -affiliated
stations in the top 10 markets; 2) Aug.
3, 1998, for network -affiliated stations
in the remaining top 30 markets; 3)
Nov. 1, 1999, for all remaining com-
mercial stations; and 4) May 1, 2000,
for all non-commercial stations.

Affiliates of ABC, CBS, NBC and
FOX are included as network affiliates,
while affiliates of The WB and UPN are
not. The applications are treated in the

same manner as applications for minor
changes in TV broadcast facilities. Most
of the rules, policies and procedures
that apply to processing minor change
applications will apply to processing
DTV applications.

Applicants are required to complete
sections I and VII (fee information and
certifications) of FCC Form 301 and
the new section V-D-DTV Broadcast
Engineering Data.
 DTV engineering. The new engineer-
ing section is tailored for DTV. Appli-
cants should submit all data and exhib-
its called for in Section V -D for the
proposed facility. Some information may
be incorporated by reference, so long as
that information is current and the ap-
plicant provides the call sign and file
number from which the information

can be retrieved; doing so will slow the
application processing time.

The commission is discouraging ap-
plicants from incorporating any infor-
mation by reference. Section V -D begins
with a certification check list, a series of
questions where applicants may certify
compliance with key processing require-
ments. These requirements include con-
formance with the DTV table of allot-
ments, safety of air navigation, environ-
mental protection, signal coverage over
the community of license, and protec-
tion to radio astronomy, radio receiv-
ing or FCC monitoring installations.
Applicants who can answer "yes" to all
questions may expect quicker process-
ing. Some applications, such as those in
border areas, may be delayed due to
coordination requirements.

017 Fl a 1 7 1 C3
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A to D's
D to A's

DAs, EDH
Frame Synchronizers

Switchers

The Bridge o Digital
er you plan your move from the aria oi to

the digital world, consider this....0ther
companies require up to six different frames
9 ho use their serial digital products, not

fly compatible nor interchangeable.
-

Avitel uses ONE frame with our DARTnet
communications system, allowing for
automated monitoring and control of
the si4nal.

When you are ready to cross the bridge to the
digital world, choose the right solution for
our facility....A.VITEL.

1

1W sohthon....ovite -
'

3678 WIst 2100 South  Salt Lake City, Utah 84120
(801) 977-9553  Fax (801) 977-9674
Internet http://www.avitel.co.uk
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The AutoCam SP -20001X -Y is a freely navigating servo pedestal designed to operate
with the HS -2010 Serves pan & tilt head, designed to support CCD studio or portable
cameras with any combination of lens or teleprompter. The SP -2000/X -Y features
built-in manual controls and an on -board battery pack for 'cable less' operation.

The HS -2010 series pan & tilt heads includes the HS-2010MH for payloads up to
200 lbs. and the HS -2010R for payloads up to 120 lbs. The HS-2010MH features
dual robotic/manual control while the HS -2010R is robotic only. The system is
controlled by the ACP-8000S Touch Screen Controller which provides simultaneous
control of the pan, tilt, zoom and focus, as well as the X,Y and Z axis movements
of up to eight cameras.

For additional information contact Vinten Inc. today.

Vinten
Vinten Inc.
709 Executive Blvd.
Valley Cottage, NY 10989
Phone: 914-268-0100
Fax: 914-268-0113

Toll -Free Sales: 1-888-2-VINTEN
Website http://www.vinten.com

Sales offices in UK, USA, Japan, France,
Germany & Singapore plus worldwide distribution.
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No technical showing will be required
of applicants who can certify that the
proposed facility conforms to the DTV
table of allotments and specifies opera-
tion at an antenna site within 5km of
the reference allotment site, with an
antenna height above average terrain
(HAAT) that does not exceed the allot-
ment reference HAAT, and with an
effective radiated power (ERP) in each
azimuthal direction that does not ex-
ceed the allotment reference ERP in
that direction. Applicants who cannot
make such a certification will be re-
quired to submit a technical showing
that the proposed facilities will not
result in additional interference to ana-
log TV broadcast and DTV service or
to DTV allotments.
 Interference consideration. The com-
mission has provided flexibility for pro-
posals that could be affected by poten-
tial new interference. The FCC will
consider granting such applications on
the basis of interference agreements if it
finds that such grants will serve the
public interest. Any party submitting

such a proposal must file the interfer-
ence agreements, signed by all perti-
nent parties. The applicant must also
supply a list of parties predicted to
receive additional interference from the
proposed facility, a showing as to why
a grant would serve the public interest,
and a technical study showing the addi-
tional interference that would result
from operation of the proposed facility.
Applicants who use a voluntary coordi-
nation process should provide the name,
address and phone number of the person
who performed the coordination stud-
ies, together with a description of how

the coordination process was open to all
interested parties, including LPTV and
TV translator operators.
 Expiration of CPs. DTV CPs will
expire on the station's scheduled con-
struction deadline previously estab-
lished. When a station is ready for
operation, a permittee may begin oper-
ation with program tests, so long as any
condition on the DTV CP has been met,
the FCC is notified , and an application
for license is filed within 10 days.

Harry Martin is an attorney with Fletcher,
Heald & Hildreth, PLC., Rosslyn, VA. He can
be reached at martin@fhh-telcomlaw.com.

Dateline
Television, TV translator and LPTV stations in Arizona, Idaho, Nevada, New Mexico,

Nevada and Utah must file their renewal applications on or before June 1, 1998.
Wyoming TV stations also must file their renewals by June 1, which is the optional
early date for Wyoming TV translator and LPTV renewal applications.

Commercial TV stations in the following states must file their annual ownership
reports by April 1: Alaska, Georgia, Massachusetts, Rhode Island, Colorado, Minne-
sota, Connecticut, Maine, New Hampshire, Vermont, Montana, North Dakota and
South Dakota.

Tower owners in Connecticut, NewJersey and South Carolina must register with the

FCC between April 1-30, 1998.

DISTRIBUTION

TIMING

ENCODING

DECODING

TRANSCODING

Switching to Digital? Switch with Sigma.

Sigma Electronics offers a

broad range of solutons for switching and distributing serial
digital video signals. Switching matrixes of 4x4, 8x4, 16x4, 16x16, 16x1, 16x2, 32x1, and
32x2 are available. Standard features include Multple Levels of Switching and RS -232/422

Control. Digital distribution solutions include Utility. Equalizing, Reclocking, and Monitoring
Distribution Amplifiers, plus a 4:2:2 Digital Bars & Black Generator.

All are covered by Sigma's 5 -Year Parts &

Labor Warranty.

For more information
or your nearest Sigma dealer, contact:

SIGMA ELECTRONICS INC.
1184 Enterprise Road, P.O. Box 448, East Petersburg, PA 17520-0448

Phone 717-569-2681, Fax 717-569-4056, Web www.sigmaelectronics.com
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'Don't Let Hardware 'Decisions 'Drive lou Around The Send. /0 

Any way you look at the road ahead. you're going to hit three big hardware crossroads: 
master control, servers, and routers. (Stay tuned for testing.) Let's start with the 

master control. The question isn't I you'll replace yours. It's when. Not so fast, you say. I'll just 
sowilkido the bitstream splicing thing and avoid shelling out fora new master control altogether. 

Well. this is one of those cart before the horse situations. Right now, splice points are far 
from being standardized. The network feed and your regional feed don't have matching splice 

points. Which means thay may be totally different, which means you could end up 
paying for a capability you can't even use. Besides, you don't want to give up voice-overs 

and bugs as you move to DTV Our advice: build your new system step-by-step. 
Nile using digital building blocks. This way you'll extend the life of your hardware beyond 

standard definition while you're building the foundation for HDTV. 

'Will lion Live If liour Server Crashes? 
Central servers were a nice idea. Of course, the same could be said for bell-bottoms. disco, 

and powdered orange juice While fashions have a way of coming back in, central servers 
seem to be on their way out. Distributed servers, like the Tektronix Profile video servers, 

on the other hand. are definitely the "in thing." They scale up better, they're flexible, 
and they're a heck of a lot nore reliable. If your central server goes down, everything 

goes down. If one of your distributed servers goes down, the rest of your 
servers will still be up mnd running. The other big issue with central servers is they 
force you to pay up -front for capability you may never use. Distributed servers, 

on the other hand, let you add anything from edit suites to extra channels as you go. 

The Easiest Route To Routers. 
We'll cut right to the :hale: get those digital routers now. And you don't have to 

buy a bunch of pricey ones that only support HD. A mix of routers that 
support compressed and uncompressed signals will probably work fine. The key 

to router happ ness is finding balance. Grasshopper. In fact, 270 or 
360 Mbits/s digital routers can already handle compressed HDTV Oust be sure to 

partner with a vendor knowledgeable enough to help you reach enlightenment. 

"What Does That Flashing Idiot Light Mean? 
Now you're really moving! So what's the problem? In this new digital world 

signals are supposed to be perfect and you don't have to give a second thought to testing, 
right? Wrong. The fact is, digital has its own unique testing challenges. So plan on 

spending as much to monitor digital picture quality as you do monitoring analog. In digital. 
the need for measurement doesn't change. The measurements do. 
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The Road To The 'Future Is Open. 
Your ;talon could lose some of the flexibility you've grown 

accustomed to when it passes digital programming through. For example, imagine being 
powerless to squeeze back the credits on Roseane to make room for your 

own news promos. The key is investing in equipment that lets you maintain control of your 
facility and frees you from being completely dependent on the network feed. The 

bigger issue is that by building an open environment you'll be able to handle stuff the 
networks send your way while the dominant standards emerge. 

Do The People Ataking The ,Maps )(now 'Where They're going? 
Not coincidentally, it's often the case that the standard a company touts 

happens to be the standard their products support. The important thing is to find out if the 
vendor you're going to work with actually participates on the committees that 

create the standards the industry will follow. That way you can be sure that the products 

you buy support long-term solution, and not somebody else's quarterly profits. 

'Where's The Finish Line? 
Fast -forward a few years. It's three o'clock on a fast -paced news day. Your news team is 

covering a breaking story live from the scene. They access the studio archives electronically, 

over the network, puLing together material from previous stories. In the news van, an editor 

weaves the live feed and the archival information together. running everything through the 
graphical template that gives your newscasts its unique look. At the same time a reporter crafts 

a rough draft of the story, tying the visual elements together. The completed story is wired 
back to the studb where a producer pulls the story up and goes to work polishing it. 

At 415 the controller runs the breaking story's headline along the bottom of a 
network -supplied sitcom. At 445 he includes 15 seconds of teaser footage. Three minutes 

into the 5 o'clock news the team on the scene feeds dramatic live action directly to the 
station's Profile servers. The controller routes the raw images to the anchor, who seamlessly 

edits them into her newscast while it's in progress. 

Viewers flood you- web site for more information on the story. They can access previous 
stories on the same topic from your news database, see footage that got edited 

out of the newsczst, and look over the reporters' field notes. The news team's email box 
begins to fill. During a break in the action they fire off responses. 

Meanwhile, after tallying viewer votes. you broadcast the evening's winning film at full 

resolution and with 6 -channel surround sound. Then you sit back, relax, and oh 
yeah, pul up that Emmy acceptance speech you've been trying to finish. 
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Ladies And gentlemen, Start ljour Engines. 
You already kncw where you want to go. The question is, how will you get 

there-preferably with your studio and sanity intact. As you come blasting off the starting 
line the first thirg you're going to hit is a fork in the road: Open -System or 

Closed -System. Go Open -System and you get flexibility. The flexibility to assemble your 
facility piece by piec3, and choose the application software you want as your budget 

and needs evolve. If say. HDTV gets hot. you can turn on a dime and adjust. So the 
question isn't can you afford to start making the transition now; it's can you afford not to. 

Another way to gl where you want to go is simply to buy everything at once. 
This is the Closed -System approach and it'll cost something like the 

gross national product of a developing country. Up front. And just because everything 
is supposed to work together doesn't mean it always will. (Consider some 
of the people you work with.) It also assumes standards won't change. Again. 

'Digital Cr' 'Dust. 
Okay, so you don't have a sum equivalent to the national debt to spend on new hardware 

tomorrow. With an open -systems approach you can stick closer to your 
present spending levels and still build a digital facility long before you hit retirement age. 

Just remember that prior to deciding what kind of hardware to buy, you need to 
ask yourself what that hardware is going to buy you. Because you're not 

just creating an open -system. or a digital facility. You're also creating an on -air 
presence..1 look. An identity to compliment your broadcast strategy. 

getting Cut Of Neutral. 
Is your strategy to wait and see how this HD vs. multi -channel thing is going to 

shake out before you hit the gas? Bet the farm on HD and if the price of 

new TVs doesn't crop in a hurry, it's back to the pits. Bet the farm on a multi -channel 

format to attract viewers and you won't be prepared for HD. And hey, what about 
compression? Which type? Which standard? Will it even work at all? 

Aaargh! Hit the brakes. we're going to crash! 

No need tc panic. You can get in gear simply by following that open road. By 

keeping yourself and your system open and flexible, you can accommodate 
multiple channels, SD, or HD without your competition passing you by. And you can 

deal with stuff that pops up down the road. 

0 n0 
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This Is Only A Test. 
It's importatt to get ready for your testing demands the same way you build 

an open broadcast facility. That means buying open platforms so you 
don't have to Lwow out test instruments every time formats change. For example, 

with a VM700T Automated Video Test Set, you can change functionality 

just by adding firmware cards. How long will you have to worry about testing? 

A pretty good 'ule of thumb is. you only have to test as long as you have viewers. 

How To Pass 'With Flying Colors. 
Follow these six steps and you'll blow by every test that comes your way. 

1. Figure out how much testing is enough. If you're relying on your old 

measurement techniques and equipment to test digital, your signal won't just get worse. 
It could completely conk out. 

2. Is your signal path longer than the Bqja 5000? And just as tortuous? Remember. the 
longer it is, the worse it is. A WFM601 Waveform Monitor can measure cliff effect. 

the point at which signals fall apart and your viewers are forced to watch their screen 
89 black instead of their regularly scheduled programs. 

3. Squeeze in compression testing. Obviously sporting events require more bandwidth than 

daytime soaps. With a Picture Quality Analyzer you can get the measurements that allow 

you to set the right compression levels for any kind of programming you're putting out. 

4. Jitter and Warder: This is not something that happens if you've had too much coffee. 

It's what can happen to the digital content you'll be getting from the outside-and 
trust us. at first Lou ll be getting most of your content from the big guys. So use a Video 

Test Set to keep your viewers from wandering. 

5. Protocol Monitoring: This is not a better way to conduct your meetings. It's what you 
need to nake sure that your signals have been properly compressed. If a 

signal isn't ccmpressed right, it's like trying to read Wired with a nasty hangover. 
Fortuna-.ely. an MN 200 MPEG analyzer can help you clean things up. 

6. Look your best. Measuring picture quality in the digital world comes down to 

comparing the input picture to the output picture, and thus avoiding the dreaded 
concatenation affect: people's arms and legs falling off, distortion, edge noise, etc. 

To make sure your signal meets picture quality standards your stations and your viewers' 
demand. you'll probably want that next generation testing tool, the Picture Quality 

Analyzer, to help you take the guesswork out of what you're broadcasting. 
Okay, so you sill have to test no matter what. But now you've got a cheat sheet. 



Progressive or interlace: What will you do?
BY LOUIS LIBIN

The new DTV system in the United
States is a significant advance over

our current NTSC TV standard. The
new DTV standard uses digital com-
pression, packetization and 8VSB mod-
ulation, providing high -quality images,
CD -quality audio and the provision for
data transmissions. The new standard
relies on multiple video formats, pro-
viding great flexibility for broadcast-
ers. Most stations will choose 1,080
interlace or 720 progressive as their
main production format. The stakes
are quite high; stations have a great
opportunity to replace all of their exist-
ing analog broadcast system with a
new digital system.

What to choose?
By numbers alone, it sounds as though

the 1,080 interlaced format will pro-
vide the best resolution. However, in
reality, the 720p is comparable in the
vertical resolution to 1,080i. The 1,080i
x1,920 format will offer greater hori-
zontal resolution. The 1,080x1,920 pro-
gressive formats provide the highest
spatial resolution, but with lower tem-
poral resolution. Different formats will
be chosen for different types of pro-
gramming.

Multiple formats
There are multiple formats because

TV applications have different perfor-
mance requirements. These formats
allow trade-offs specific to each type of
program material. Five of the six ATSC
HDTV formats are progressive. One of
the most exciting things about the stan-
dard is that film -based material, in-
cluding all movies and 70% to 80% of
prime -time programming, can be shown
in 1,080x1,920 progressive scan at 24
frames per second. Film material may
be automatically transmitted using pro-
gressive scan formats. It would be less
efficient and more difficult to use inter-
lace for film -based material. There-
fore, from the initial transmission, most
digital TV programming will be in pro-

gressive scan.
Some say that "high -definition" ap-

plies only to 1,080 lines of progressive
scan. Although the technology does
not yet exist to allow broadcasters to
transmit 1,080 lines of progressive scan
in the digital channel, such technology
should be available soon. Keep an eye
out at the NAB convention. The "best"
HD is 1,080x1,920 progressive at 60Hz
into a 6MHz channel, but there are
various approaches being attempted to
mimic this high -definition format. A
true 1,080x1,920 progressive scanning
format is not on the horizon yet.

The great debate
Although progressive and interlace

scanning have their proponents, few
broadcasters are on the fence. Because
of statements made by the computer
industry, some broadcasters believed
that the ATSC standard was funda-
mentally flawed. This could have caused
consumers to not support DTV. An
agreement between the computer and
TV industries expressed the importance
of extensibility and noted the stan-
dard's ability to carry new elementary
bitstreams in a backward -compatible
way. The major component of the com-
promise removed constraints that the
ATSC specification had placed on the
MPEG-2 video standards for Main
Profile@Main and High Levels. The
result was a better fit of frame rates and
pixel arrays for the various formats.
Now, we have the potential, using the
FCC standard to have interlaced and
progressively scanned pictures with
resolutions up to 1,152 by 1,920 pixels
and frame rates up to 60Hz.

Format showdown at NAB
The U.S. government, through the

FCC, has ensured that within the next
few years, each of the 1,600 existing
broadcasters will spend hundreds of
millions of dollars collectively on new
equipment so that they can broadcast
some form of digital television. The

penalty for non-compliance will be loss
of license, which is pretty severe by any
standard. Expect the NAB convention
to be an historic event in the format war,
and look closely at the equipment and
the direction themanufacturers are head-
ed. There may be a major showdown of
sorts between 720 line progressive and
1,080 line interlace.

Louis Libin is a broadcast/FCC consultant in
New York and Washington.

TV manufacturers
to showcase HDTVs
at N.413

Atte mclees at this year's NAB
can ge': a glmpse of what TV
-nanu-actur-?rs will be selling,
at retail, latar this year by
visiting the TV Broadcast Sales
Exhibit Hall in the Las Vegas
-lilton Pavilion. Sponsored ny
ZEMA, HDTVs by Panasonic,
Sharp and Zenith will be on
display and in family room
envircnmerts similar to those
consu-ners will enjoy. And,
don't miss other manufactur-
ers' dsplays of HDTV like Sony,
Philip! and Matsushita in the
Las Vegas Convention Center.

Where are they going?

CBS

NBC

PBS

ABC

FOX

Sony

Warner
Brothers

1,080 line inter ace
for video,
progressive for film

Under
development
Stay tuned

720 line progressive

720 Line progressive

1,080 line interlace

1,080 line interlace
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x i ert's Corner Vendor Views

Defining HDTV

nitially, HDTV was assumed to mean a 1,080 -line, interlaced signal. Today, other (and much less -

I expensive) display formats are being discussed and proposed. Can a facility simply adopt one of these
lower -quality image formats and get away with calling it "HDTV" without penalizing themselves in terms
of their marketplace perception? After all, will the viewers even know?
(Next month, a look at the vendor views on this topic.)

I think that what is needed is an industry -wide scheme,
similar to that used by the CD industry. I propose the
following:

Source material:
D = digital
S = standard -definition (480 lines)
M = medium -definition (>680 lines, <900 lines)
H = high -definition (> 900 lines)
A = analog
F = film
S, M, H

Scan:
C = upconverted from a standard -definition format
L = letter -boxed
P = progressive scan
No notation used for interlaced scan

Audio:
2 = true stereo including dialog
2M = only music and sound effects in stereo
5.1 = program produced in full AC -3 format
No notation used for mono or synthesized stereo

Roy Trumbull, as-
sistant chief engi-
neer, KRON-TV,
San Francisco.

While an industry committee could probably expand
this to 16 pages of codes, at the expense of 50 gallons
of coffee and some stale scones, it must be kept simple
to make it work at all. The goal is to give true HDTV
programs a cache that will easily fit into the TV listings.

Although we are concerned about the broadcasting
side, we must be equally concerned with the DTV set
manufacturers. I approve of the idea of certifying that
receivers meet minimum standards.

The first time I visited a TV station in the early 1950s,
I heard the director say, "Go to black." The monitor
screen went to black. That was the first time I'd seen that
happen. The set manufacturers had saved 50 cents by
leaving out the DC restorer circuit in many of the black -
and -white televisions. They went to a light gray when the
picture "went to black."

I tell my friends to turn off the color when they shop for
a TV and look at the gray scale. On many color televi-
sions it's awful. Consumer Reports recently noted that
the tuners in many 20 -inch sets were of inferior quality.
I find that the tuner in a VCR often has better shielding
and freedom from interference than the tuner in the TV
set it's being used with.

EXPERT
I once was acquainted with someone whose

definition of compromise was "putting up with
what you don't like until you can change it."
Not exactly a classic or Webster's definition,
and usually not in the best spirit of any negoti-
ation. However, in the context ofHDTV, it may
be the best expression we have for what we need
to do.

The compromise, in this case, must be in the
arena of TV sets, set -top converters, cable plants,
satellite plants and terrestrial over -the -air sys-
tems. As a major origination,
production and post -produc-
tion provider we cannot in
good conscience do anything
but 1,080 if we advertise our-
selves as HDTV. As currently
defined, this is the standard
to which we should aspire for
true HDTV acquisition.
1,080i will downconvert with
no customer impact, the re-
verse is not true.

Our customers (audience)

Peter Douglas,
vice president of
operations and en-
gineering at TCI,
Littleton, CO.

now consist of some combination of people
who, at one extreme, have not adjusted any-
thing on their set since 1976 and think all skin
tones are green and, at the other extreme, will
shell out thousands simply to get the latest
connection for their DVD player. HDTV or
DTV will not force a tremendous change in the
market makeup any time soon. Simply put,
there are people who are hardware driven and
people who are not. Quality issues will not
substantially drive the marketplace. Remember
the incredible changes and businesses that were
spawned by the introduction ofVHS tape equip-
ment? Not exactly a quality enhancement.

Because the majority of the ATSC DTV listed
formats are not HDTV, local providers have many
options to comply with DTV, but the only way to
keep the "H" in HDTV is to use 1,080.

44 Broadcast Engineering March 1998



Reporter 300
So bright ...

Welcome to NAB, LE' S

6.4.-8.4.98, Stand 10./71

... yet so small.

Your best friend for any inside shot.

Light and sma I enough to hold it

in your hand or put on a stand.

Thanks to an efficient reflector

design it gives you an amazingly

even and powerful light output.

And its plastic housing lets you

position it even during operation.

Changing the bulb is a piece of

cake - no too s required. We've

even put a spare bulb in the

light handle so you're never left

in the dark - and on top of that,

the filters swing in and out too.

Clever, i;n't it!

The corr plete range features

mains/battery powered Tungsten

lights from 20W up to 1K. The

robust Juminium case takes

good care of your lights and

access( vies when you are on

the moue. Everything's to hand

at a moment's notice.

The Bei- oiler Tungsten range.

Sachtler - engineers with

bright Was.

Circle (22) on Free Info Card

:achtler GmbH Germany,

Gutenbergstr. 5, D-85716 Un erschleissheim,

-el.: +49/83/32 15 82 00, Fax: +49/89/32 15 82

.S.A.: subtler' corporation of America,

New York office:

15, North Main Street, Freeport N.Y. 11520,

'hone. 15 161 8 67-49 00, Fax 15 161 6 23-68 4.

fs,s1-5-4*-it--kft
Japan Anic Sachtler Corp.

AlICTfaiSiEEFFAEIR
1 -2-221 T-154

of (03.3413-1212
=ax: (0313413-0888

sachtler
S Jpport 8 Lightmg



Digital Handbook

Transition to Di ital

Analog resolution
BY MICHEAL ROBIN

TV system design takes as a reference
the visual acuity of the eye. Human

visual acuity is measured as the angle
subtended by the smallest visible detail
in an object, which is approximately
one minute of arc. The extent to which
a picture medium, such as television,
can reproduce fine detail is expressed
in terms of resolution. Resolution is
equal to the number of alternately white
and black horizontal lines that can be
resolved vertically over the full height
of the TV screen and is expressed in
lines per picture height (LPH).

What we see is determined by the rod -
and -cone structure of the eye and de-
pends on the brightness level and the
contrast ratio of the image. The 525/60
and 625/50 scanning standards
developed taking into consideration the
visual acuity of the eye, assumed view-
ing condition in the average home (view-

ing distance six times the picture height)
and transmission -spectrum -savings
concerns. Figure 1 illustrates the con-
cept of visual acuity. The relationship
between the number of picture ele-
ments that can be resolved given a
specific picture height and viewing dis-
tance is given by:
Nv = 1/an
where
Nv = Total number of elements to be
resolved in the vertical direction
a = Minimum resolvable angle of the
eye (in radians)
n = D/H (viewing distance divided by
picture height)

Given a = one minute of arc or
and n = 6, we have

Nv = 1/(6 x 2.81 x10-4) ~ 572 lines

This ball park figure is the origin of

FRAME GRAB
A look at tomorrow's technology.

Confusion reigns on what stations
will broadcast.
When asked what types of programming stations expected to transmit
outside of some HDTV, no clear-cut answers are obvious.

51.8%

45.6% ailf-
HDTV

SDTV

Multiple Programming

32.9`)/0 Datacasting

11.4% ? Don't Know Yet
Source: SCRI. (For more information, contact scri@scri.com)

the number of lines specified for the
two conventional TV systems, namely,
the 525 -line system used in North
America and Japan and the 625 -line
system used elsewhere in the world.
The actual resolution is smaller than
525 or 625 lines for reasons explained
later in this article. High -definition TV
standards with 1,125 or 1,250 lines per
picture require shorter viewing distanc-
es (e.g., n = 3) for the same picture
height as for conventional TV systems
or larger screen sizes (e.g., two times
the conventional screen size) to enable
the eye to resolve all available picture
details. Failure to meet these require-
ments for HDTV displays will result in
viewers being unable to appreciate the
increased resolution.

When viewing color images, the visu-
al acuity depends on the color. The
acuity for blue and red is about 75% of
that for a white image of the same
brightness. The acuity for green is about
90% of that of the white image of the
same brightness.

The resolution concept
Historically, resolution was under-

stood to mean "limiting resolution," or
the point at which adjacent picture
elements of an image cease to be distin-
guished. Various disciplines measure
and specify resolution differently. Res-
olution can be specified as:
 The number of units (i.e., lines or line
pairs) per unit distance along the verti-
cal and horizontal axis, such as lines
per inch.
 The number of units (i.e., lines) for a
full display, such as the lines per picture
height (LPH).
In television, the resolution is speci-

fied in terms of LPH. The various con-
ventional TV systems in use today were
designed to achieve equal horizontal
and vertical resolution, better known
as square pixels.
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Vertical resolution
Vertical resolution is independent of

the system bandwidth and defines the
capability of the system to resolve hor-
izontal lines. It is expressed as the num-
ber of distinct horizontal lines, alter-
nately black and white,
that can be satisfactorily
resolved on a TV screen.
Vertical resolution de-
pends primarily on the
number of scanning lines
per picture and the com-
bined effects of the cam-
era pick-up sensor and
the CRT scanning spot
shape and size.

Ideally, vertical resolu-
tion is equal to the num-
ber of active lines per pic-
ture, but this only hap-
pens if the scanning lines
are centered on the picture details.
However, the scanning lines cannot be
assumed to occupy a fixed position
relative to vertical details at all times. A
complete loss of vertical resolution oc-

curs when the scanning spot straddles
picture details. (See Figure 2.) The sit-
uation is further complicated by the
interlaced scanning process used by the
conventional TV standards. Although
it is theoretically possible to assign

From subjective data it has been found
that the number of raster lines must
exceed the number of elements to be
resolved. This can be expressed by:
Nv = kNAL
where

Figure 1. The concept of human visual acuity is based on the smallest
visible detail in an object, typically on the order of one minute of arc.

different brightness values to adjacent
lines of consecutive interlaced fields,
this results in a severe interline flicker
(sometimes referred to as twitter), which
renders the vertical resolution useless.

Nv = Number of active
vertical picture elements
(pixels) to be resolved
NAL = The number of ac-
tive lines (excluding lines
formed while the beam is
returned to the top of the
picture).
k = Constant obtained
from subjective measure-
ments. This is called the
Kell factor and is usually
taken as 0.7 for interlaced
TV pictures.

In the 525/60 scanning
standard there is a total of 525 lines per
frame, of which about 40 are blanked,
leaving about 485 active lines per frame.
Given a Kell factor of 0.7, the effective
vertical resolution of the 525/60 scan-

SNELL & WILCOX O

Q. How can I make sure programs being
made now will have the best production

values in the DTV era?
AOriginate in a format that will give you the most
 data - either 35mm film or 1080i HD video

if your budget allows. 1080i offers the best spatio-
temporal capture parameters of all video formats.
You can derive all of the ATSC transmission formats
from it. And in the future it will give you the best

quality conversions to HD progressive. The faster field

rate of video makes it more suitable for sports

than 24 frame film which is often preferred for
prime -time dramas.

O
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fling standard is:
Nv = 0.7x485 339 LPH

In the 625/50 scanning
standard there is a total of
625 lines per frame, of
which about 50 are
blanked, leaving about
575 active lines per frame.
Given a Kell factor of 0.7,
the effective vertical reso-
lution is:
Nv = 0.7x575 ------ 402 LPH

Horizontal resolution
Horizontal resolution is

directly related to the sys-
tem bandwidth and defines
the ability of the system to
resolve vertical lines. It is
expressed as the number of distinct
vertical lines, alternately black and
white, that can be satisfactorily resolved
in three-quarters of the width of a TV
screen (assuming a 4:3 picture aspect
ratio). Horizontal resolution depends
on the combined effects of the camera

ORIGINAL
PICTURE

SPOT TRACE

SPOT

FIELD 1 LINE 30

FIELD 2 LINE 293

FIELD 1 LINE 31

FIELD 2 LINE 294

FIELD 1 LINE 32

FIELD 2 LINE 295

FIELD 1 LINE 33

SPOT
BRIGHTNESS

REPRODUCED
PICTURE
BRIGHTNESS

MEDIUM
GRAY
FLAT -FIELD

Figure 2. Loss of vertical resolution resulting from the scanning soot
straddling the picture details.

sensor and the CRT scanning spot di-
mensions, as well as the high -frequency
amplitude and phase response of the
transmission medium. A system with a
4:3 aspect ratio, as in conventional
television, needs to allow for (4:3) Nv
horizontal pixels to be resolved. In the

525/60 scanning stan-
dard this results in
339x(4:3) 452 hor-
izontal pixels.

Due to the Gaussian
shape and finite size of
the camera tube scan-
ning spot, a beam ex-
ploring a pair of con-
tiguous white -and -
black pixels (line pair)
results in a sine wave
with a positive half -
wave corresponding to
a white pixel and a
negative half -wave
corresponding to a
black pixel. (See Fig-
ure 3.) A beam scan-
ning a picture made

up of 452 horizontal pixels results in an
electrical signal with 226 complete cy-
cles during the active horizontal scan-
ning line. A similar situation is encoun-
tered with CCD sensors and is due to
the anti-aliasing filters used in the sam-
pling process.

SNELL & WILCOX O

Q. My budget doesn't allow 10801.
Can I squeeze good quality upconversions

from Betacam SP or DV?
A They can be better than you might expect!A  Betacam SP is analog, but its advantage is that,

like DV, it is component, so it doesn't suffer from
composite encoding and decoding artifacts. It also has

quite a reasonable bandwidth and low noise. The
main thing is to shoot well on a good quality camera.

Component makes a far better job than
composite of reproducing the image

the camera saw - enabling
the upconverter to do
the best job.

O
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In the 525/60 scanning standard the
total line duration is 63.5µs and the
horizontal blanking duration is
10.7ms, resulting in an active line du-
ration of 52.85µs. The duration of a
single cycle is:
T = 52.85µs/226 0.2338µs

The fundamental frequency resulting
from scanning 452 horizontal pixels is:
F = 1/T = 1/(0.2338µs) ---- 4.28MHz

This is the transmission bandwidth
required for equal horizontal and verti-

nant 625/50 transmission standard
(CCIR B,G) the maximum transmitted
baseband video frequency is 5MHz
resulting in a transmitted horizontal
resolution of:
NH = SMHzx78 lines/MHz 390 lines

The resulting horizontal vs. vertical
resolution ratio is, therefore, 390/402

0.97
Using the same approach, let's calcu-

late the parameters of an HDTV 1,125/
60 interlaced TV system. In this system,
the number of lines per frame is 1,125

BLANKING
DURATION

INACTIVE

SPOT
MOVEMENT

SPOT

ELECTRICAL
SIGNAL

TOTAL LINE DURATION

ACTIVE LINE DURATION

ONE
CYCLE

HORIZONTAL
PIXEL

t t

LINE -PAIR

Figure 3. The concept of horizontal resolution is directly related to system bandwidth, and
depends, in part, on the camera sensor and size of the scanning spot.

cal resolution. The horizontal resolu-
tion factor for a 4.28MHz bandwidth is:
339/(4.28MHz) = 79.2 lines/MHz

In countries using the 525/60 scan-
ning standard (CCIR M), the maxi-
mum transmitted baseband video fre-
quency is 4.2MHz, resulting in a trans-
mitted horizontal resolution of:
NH = 4.2MHzx79.2 line/MHz 333
lines

The resulting horizontal vs. vertical
resolution ratio is, therefore, 333/339

0.982. From an analog point of view
this represents a quasi -square pixel.

The minimum video bandwidth for
equal horizontal and vertical resolu-
tion in the 625/50 scanning standard is
5.15MHz and the resulting horizontal
resolution factor is 78 lines/MHz. Var-
ious countries have adopted different
maximum transmitted baseband video
frequency values resulting in different
horizontal resolutions. In the domi-

and the number of active lines is equal
to 1,035. Given a Kell factor of 0.7, the
effective vertical resolution is:
Nv = 0.7x1035 725.

Given the HDTV aspect ratio of 16:9,
the number of horizontal pixels re-
quired for equal horizontal and vertical
resolution is 725x(16:9) ---- 1283. This
results in 1283/2 = 641.5 complete
cycles during the complete horizontal
scanning line.

In the 1,125/60 scanning standard the
total line duration is 28.448µs and the
horizontal blanking duration is 2.586p,
resulting in an active line duration of
25.858µs (nominally 25.86µs). The
duration of a single cycle is:
T = 25.86p/641.5 ------- 40.31ns

The fundamental frequency resulting
from scanning 1283 horizontal pixels is:
F = 1/T = 1/40.31ns 24.8MHz

This is the transmission bandwidth

required for equal horizontal and verti-
cal resolution of an 1,125/60 interlaced
HDTV system. The horizontal resolu-
tion factor for a 24.8MHz bandwidth is:
725/(24.8MHz) 29.23 lines/MHz

Bandwidth considerations
All calculated minimum signal band-

widths are for a monochrome (lumi-
nance) signal or for three wideband
chrominance (green, blue and red) sig-
nals. Transmission bandwidth savings,
as well as monochrome compatibility
concerns, have resulted in the NTSC

and PAL frequency -division -multi-
plexing color TV concepts. The
chrominance information is insert-
ed into a 4.2MHz or 5MHz lumi-
nance spectrum using a quadrature-
modulated suppressed subcarrier to
transport two color -difference (B -Y
and R -Y) reduced bandwidth (about
500kHz) chrominance signals. The
resulting composite video signal re-
quires wideband (8MHz) studio sig-
nal distribution capabilities to re-
duce the accumulated linear distor-
tions associated with complex, mul-
tiple re-entry, signal distribution pat-
terns. Eventually, these patterns af-
fect the picture resolution and the
color rendition. In studio environ-
ments the bottleneck is the analog

videotape recorder. Analog VTRs have
limited bandwidth and contribute most
of the multigeneration-related signal
degradations. Analog HDTV signals
are not encoded in a manner similar to
NTSC/PAL and, therefore, require a
tri-level (green, blue and red) wideband
(30MHz) studio distribution capabili-
ty, which is costly and impractical.

Digital signal processing, distribution,
recording and transmission offer solu-
tions, as well as challenges to achieve a
constant picture resolution unaffected
by the complex signal distribution pat-
terns. The user -chosen picture quality
level is solely determined by the ana-
log -signal digital -sampling parameters,
namely the sampling frequency and the
number of bits per sample.

Micheal Robin, former engineer with the CBC
engineering headquarters, is an independent
broadcast consultant in Montreal, Canada. He
is a co-author of "Digital Television Funda-
mentals," published by McGraw-Hill.
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Corn a uters & Networks

The great debate: Novell vs. NT
BY BRAD GILMER

C or many years, Novell and Mi-
r crosoft have been going toe -to -toe,
battling for their share of the server
software market. Lately, the battle has
heated up, with both companies mak-
ing claims and counterclaims. This
month, we will take a look at the two
systems.

File services
When you install a file server, one of

the first things you might do is log in
from a desktop computer (client) and
look for the server's disk drives using
a file utility. Remote directory servic-
es and remote file storage are two
basic functions supported by file serv-
ers, allowing files to be stored on a
common drive that others can see.
For example, you can store a text
document on a server that your co-
workers can share. Your computer
treats the file on the server as if it is
stored locally.

Print services
Print servers allow users to share a

printer. Typically, companies may put
less -expensive printers on their desk-
tops, but provide a more expensive
shared network printer. To access the
printer, users log on to a file server and
select the desired printer. From that
point on, the print process is the same
as if the printer was connected to their
desktop machine, with one notable ex-
ception. Instead of printing directly to
a printer, users print to a queue. If
someone else has put a big print job in
the queue before you, then you will
have to wait. If someone put a file in the
queue that causes the printer to crash,
the print queue manager may be used
to clear the offending print job so your
job will print.

Application services
Application servers run software that

is designed using the client -server mod -

Microsoft NT
Better at application services
Easier to install and maintain for people
who are comfortable with GUI interfaces

Novell
Better at file and print services
More hands-on installation and mainte-
nance for people who like to get "under
the hood"

Integrated with other Microsoft applica-
tions, such as Windows NT and the SQL
database

Provides a heterogeneous environment
without strong ties to the desktop

Web server and development tools pack-
aged with the server software. Domain
Name Server included in package
Support for IP protocol is native to the
product
Automatic recovery from errors in file
system

Intra netWare product provides web ser-
vices

Primary protocol for the product is IPX/
SPX. IP protocol is also supported
Vrepair (Volume Repair) tool allows re-
covery from errors. Some automatic re-
covery from errors

Wizards simplify server administration.
But some say that the wizards get in the
way

Server administration tools are compre-
hensive, but lend themselves to people
who like to get "under the hood"

Domain structure can be restrictive in
some environments

Cost of ownership can be lower than
Novell under some circumstances

Novell Directory Services allow network
resources to be grouped according to
function, location or organization struc-
ture. Allows use of these resources with-
out having to know where resource is
Cost of ownership can be lower than NT
under some circumstances

Table 1. Comparison of key features between NT and Novell.

el. In these systems, the server runs
some of the application. Client -server
technology is most often used in data-
base applications. Client -server appli-
cations are written so that the client
(your desktop computer) requests in-
formation from the server, or it re-
quests that particular calculations or
procedures be performed. The server
makes the requested calculations and
returns the results to the client. Client -
server applications require that the pro-
gram on the server and the client be
closely linked.

Other types of servers available in-
clude fax servers, E-mail servers and so
on, but file, print and application serv-
ers are the most common.

The comparisons
Table 1 compares some of the key

features of NT and Novell. However,
you should also do your own research.
Performance comparisons of the two
systems is not done, because perfor-
mance can vary greatly with network
configuration, application, number of
users and other variables. Many popu-
lar computer magazines have run bench-
mark tests on the two systems - check
them for the latest figures. Also, I only
compared existing products. NT 5.0 is
due to ship soon, and it has capabilities
that are not discussed here.

Generally, Novell is strongest in the
area of traditional file and print servic-
es, while NT has the upperhand in
application services. Novell concen-
trates on the server environment, while
Microsoft closely integrates the server
with the desktop operating system.

Use in the broadcast environment
Generally, you will see these two sys-

tems implemented by vendors accord-
ing to their strengths. NT frequently is
used in automation systems and in some
video file servers because of the strong
database orientation of these products.
Novell is frequently used as a central
server in products that provide shared
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By the year 2004,
there may be

several intelligent
choices for

digital video servers.

Today there's one.

We have more M PEG -2 video server

systems installed than anyone else

in the world. Find out more about

this dramatic transformation-this

SeaChange. Visit us at NAB at the

Sands, booth S-2972.

SEAC HAN G E
I NTERNATIONAL

SeaChange International, Inc. WWW.schange.com
124 Acton Street, Maynard, MA 01754
phone: 1-978-897-0100 fax: l-978-897-0132
MediaCluster is a trademark of SeaChange International, Inc.

Circle (23) on Free Info Card

The SeaChange
Broadcast MedlaCluster.TM



file access, such as the graphics and
post -production environment.

One does not fit all
In the end, the system you choose will

be based partially on cost, partially on
performance, partially on the philoso-
phy of the server manufacturer and
partially on personal preference. There
is no one right server for everyone. 
Brad Gilmer is president of Gilmer & Associ-
ates Inc., a technology and management con-
sulting firm.

For further reading:
The following web sites are dedicated to presenting comparative information on the

two systems. They are biased, but at least you can get information from both ends of the
spectrum and can then make your own decision. Interestingly, this is the one topic where
I have had a problem finding neutral web sites. It seemsthat everyone has a point of view.
 A Novell site containing competitive comparisons between Novell NetWare and Mi-
crosoft NT can be found at:
http://Netware.Novell.com/discover/compete/camsnt.htm
 A Microsoft site containing competitive comparisons between NT and NetWare can be
found at: www.microsoft.com/ntserver/comparisons/withnetware.asp?A=4&B=3

For a wealth of information on networking in general and Novell topics in specific, check
out: Novell Networking Primer - What is a Computer Network?

Through a series of primers, the web site covers everything from an introduction to
networking to an extremely thorough glossary to in-depth discussions of building net-

works, complete with illustrations. Ex-
ample primers:

Important WAN and High -Speed Tech-
nologies.
www.novell.cz/produkty/bguide/prim-
er/primer5.html
www.novell.cz/produkty/bguide/prim-
er/primer5.html

HDTV and NTSC
Microwave Systems

NOW!

NTSC HDTV
ANALOG DIGITAL

Nucomm, Inc. has developed a complete
digital STL turnkey solution for every
HDTV requirement. System configura-

tions range from a single
digital microwave STL for a
19.39 Mbit system to a fullya° le redundant dual channel

%. cf STL system that can carry
ibu'RI°N both NTSC and HDTV signals

over a single STL frequency.

Consult our application engineers for a
solution to meet your specific needs.

 Redundant Systems  Space Diversity
 Seamless Switching  Full Multiplex

908-852-3700  www.nucomm.com

The network operating system.
www.novell.cz/produkty/laguide/prim-
er/primer3.html
www.novell.cz/produkty/bguide/prim-
er/primer3.html

Glossary of Novell and networking
terms.
www.novell.cz/produkty/bguide/
glossar.html
www.novell.cz/produkty/bguide/
glossar.html

working, consider these:
 The Novell Certification Handbook,
by Robert Williams, John P. Mueller,
2nd Edition. Published by Computing
McGraw-Hill.
Ideal for the growing number of net-
work specialists interested in Novell cer-
tification.
 Windows NT Server: Professional Ref-
erence, by Karanjit S., Phd Siyan. Pub-
lished by New Riders Publishing.

Written for intermediate and experi-
enced users, this book cuts through the
redundancy and entry-level discussions
found in many other Windows books.
The induded CD-ROM contains share-
ware, product demos and working mod-
els.
 Mastering Windows NT Server 4, by
Mark Minasi, Christa Anderson, Eliza-
beth Creegan. Published by Sybex.

Just released. According to reviewers,
if you use NT Server you need this high-
level, irreverent, readable discussion of
essential operations, undocumented
features, secrets and walkarounds of
Windows NT Server 4.
 Novell Cne 3 Resource Library, by Doug
Archell, Dorothy Cady, Peter Kuo, De-
bra Niedermiller-Chaffins. Published by
New Ricers Publishing.

This tutorial covers the certification
requirements for CNE exams. In addi-
tion to the tutorials, readers can review
numerous test questions that enable
them to evaluate their readiness for the
Novell examinations.

Circle (24) on Free Info Card See us at NAB Booth #6660
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Telemetrics Goes The Distance.

5000 Feet

ILA

4000,Feet

1500 Feet

IIIII 500 Feet

Several feet to several mi es. It's
the range of distance Telemetrics delivers to

turn your ENG cameras into full featured EFP cameras
for the field and the sti.dio. With direct docking camera

adapters -- factory set-up ready to plug and play. And the compati-
bility to interface with virtually any video format including digital. It s the

leiel of performance you would expect from the people who invented triax
and coax camera control technologies.

For composite video, there's the Telemetrics TM -9250 triax system. It maintains signal
integrity over the longest cable runs (5000 feet*). And offers comprehersive camera set-up

and adjustment capabilities, along with video, return video, microphone audio, intercom,
tally, and genlock -- plus power. It's the industry standa-d for quality and performance. For

componen: video,Telemetrics' TM -9660 Triax System offers all the same functionality. With all
the benefits of component video transmission to a distance of 4000 feet.

If you're wcrking with coax, the Telemetrics TM -9255A Coax System delivers cost-effective cam-
era remote control capabilities at distances of 1500 feet. Plus power br the camera and a large
studio viewfinder. Telemetrics also offers the TM -9525 Di.al Coax/Fiker System. This highly versa-
tile system employs dual coax cables up to 500 feet and can be cost-effectively interfaced with
15MHz ur idirectional fiber optic transceivers for long distance camera control without the use
of repeaters.

Get mo-e mileage from your ENG cameras. With Triax and Coax camera control systems
from Telemetrics. They go the distance. For more information cell 201-848-9818, or fax

201-348-9819.

Telemetrics Inc.
CAMERA CONTROL SYSTEMS

SEE US AT NAB BOOTH #13545
Telemetrics Inc.. 6 Lei4hton Place. Mahwah, NJ 07430, U.S.A.

Circle (25) on Free Infc Card

'All distance specifications based on using standard
Belden 9232 triax and 8281 cox: cable.
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Ask Dr. Di ital

Found: 1 diascope
BY STEVE EPSTEIN, TECHNICAL EDITOR

I t seemed no sooner than the January
I issue hit the streets, I started receiv-
ing mail. One of the first letters was
from Andy McGuire. It seems he was

trying to set up an Ikeg-
ami HK -366 "by the
book," and needed an
external diascope. By
the book, huh? Thank-
fully, those Japanese

manuals have gotten bet-
ter over the years. I re-
nember when you had to
start at the back of the

book and move forward, the proce-
dures were out of order, with the first
procedure last and the last procedure
first, but I digress...

I contacted Bob Es-
tony, Ikegami's com-
munications manager,
at its U.S. headquar-
ters in Maywood, NJ,
( 2 0 1 -3 6 8 -9 1 7 1 ) .

Shortly after we spoke, Bob called me
back to let me know that the external
diascope referred to in the manual was
sold with the camera as an option. It is
the CPU -300 chart and comes with a
list price of $1,340. I relayed the info to
Andy and a few days later I received the
following:

Thanks for the help. You got me the
only real answer after many hours of
searching.

Andy McGuire

In Broadcast Engineering's 1998
DTV Buyers Guide, BE readers gave
20 new products a Reader Pick award.
(If you missed them, they start on p. 79
of the Buyers Guide.) Among the win-
ners was a set of educational tapes
offered by Sony Electronics. Bill Katri-
na at Katrina-Metrocon Engineering
Technologies writes:

I have been looking for
the five-volume tape set,
Sony Media Forum ed-
ucational series. It won
a Reader Pick award in

the 1998 Broadcast En-
gineering DTV Buyers

Guide. Could you help me
with a contact at Sony so I

could procure this set?

W.G. Katrina, P.E.
Katrina-Metrocom Engineering

Sony responds:

We are very proud that the Media

Forum video
series was
chosen to re-
ceive Broad-
cast Engineering's Reader Pick award.
The series covers tape handling, trou-
bleshooting and the fundamentals of
magnetic tape, recording and broad-

casting. Each of the
seven videos address-
es a specific topic, in-
cluding two new titles,
"Television: Deliver-
ing the Magic" and
"Transforming Color:

Composite to Component Video."
Anyone interested in purchasing one or
all of the videotapes can call 800 -955 -
SONY.

Joseph Tibensky
Vice president

Sony Recording
Media and Energy Group

If you're having trouble finding a
product or need help with a manufac-
turer, send me an E-mail at
dr_digital@intertec.com. I'll see what
I can do.

Steve Epstein

It's wonderful that most dig-
ital production switchers
and some of the higher -end analog
switchers have auto set-up routines,
but there are a lot of older analog
switchers still in use that do not. Just

last week I saw an ad in the Kansas
City newspaper looking for a tech-
nical type who knew how to oper-
ate a variety of video equipment
including a GVG 1600. At the last
station I worked at, after moving
into our new facility, we dragged
the production switcher from the
old building over and put it in a
back edit suite. It was an old ISI

unit with two M/Es and a program/
preset bus. It was in serious need of an
alignment. Video levels and phase were
different on each bank and something
had to be done before it could be put
back in the signal chain.

If you've ever aligned a switcher, you
know the drill - find someone to sit at
the switcher and rock the lever arm
while you sit at the electronics and align
each of the switcher cards. This can take
hours and it is really not much fun for
your assistant. Years ago, I remember
meeting a Grass Valley technician who
came into our facility to work on an old
1600 - he had an M/E control panel in
a briefcase. He plugged it in an was able
to do each bank while he was standing
at the rack -mounted electronics, what a
nice way to go. But, back to the ISI at
hand. I really hated to tie up two people
for several hours on this project and at
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With PVTV Live And Live-
Now One Person Can

Live Produ

The newest
news in live
television is PVTV' - ParkerVision's
exciting new production automation
environment. For the first time, one person can
orchestrate multiple cameras, switch video, mix audio,
key graphics, control VTRs, and scroll scripts even
better than a traditional production crew. And whether
it's 30 seconds or 3 seconds to air, PVTV is always ready.

In live TV, there are no second takes. ParkerVision's
patent -pending Transition Macro' automation
technology lets you pre -produce shows in real time
before they air, then go "live" with a touch of a
button. And whether you need total manual
control, partial automation, or
full production automation,
PVTV will fit your level of
comfort, ensuring your first take
is your last.

Can wedo
dnothertake?



-Tape Automation Systems,
utperform Traditional

tion Crews.

PROGRAM

You've got to
see PVTV to believe

it. And now you can, just by calling ParkerVision

to schedule a hands-on private s-aowing. In
under one hour, you will understand how this changes
everything about the way live TV is done. Believe it. One
person really can produce better quality productions in

PI'less time, with less money, fewer resources, and
guaranteed results. And the payback isn't long either.
Station owners and managers who have seen PVTV say it
will pay for itself in one year.

All you need is the fully integrated environment made up of
CameraManSTUDIOT", CameraMan® robotic cameras, CameraMan SHOT
DirectorTM, and CameraMan SCRIPT Viewer'. So, are you still producing
video with 90's technology? Tune into PVTV at NAB '98, Booth M6268 in
the Sands Convention Center, and get with the program.



There5 3
new way to

think about
liveTV

See PVTV at NAB '98, Booth
M6268, Sands Convention
Center April 6-9 in Las Vegas,
and understand why live
production will never be the
same.

For Your Private Preview
Appointment:
Call: 1-800-532-8034

Fax: 1-904-731-0958

email: pvtv@parkervision.com
Website: www.parkervision.com

PARKER/fly ISION®
Visibly Better.'



IF YOU HAVE TO KEEP A CLOSER EYE ON ATSC
DEVELOPMENTS, COME TO NAB STAND S2368

If you want to see the future of Digital
TV then its time you took a look at
the new Stream View from Adherent.
As you would expect from an active
member of ATSC it's ground
breaking - with the capacity to
automatically monitor more channels
than ever before.

The new AT970 Stream View from
Adherent:

real time monitoring of four streams;
continuous measurement of essential
ATSC parameters;
rack mounting with local or
remote control through
standard networks;
comprehensive er-or reporting,
alarm and triggering functions.

Check out the latest product from the
people who brought you the MPEG-2
Stream Station.

he time, I was doing some
ssembly language program-
ing and thought maybe
ere was a way around thus

ilemma.
The switcher had a serial
put for editor control and

ur shop computer was tied
nto an RS -422 patch panel.

e had used it for rudimen-
ary machine control and
roubleshooting so it was a

4imple matter to tie it intc.
'he ISI's control port. I ob-
ained the control protocol
rom ISI (it turned out to be
VG 1600 protocol) and
roceeded to write a simple
ssembly language program to con-
rol the switcher. Every 1.2 seconds
he program commands the switcher
o do a 30 -frame dissolve and does so
or 500 repetitions. The program runs
n DOS (it's only 600 or so bytes long)
nd can run on about any PC (even old

XTs) with a COM port. Once it is
running, the switcher dissolves be-

AT970 Stream View

Remember. Seeing is believing.

For further information contact
our North American representative
Sencore, tel: I -800-SENCORE or
(605) 339-0100.
Web: www.sencore.com
Web: www.adherent.com

Circle (26) on Free Info Card

tween whatever crosspoints are set on
the appropriate M/E bank and contin-
ues to do so for about 10 minutes.
During that time, it is a simple matter
to make the necessary electronic ad-
justments.

With the proper test and monitoring
equipment it is easy to "null" the dif-
ferences between the banks as the

AT SC //////////4'//
//////////////
///////////, .7/
//////////////
////////////// r

//////////////
////////////
//////////////
////////////:
//////////////I ///4'//////XY

ATSC

"auto -transitions" are tak-
ing place. When you no long-
er see changes on the scopes,
either the banks are proper-
ly adjusted or you've exceed-
ed the 10 -minute time limit.
Because the program does
not choose the crosspoints,
it is easy to change them
midstream if you need to
look at black and black in-
stead of bars and bars or
whatever. As you move down
through the switcher the re-
entry points can also be
checked quickly and easily.

Like most software projects,
it took more man-hours to

write the software than it would have
taken to align the switcher. However,
over time, the software proved its worth
repeatedly as it allowed efficient month-
ly touch-up alignments. If you've got an
old switcher that runs on a GVG 1600
protocol and would like a copy of the
program, let me know and I will E-mail
you a copy.
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The road
to digital
The FCC has determined the rules and the timetable for DTV. Many of the stations have

"volunteered" to be on -the -air with digital signals by the end of this year or early next year.
Despite this, much of the equipment required is either unavailable or in prototype. Many of the
decisions required to implement DTV remain undecided. In an effort to bring many of the core
issues to light, Broadcast Engineering magazine has assembled a team of experts and
posed some fundamental questions.
The questions and the various answers follow. Use them as a guide when discussing DTV

technology with the various vendors on this year's NAB show floor.

Question:
Besides frequency and total power output,

what are the key specifications to con-
sider when selecting a DTV trans-

mitter?

By Howard G.
McClure

Howard G. McClure is
vice president of North
American operations
for Itelco USA Inc.,
Westminster, CO.

Many of the char-
acteristics we have re-

lied upon to choose an
NTSC transmitter are now

meaningless. DTV has
opened a new book of terms
and specifications. The
transmitter of 1998 and
beyond is mostly designed
by dig-

ital engineers,
making it difficult for those of

us who are trying to migrate to the new
digital world. The traditional transmitter
designers are no longer leading the indus-
try; the high-tech digital -oriented compa-
nies now offer features and benefits not
realized as possible in the recent past.

Today, cost of ownership (purchase cost, operating cost,
maintenance cost and reliability) has to be the number one
deciding factor in the purchase of a transmitter. With the
expense of operating two stations on the income of one, the
traditional "I will buy another one of these because I know
it works," may not be the best answer for this new digital
world. In this new world, power alone is not what will
predict your coverage, any
factor that increases bit er-
ror rate (BER) will reduce
your coverage. Therefore,
simple characteristics like
local oscillator frequency
and phase stability may im-
pact your coverage even
though you are producing
your authorized power.
Other factors that could
impact your coverage like
group delay and amplitude
response are more common-
ly understood, but can be
impacted by other components of the transmission facility
like the antenna and transmission line. Linearity of the
amplifiers following the digital modulator is of the utmost
importance, but the new digital precorrectors can correct for
non-linearities found in solid-state and IOT amplifiers.

With the advent of DTV and the declining presence of
station -level RF expertise, the need for high -quality diagnos-
tics by local and remote access is no longer a "want," but a
necessity. On -site repair of the digital components of a DTV
transmitter is near to impossible. So, the first requirement is

DTV transmitter
purchaser's check list:
 Cost of ownership.
 Quality of product and

company.
 Technology presented.
 Diagnostics capability.

Digital transmission
experience.

 Single source of
product development
and production.

 Availability of multiple
sources for devices
used in the transmitter.
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               4
It's good to know that the world has

standardized on MPEG-2 for transmission,

considering all the uncertain aspects of DTV.

You may also be pleased to know there are some good reasons for making

MPEG-2 your standard.

As an open standard, MPEG-2 can be applied to many applications in the

Why the MPEG-2 standard
should be standard equipment.

broadcast chain For example, using MPEG-2 for recording at high bit rates with a small

group of pictures (GOP) del vet-, maximum image quality and signal performance

for demanding, mu ti -generation editing requirements. Transmitting at low bit rates

and longer GOP is ideal for delivery to the

home. The MPEG-2 compression standard is

flexible and powerful enough to cover both,

-11K41             
©1998 Sony Electronics Inc. All rights reserved Reproduction in *tole or part is prohibited. Sorry and
the Sony logo are trademarks of Sony. Features and specifications are subject to change Without notice



            VIO
and is scaleable to handle the demands of HDTV.

MPEG-2 is unique in its ability to transcode over

a broad spectrum of MPEG-2-compressed bit rates

and GOP formats without decoding to baseband. This minimizes the quality loss

inherent in the decoding and re -encoding processes required when converting from

different compression schemes, such as DV or motion JPEG, to MPEG-2 for transmission.

MPEG-2 is extremely efficient, yielding high -quality images at very low data rotes.

This means cost effective storage on both linear and nonlinear media. Its scaleability

also affords the transmission of contribution -quality material over DS -3, microwave,

or satellite services, maximizing signal quality over the given bandwidth.

With all of its advantages, it's no wonder MPEG-2 technology is being integrated

into a wide range of products from many of the broadcast industry's leading

manufacturers worldwide. Of course, there's

one manufacturer we'd like you to consider first.

Choose your standards carefully.

               
SONY Call 1 -800 -635 -SONY, ext. MPEG2

www.sony.com/professional



Everything is here. The complete Betacam SX'

system. The only digital ENG solution that employs

the MPEG-2 compression standard from

acquisition, through production, to delivery.

The choice is clear. Especially when you

consider all the

/BEraCAM
operational

advantages of Betacam SX: high quality 4:2:2

digital component video, four audio channels, a low 18 Mb/s video data rate, and analog

Betacam playback capability. But there's more to the story.

New for 1998 is the DNW-A75 VTR. Adding to our extensive line of SX Hybrid Recorders

and Players, the A75 offers frame -accurate video and audio insert editing on Betacam SX tape.

All the elements of
a great news story.

It i-)cludes Preread technology, compressed digital output in either SDTI or MPEG ES formats, and

the analog Betacam playback -eatures of the legendary BVW-65. All for a list price of $27000.

The Betacam SX acquisition products include a dockable recorder and a full -line

of one-piece camcorders. Sony's camcorders are known for their ruggedness and reliability.

Betacam SX equipment continues this tradition in packages that are

smaller and lighter in weight than analog Betacam

camcorders. The line-up includes products supporting

both 4:3 and true 16:9 aspects with IT or FIT imaging.1P~
New CCDs and DSP processing have significantly extended low

light shooting capabilities, improved overall picture quality,

and added important new operational aids, including

set-up cards and the Good Shot Marker system.



In the news business, timing is everything.

Sony delivers a variety of editing solutions to meet

your business demands. The Betacam SX line includes

portable editors and efficient nonlinear systems, as well

as more traditional linear editing products. All support

the SX Good Shot Marker system, streamlining the

decision -making process from acquisition to editing.

The SX portable editors weigh under 30 lbs, yet

include powerful features like DMC and studio -quality audio cuing

capabilities. The Betacam SX nonlinear editors provide many time -saving features, iicluding

faster than real-time transfer from tape to disk. All of the SX editing sytems allow easy

integration of analog Betacam material into your work.

Acquisition

Camcorders

Dockable Recorder

Linear Editors

Hybrid Recorders

Production

seiii4x4044.Ziset

J lid
OC.

Portable Editors

Nonlinear Editors Flexic art

Delivery

L

Servers Reccrders/Players

Sony also offers a wide range of newsroom servers, inclJding the

Ir...4111141111,
1116111-.4:--11/-..4AREADY

NewsCache system. This affordable server system takes advantage of MPEG-2 4:2:2 P@ML

compression technology to deliver high quality news playback with efficient disk storage.

NewsCache integrates with many popular newsroom computer systems and can grow with

your news operation.

When everything works together; news travels

fast. That's the idea behind the Betacam SX

format. From acquisition to transmission,

the complete line of Betacam SX equipment

is news -ready, road -worthy, and here now

Choose your formats carefully.

SONY Call 1 -800 -635 -SONY, ext. BetaSX
www.sony.com/professional
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a backup system or parallel compo-
nent, i.e., dual exciter and parallel
amplifiers, then a comprehensive diag-
nostics system that can be shared
through remote access with the trans-
mitter manufacturer to effect a speedy
correction to any transmitter fault. It is
most likely that equipment failures in
digital transmitters will be cured by
substitution of a circuit board assembly
through an exchange program with the
transmitter manufacturer. If the manu-
facturer has access to your transmitter
via modem, the company can assist in
the diagnostics and ensure the correct
assembly is available for your transmit-
ter repair. This requirement for a coop-
erative partnership between transmitter
owner and transmitter manufacturer will
mean that the manufacturer will have to
be in total control of his product to
ensure compatibility and exchangeabil-
ity throughout the transmitter's life cy-
cle. This can best be assured by a man-
ufacturer who has the manufacturing
procedures in place that are assured by
an IBS 9001 or higher certification.

By Robert R.
Weirather
Robert R. Weirather is
director, TV product line
for Harris Corporation,
Broadcast Division,
Quincy, IL.

There are many key
DTV transmitter

specifications to consider to ensure
proper operation of your DTV facility.
Your first concern is whether the trans-
mitter meets requirements set forth by
the FCC. Although these requirements
seem to be somewhat simpler than those
for NTSC operation, frequency, spec-
trum occupancy and power output are
of interest to the FCC. Once you ensure
that the transmitter meets FCC require-
ments, there are five other specifica-
tions you may want to consider:

Interfaces: We must have compatible
interfaces between the digital source of
MPEG-2 and the exciter. That inter-
face, defined by SMPTE 310M, en-
sures compatibility between the exciter
and the source, which may be the STL
or an encoder. Much like NTSC, the
transmitter frequency may be required
to be locked to precise sources with

given offsets. Thus, exciters must be
capable of being referenced to preci-
sion standards. Note that the input to
the exciter is an MPEG-2 bitstream that
may come from a local source or from a
national network. The output frequen-
cy of the exciter must not change when-
ever the frequency of the MPEG-2 bit -
stream changes. Additionally, the ex-
citer must react to the loss of the input
MPEG-2 bitstream. If this input bit -
stream is lost, either by STL interrup-

tion or other problems, the coding
scheme of the exciter must continue to
insert sync. This automatic sync inser-
tion without input keeps receivers from
unlocking.

Redundancy: The output power capa-
bility of the transmitter is licensed by
average power. Cliff effect reception
implies that the coverage area will be
sharply prescribed by signal-to-noise
ratio. By maintaining maximum power
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output, coverage will be maximized. You'll want to ensure
your transmitter provides the level of redundancy or head-
room needed to maintain maximum power output from the
PA. This redundancy for tube circuit finals may require
operation of at least two parallel tube PAs. By having twin
tube PAs, power output may be fully maintained or at least
maintained to half power. Differently, solid-state transmit-
ters typically have numerous parallel path PAs. These types
of transmitters suffer less power loss for a given failure.

Signal quality: The quality of the delivered signal must be
adequate. Signal quality may be measured by bit error rate,
signal-to-noise, error vector magnitude, eye pattern, con-
stellation accuracy and pilot level. Although there are many
other signal qualities that may be measured, these are
indirectly contained in the aforementioned parameters. These
qualities are flatness of response, in -band intermodulation
and group delay.

Long-term vs. initial cost: Cost of operation and acquisition
must be a part of the decision -making process. Certain
transmitter types may have higher operating costs relating to
electricity consumption and/or replacement parts. Other
transmitters may have lower long-term costs of operation
but higher acquisition costs. If labor and maintenance are
limited, then a low -maintenance design may be preferred.

Specific installation requirements: Although installation
costs, floor space and time may not seem like high -priority
items, a station should nevertheless consider its specific
requirements. For example, a liquid -cooled transmitter may
be more difficult at the top of a large building than at ground
level. However, installing a liquid -cooled transmitter at
ground level, using out -of -building construction may prove
the best choice.

By Dane E. Ericksen, P.E., CSTE, CSRE

Dane Ericksen is with Hammett & Edison, Inc.,
Consulting Engineers, San Francisco.

Besides the obvious issues of faithful
reproduction of the DTV signal and
stable operation, DTV transmitter se-
lection should include the following con-
siderations:

Ability to lock to an external NTSC reference: The transmit-
ter should have the ability to lock its frequency to an external
NTSC lower -adjacent signal in the event that channel rela-
tionship exists, so as to maintain the 5.082138MHz±3Hz
frequency offset required by section 73.622 (g) of the new
FCC rules. Because NTSC transmitters are allowed a greater
frequency tolerance of ±1kHz (even though the actual
frequency stability of a modern-day NTSC transmitter is
typically an order -of -magnitude better), an upper -adjacent
DTV transmitter may need to lock its pilot carrier frequency
to the lower -adjacent NTSC signal. This ability to reference
an external NTSC signal should accommodate high level
(for transmitters that are co -located) and low-level (for

transmitters that are not co -located) signals, and should
transfer gracefully to an internal frequency reference if the
NTSC reference is lost (for example, if the NTSC station
signs off the air while the DTV station is still operating). Of
course, it may be simpler to upgrade the NTSC transmitter
to, say, a ±1Hz tolerance, so that the combined frequency
stabilities still result in a 5.082138MHz±3Hz offset, but the
ability to reference the DTV frequency to a lower -adjacent
NTSC signal should at least be an available option.

Good second and third harmonic attenuation: The transmit-
ter should have second and third harmonic attenuations of
at least 80dBc, even though section 73.622(h) of the new
FCC rules only requires 71dBc of attenuation for out -of -band
signals removed by more than 6MHz from the DTV channel
edges. The additional attenuation is needed to minimize the
likelihood of interference to GPS at 1,575.42MHz (second
harmonic of D66 and third harmonic of D23) and other
L -band uses (for example, radio astronomy research in the
1,330-1,727MHz band, which is entitled to protection
pursuant to section 2.106 of the FCC rules, footnotes 718,
720, 721 and 722). Protection of GPS is especially important
because the FAA has decided that the next generation of
instrument landing systems (ILS) for commercial aircraft
will be GPS-based. The one point in flight when the ILS must
not fail is during landing, yet that is the time of maximum
risk, from harmonic radiation and brute -force overload.
During the landing approach, the aircraft may be flying
through or near the main beam of a DTV antenna. There
should also be an option for even greater attenuations for
exceptionally difficult cases; since this would typically in-
volve high-powered bandpass or harmonic filters, the DTV
manufacturer must be able to provide filters with group
delay characteristics that will not harm the DTV signal (or,
alternatively, the DTV transmitter must have the capability
to pre -distort the DTV signal to cancel out the group delay
distortion caused by an added filter).

Ability to pre -distort for group delay errors in the transmis-
sion system: The transmitter should have the ability to
pre -distort the DTV signal at the exciter or modulator level,
to cancel out group delay distortions caused by an
adjacent -channel (or otherwise) combiner, bandpass filter,
harmonic filter or even a less -than -optimum antenna. This
pre -distortion capability would ideally be EPROM -based
(or other changeable memory), so that it could be modified
in the event the combiner or antenna group delay changes as
the result of added stations and modified RF plumbing. The
ideal correction system would further have the ability to
compensate for the antenna or combiner group delay distor-
tion as the temperature of the combiner or antenna varies,
in the event that temperature variation causes a shift in the
group delay characteristics.

Scalability: The DTV transmitter or line of DTV transmit-
ters, should offer a wide range of overlapping power levels
to accommodate the broadcaster who wants to start out
with less than full -power DTV facilities and upgrade later.
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This power scalability should not involve the obsolesce of
already purchased lower -power transmitters or power am-
plifiers; that is, the DTV transmitter line should be designed
with power upgrades in mind.

Traditional items: The DTV transmitter must be FCC type -
accepted or notified; should have good prime AC power to
DTV RF output efficiency; be solid-state (where feasible);
allow for easy tube replacement (for tetrode, IOT or
Diacrode-based transmitters); not require ear protection
due to blower of pump noise; have a minimal transmitter
cabinet footprint; be designed for easy routine maintenance;
have an attractive price; and be immediately available (yeah,
right, in my dreams).

Question:
Will stations be able to
use RF delivery for STL
systems or will fiber-
optic solutions be re-

quired for DTV signals.
Will these new DTI/ STLs be

in addition to or a replace-
ment for existing NTSC STLs?

By Dr. John Payne
Dr. John Payne is president of Nucomm Incor-
porated, Hackettstown, NJ.

As the deadline for the first phase of
HDTV installations in the United States
approaches, the consideration of how
to transmit NTSC and HDTV signals
from the studio to the transmitter is
becoming a major issue. There are basi-

cally three methods available for this application.
Method 1: Use the existing STL for the NTSC signal and

use a fiber-optic line for the HDTV in either the 1.3Gb/s,
270Mb/s or the 19.39Mb/s format.

Method 2: Use the existing STL for the NTSC signal and
use a second microwave link to transmit the HDTV 19.39Mb/
s transport stream.

Method 3: Use a single microwave link in which NTSC and
HDTV signals are multiplexed together.

Method 1, although the simplest and most desirable, is
expensive and is open to the fiber line being inadvertently
cut. Often, such a service is not available between the studio
and the transmitter site. Method 2 is also simple, desirable
and cost effective. Its main drawback is the availability of a
second frequency. Method 3 requires that the NTSC analog
baseband signal be digitized and compressed by an encoder.
The encoder's output is then multiplexed with the HDTV

Whatever your requirements for real time MPEG-2 test
and measurement, we have the system solution:

 Transport Stream Analyzer (TSA"")
 Transport Stream Generator (TSG")

For powerful and affordable solutions worldwide,
the Digital Transport Systems/Wandel & Goltermann
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1111 Digital Transport Systems

EaWandel & Goltermann
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19.39Mb/s transport stream. The resultant transport stream
is then transmitted over a digital microwave link. At the
receiver end, the digital signal is demodulated and demulti-
plexed. The NTSC signal is decoded back to an analog
baseband signal and feeds the NTSC TV transmitter. The
HDTV transport stream from the demultiplexer feeds the
HDTV transmitter directly.

Stations will definitely be able to use RF delivery for STL
systems for DTV signals as long as we are talking about the
19.39Mb/s or 45Mb/s data. The real question that stations
must answer is do they have a second microwave frequency
to be used for the DTV signal? If they do have a second
frequency, then a digital DTV STL is a simple and reliable
solution. The original analog NTSC STL would remain.

If a second frequency is not available (as is the situation
with most stations) then a complicated and costly system
must be used. Such an RF solution evolves digitally combin-
ing the NTSC and the DTV signals into a single transport
stream and transmitting it over a single RF link. Such a
system must have redundancy. This new STL would then
replace the existing STL. It would reuse the existing STL
frequency, antenna, feeds and towers.

When designing a new STL to transport DTV and NTSC,
the question of redundancy vs. cost must be carefully
considered. Is it important to have 100% redundancy for
NTSC and DTV signals or only the NTSC? If the DTV signal
is lost for minutes, hours or days, is this really important
since only a handful of people will be viewing it for the next
several years?

NUCOMM has developed RF delivery systems for the
single DTV digital signals and dual NTSC and DTV signals.
Varying degrees of redundancy are offered that can be
gracefully upgraded. Many options are offered to enhance
such systems. These include frequency and space redundan-
cy, GPS time -based accuracy and seamless switching.

The following considerations must be taken into account
when selecting an STL for a digital microwave system to
transmit the HDTV signal:
 System redundancy.
 Redundant system switch -over effects, i.e., seamless switch-
ing.
 Relative importance of the downtime of the NTSC vs. the
HDTV signal and its effect on system cost and redundancy.
 Frequency and space diversity vs. single -frequency redun-
dancy.
 The use of a GPS time base to reduce jitter on the HDTV
signal.

Question:
How long can stations get
by with simply installing
an upconverter on the
front of their DTV trans-

mitter and avoid building
a DTV studio facility?

By Micheal Robin
Micheal Robin, former engineer with the CBC
engineering headquarters, is an independent
broadcast consultant in Montreal Canada. He is
a co-author of "Digital Television Fundamen-
tals," published by McGraw-Hill.

There are three distinct aspects to DTV:
production, transmission and display.
All three aspects are undergoing frenetic

concept, component and product development to meet the
end -of -1998 start of on -air DTV transmissions. The DTV
digital transmission concept allows the broadcaster full
flexibility to choose the transmitted video format all the way
from HDTV pictures, using the full bandwidth of the
standard 6MHz transmission channel, to several simulta-
neous low -resolution pictures or to use the channel for other
services. Given the DTV transmission constraints, a full -
definition HDTV picture display in the home is affected by
the program source quality and the display characteristics of
the home receiver.

The program source quality is directly related to the choice
made by the broadcaster. This choice will depend on many
factors, some of them having nothing to do with picture
quality.

The display characteristics of the home receiver are direct-
ly related to the sophistication level of the home receiver. The
average non -technically minded viewer will identify DTV,
including the HDTV variety, with a large, high-priced, wide-
screen TV receiver and noise -free pic-
tures, accompanied by CD -quality surround sound emanat-
ing from an impressive array of loudspeakers. The resolu-
tion of the picture, while an important factor to technically
minded viewers, is a secondary factor to the average viewer.

Program source quality
There are three well-defined 16:9 display aspect ratio

picture choices as shown in Table 1. It is debatable whether
the interlaced version of the 1,920/1,080/30 format, with a
vertical resolution capability of about 756LPH (Kell factor
of 0.7), is visually superior to the progressive scan 1,280/
720/60 format, with a vertical resolution of about 648LPH
(Kell factor of 0.9). In any case, both formats qualify as
HDTV and require a superior display device.

HORIZONTAL
PIXELS
PER ACTIVE LINE

ACTIVE
LINES
PER PICTURE

SCANNING FRAME RATE

CHOICE (Hz)

704 480 PROGRESSIVE 60, 59.94, 30,
INTERLACED 29.97, 24, 23.98

30, 29.97
1280 720 PROGRESSIVE 60, 59.94, 30,

29.97, 24, 23.98
1920 1080 PROGRESSIVE 30, 29.97, 24,

INTERLACED 23.98, 30, 29.97

Table 1. 16:9 picture formats as per ATSC A/53.

Display characteristics of the home receiver
Whatever the program source quality, the perceived pic-

ture quality is largely dependent on the home display device
and the related viewing conditions. A 4:3 standard -defini-
tion 525/60 picture reproduced on a 27 -inch CRT with a
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picture height of 18 inches requires the viewer to be seated at
a distance of six times the picture height or nine feet. A 16:9
1,125 line, 1,080 active line, HDTV picture displayed on an
18 -inch picture height CRT requires the viewer to be seated
at a distance of three times the picture height or 4.5 feet. This
requires a change in the viewing habits of the average home
viewer. Maintaining a nine -foot viewing distance results in a
loss of picture detail perception or the need to purchase a
receiver with a 36 -inch picture height. Contemporary 16:9
direct -view CRTs with a 36 -inch picture height are heavy,
bulky, expensive and difficult to manufacture. The alternate
technology of rear -projection displays lacks adequate bright-
ness and has a relatively narrow satisfactory viewing angle.
The developmental plasma displays are a few years away
from consumer availability and will be extremely expensive
until the original development investment has been amortized
and large -quantity production has occurred.

The appreciation by the viewer of the increased resolution
offered by the HDTV formats hinges on the availability of
affordable large -screen receivers. Initially, there will be a
limited availability of high-priced home display products,
aimed at affluent viewers, which will do justice to HDTV
pictures. Industry -wide coordinated product development
efforts and long-term investment return strategies of equip-
ment manufacturers will be required to offer attractively
priced products. In three to four years, competitively priced
large -screen home DTV receivers will make their entry into
the market, providing broadcasters with the necessary incen-

of HDTV production equipment.
In the meanwhile, there will coexist a variety of analog and
digital production formats that will require a great variety of
format, scanning rate and picture aspect ratio converters to
satisfy the specific needs of the broadcaster.

By Joe Zeller
Joe Zaller is the group marketing director for Snell & Wilcox, England.

Unfortunately, there is not a straightforward answer to this
question. There are a number of DTV transition scenarios
that a broadcaster may choose between. In doing so, broad-
casters must balance the key issues from the commercial,
financial and technical points of view. This evaluation must
take into account not only the quality of service the broadcast-
er wants to provide to their viewers and competitive pressures
from other stations in the same market, but also additional
factors, such as fulfilling government requirements and the
life cycle of existing capital equipment investments. Having
done this, broadcasters can then examine the technical tools
available to enable their chosen transition path.

Regardless of how the individual broadcaster chooses to
transition to DTV, the common theme running through their
deliberations will probably be how to leverage off the
existing infrastructure investment. HDTV up- and down -
conversion plays a key role in all DTV transition scenarios
and will continue to do so long after fully digital DTV
stations are on the air. Therefore, it is important to view
HDTV upconversion, not as a short-term fix, but as an
important long-term, high -quality investment that will be

used throughout the DTV transition and beyond.
An upconverter is a tool that can serve to extend the useful

life of a broadcaster's existing infrastructure. It will also play
a critical role in archive retrieval once the transition to DTV
has been completed. A high -quality upconverter will pro-
duce excellent quality DTV pictures - particularly if care
has been taken in decoding and pre-processing incoming
composite source material - or if this source material is
high -quality component digital.

In the most basic scenario, stations could simply purchase
an upconverter, a DTV transmitter and DTV encoder and be
on the air with DTV. This is the least -expensive available
option and probably fulfills government requirements. If a
station has a composite analog infrastructure, then care
must be taken to ensure that high -quality pre-processing and
precision decoding are used in conjunction with upconver-
sion to provide the highest quality signals.

Other stations will want to begin building "HDTV is-
lands." These broadcasters will need upconverters to get
archive and ENG signals into this environment. They should
also be aware that the combination of HDTV cameras and
high -quality downconverters will produce better quality
standard -definition pictures than any other method. This is
because HDTV cameras, when used as a front end, are
highly oversampled relative to NTSC. The great advantage
here is that users can begin to build a library of HDTV
material for the future while delivering better quality stan-
dard definition today.
The most elaborate transition scenario involves building a

fully digital HDTV facility. It's important to note here that
high -quality upconversion and downconversion will contin-
ue to play an important role in this scenario - arguably a
more important role than in the more basic scenarios. When
upconverted signals are mixed with HDTV -originated sig-
nals, the quality of the upconversion becomes critical,
because the two signals must mix seamlessly. Downconver-
sion will also become important since broadcasters will still
be required to simulcast standard -definition signals.

It's up to each station to determine how they transition to
DTV and for how long they plan to rely solely on upconver-
sion for HDTV transmission. However, the important mes-
sage here is not only that HDTV upconverters and down -
converters are going to be key elements of broadcasters'
DTV transition plans no matter what they decide to do, but
also that HDTV upconverters and downconverters will
continue to play a key role for the foreseeable future.
Therefore, investing in the highest quality products possible
is essential.

By Phil Holhoonek
Phil Hejtmanek is director of technical opera-
tions for WWJ-TV, Detroit.

There are many factors that may af-
fect the decision to expand a station's
DTV facility beyond the simple upcon-
verter solution, not the least of which is
the size of the station's market and the
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DTV receiver penetration in that market. Small -market,
independent stations will probably be the last facilities to
make a serious monetary commitment to DTV hardware,
because there just won't be a significant number of DTV
receivers in those markets to justify it until the latter part of
the NTSC-to-DTV conversion cycle. Those stations will
simply convert their existing NTSC product, until the termi-
nation of NTSC service forces them to either go fully digital
or disappear.

On the other hand, the large -market network affiliates and
O&O stations will likely be the first to build DTV facilities.
In these markets, DTV receivers will first become available
and government mandate will require the early construction
of transmission facilities. These larger stations are more
likely to have the capital budgets and financial backing to
make the expensive studio transition. In fact, many large -
market stations already have significant digital infrastruc-
ture in place and will only have to make relatively minor
additions to their facilities to accommodate 16:9 aspect ratio
and HDTV screen resolutions.

Affiliate stations that receive HDTV -resolution program
material from the network or program syndicators will have
more immediate requirements for some form of digital
infrastructure, because there is likely to be the requirement
for insertion of local advertising or at least local branding
and station identification, produced in HDTV. Simply up -
converting the local material and cutting it into native

HDTV programming will work for a while, but pressures
from competitors and advertisers will demand local material
in full resolution. This will generate a requirement for at
least the capability to store and play back digital material, as
well as mixing and keying. There are several schemes out
there today for cutting between compressed MPEG bit -
streams, while hardware already exists for manipulation of
uncompressed digital video.

All of these suppositions assume, of course, that the
networks and program providers will have significant DTV
offerings for their affiliates, early on. It is likely that some of
the major networks may not be ready to provide a full
broadcast day of DTV material when the first digital stations
debut with actual programming this year. In that event,
simply upconverting the existing NTSC service for most of
the day will serve to satisfy FCC operational requirements,
but will do little to demonstrate the advanced capabilities of
the ATSC digital system.

Many critics have argued that the business model for DTV
has not yet been well-defined, meaning that the business
justification for making capital improvements in the form of
a digital studio facility may not be apparent at this time. This
is especially true if the existing NTSC infrastructure is a long
way from full depreciation. However, no station should
contemplate major facility changes or improvements from
now on, without making these changes using digital equip-
ment. There is no disputing the fact that digital television is
the way of the future.
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Question:
What new types of test
equipment should sta-
tions plan for when
building DTV facilities
and what budget will that

require?

By Mark Everett
Mark Everett is vice president, product devel-

opment at Videotek Incorporated, Pottstown,
PA.

I see the question of test and measurement
costs as something that will not change significantly over
time. That is to say, an average waveform and vector
combination scope will cost about as
much in any given DTV format as a
similar device costs today. There will
be some differences - pioneers pay
more, and often, the first generation of
anything lacks desired features. I think
the question has some unique facets,
each of which should be addressed
separately.

Production at a given broadcast fa-
cility will, most likely, eventually be in
one format. It depends on the facility to determine which
one. Once that format is selected, then new versions of DTV
waveform and vector displays will take on many obvious
and subtle changes. Traditional tube devices are being
replaced with five -inch VGA displays. Much larger SVGA
and XVGA displays are rapidly moving into the whole
testing arena and are serving multiple functions. As long as
we have cameras and graphics -generating devices, we will
need scopes to view levels and shading and all of those things
that man and physics can set asunder.

Production houses have a larger problem, their clients can
demand any number of formats and certainly, commercials
might be produced in many formats for different markets
and rate cards. The more flexible and adaptable their
equipment is, the better off they are. Their scopes would best
be multiformat, just like DTV sets. This equipment is not yet
invented, and will probably meet the price demands through
clever engineering,

We can certainly meter six channels (or is that 5.1) of audio,
but listening to that in a tape room or busy master control
area might prove to be a bit of a speaker location problem.
We have to develop some more creative solutions and I'm
sure we will.

In the transitional period, all bets are off. Stations that
intend on passing the network feed through without local
intervention will need only transmitter and satellite (or
however the network arrives) receiver test instruments.
These devices are just being invented and early versions will
cost a lot. MPEG testing is available, bitstream analysis
equipment ranges from well -established to not yet invented,
depending upon what a given site might want to test.

I think our analog roots will never completely leave our
control rooms. As long as we collect analog light through
camera lenses and project analog light to our eyes and
analog sound to our ears, we will be making analog judg-
ments and requiring analog analysis and analog corrections
to our (whatever format) signals.

By Kenneth Hunold
Kenneth Hunold is an audio/video project engi-
neer for the ABC Engineering Laboratory, New
York.

Digital television is going to require
new solutions and new equipment. The
requirements for test and measurement
will likewise be different. Specifically,
new and different tools will be required
for monitoring the ATSC transmissions

that we will be creating.
If current trends continue, many stations will be purchas-

ing their own ATSC encoders. Those who do will be respon-
sible for monitoring the ATSC datastreams that these encod-
ers will produce. As a by-product of the flexibility of the
ATSC system, there is a dizzying array of "elements" that
will make up the ATSC bitstream. Creating bitstreams is not
something that many broadcasters have experience with. At
its heart, an ATSC bitstream is an MPEG bitstream. There
are many MPEG analyzers, as well as "bitstream players"
being developed for broadcasters. These analyzers will be
used to check ATSC bitstreams. Also, a known ATSC source
is required to check the next item in the transmission chain,
the 8VSB modulator, as well as the transmitter itself. These
bitstream players may be the DTV equivalent of a color bar
or composite signal generator.

Monitoring the output of the transmitter will take on a new
meaning in the DTV era. There are no visual or aural carriers
in 8VSB. The carrier itself is suppressed, replaced by a pilot
signal that stands out above the seemingly random, noise -

like 8VSB signal to aid the receiver in acquiring your signal.
So, what's left to measure? Plenty! For NTSC analog oper-
ation, errors such as differential phase and gain might lead
to poor color fidelity. In 8VSB, similar distortions create
things like adjacent -channel interference and "modulation
errors." Lack of modulation accuracy doesn't just give you
a bad picture, it can cause whole sections of your audience
to lose your station completely. Never before has there been
such a clear connection between signal quality and potential
viewing households (and ratings). Welcome to life in the
digital age!
Don't let the thought "Don't worry, it's digital" creep into

your planning for digital television. What you don't know
can hurt you! DTV "modulation analyzers" will be impor-
tant for monitoring your station's DTV emissions. When
you go to NAB, talk to the transmitter manufacturers - lots
of them. Find out what they recommend for monitoring.
Check what they include as part of the transmitter package
and what parts you will need to provide. Talk to the test and
measurement manufacturers to see what is available and
what each offers for ATSC and 8VSB monitoring. Learn as
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much as you. can about MPEG, ATSC and 8VSB and check
with your group engineers and/or consulting engineer for
their opinions. Often, there may be a consensus in your
group (or even market) about operator interface or even
transmitter interface. We all have much to learn. Don't be
afraid to ask. It's not something you can't handle. It's just
something you have to be aware of and plan for.

1.5 GWs Mezzanine

Route Route

1-- i -
Question:
What key factors
should be con-
sidered when
planning an in-
frastructure for
a DTV facility?

By Richard
Kupnicki

Richard Kupnicki is vice president of
advanced technology for Leitch, Incorpo-

rated, Chesapeake, VA.

As we venture toward DTV, the best
approach to understanding the future may be

to review the past. Each major change
results from some enabling technology al-
lowing us to build and extend current
topology. In the mid -70s, high-speed ana-
log/digital converters allowed digital video
processing for the first time. We had to
learn about issues like quantization noise
and the importance of audio -video delay
(lip sync) due to cascading of video syn-
chronizers. In early 1990, we began con-
verting to a totally digital distribution. We had to decide
between component and composite facilities -a choice much
less obvious eight years ago than today.

Today, we are again at the crossroads, challenged to choose
among 18 DTV formats. Whatever the format choice, MPEG-
2 compression technology enables digitized video to be trans-
mitted through channels previously suited only to analog or
telco transmission. But, MPEG compression requires inputs
of digital component video and, therefore, requires that
composite facilities be converted.

The output from MPEG compression is data and is the point
where any resemblance to video ends. This data resembles the
files on computer discs or office LANs more than the 270Mb/
s video data moving around facilities today. Whereas today's
video facility distributes synchronization (clock, horizontal
and vertical), only clock recovery is explicitly defined in the
compressed domain. Horizontal and vertical timing is loosely
defined and varies with initial conditions of buffers, compres-
sion mode and data rate. Long delays through video or audio
compressors require time -stamping for lip sync. Distributing
accurate time -code as part of the color black reference could
help solve the lip sync and H/V timing by referencing every-
thing to the absolute time of day.

The issue of switching compressed video remains unre-

solved. It works for small GOP structures, but is difficult for
large ones, especially those going to air. Hence, the dilemma
- the smaller the data rate (higher compression ratio), the
larger the required GOP and contribution -quality video
degrades rapidly if transcoded.

So, what is the solution? To maintain high quality from
camera to transmitter, we need a layered approach:
 Start with an island at 1.5Gb/s (for example).
 Lightly compress and record at 270/360Mb/s.
 Use the 270Mb/s infrastructure to deliver compressed and
uncompressed video.
 Recompress to 50Mb/s 4:2:2 (chroma on all lines) for
delivery to affiliates over satellite or to 34-45Mb/s 4:2:2 for
delivery over telco channels (DS3, E3).
 Uncompress at the affiliate to 1.5Gb/s and integrate with
local content.
 Compress to 19.3Mb/s and multiplex with compressed
NTSC video.
 Deliver both datastreams to the transmitter over a DS3-
rate STL.

We must take a futuristic look at the overall infrastructure
and extrapolate from the past. In the '60s, the infrastructure
was entirely analog. In the '80s, we carried analog video, but
converted to digital inside the boxes. In the '90s, we started
to carry digital video in the coaxes, and if we're wise, in the
next millennium, we will borrow the infrastructure for
carrying compressed video from the computer and telepho-
ny industries. After all, today's video is more like data than
traditional video.

By Greg Johnson
Greg Johnson is director of engineering for KITV, Honolulu.

Many decisions will have to be made before building a
digital TV infrastructure. One of the key factors will be
deciding how to handle the various video resolutions avail-
able. Cost will be a factor, as will the conversion timetable.
Equipment that will easily solve problems a year or two from
now is not available today. For those planning to broadcast
DTV as soon as possible, here are several key considerations
relative to today's technology.

DTV signal format
To simplify the difficult task of selecting an in-house DTV

format, separate the transmission standard from the pro-
duction standard. Station infrastructure must support the
various resolutions that must be processed. These may come
from internal and/or external sources. For now, stations may
choose to originate news and other local programming in
525i widescreen, because many broadcast and professional
cameras and monitors are equipped to handle 4:3 and 16:9
aspect ratios. In this case, the serial data rate for 16:9
component video is 270Mb/s (in some cases 360Mb/s)
allowing the use of existing component digital equipment.
Additionally, the widescreen 525i signal can be easily con-
verted to the 480i or 480p line, 720 pixel/line standard -
definition DTV transmission format. This standard -defini-
tion video could also be upconverted to higher -resolution
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data rates (HDTV) for subsequent broadcast. Limited pro-
duction may be done in higher HDTV resolutions, while in
larger markets, entire facilities may be converted to HDTV.
However, current equipment choices are limited.

Routing and distribution is one of the more difficult areas to
be considered. At present, most digital video switching and
distribution equipment supports up to 360Mb/s. Uncom-
pressed digital HDTV needs upward of 1.2Gb/s, but so-called
"mezzanine" compression allows compressed HDTV to be
distributed on 270Mb/s equipment. Look carefully at possi-
ble upgrade paths to higher data rates when choosing routing
switchers. In some facilities, existing analog switching equip-
ment may be used in concert with a new digital video router.
However, a good control system and path finding may be
needed for efficient operation. Other options for HDTV
include analog component distribution. At present, there are
numerous unknowns, examine all the options carefully.

On the audio side, the cost of AES digital equipment
continues to drop, but it is still more expensive than
a clean analog audio system. If the audio
portion of the facility is small,
AES audio may be affordable and
make sense in the long run. In
larger facilities, attention to syn-
chronization of large numbers of
AES sources can become unwieldy,
and may prove expensive.

Surround sound needs to be con-
sidered. The DTV standard, as
adopted by the FCC , allows for up to
5.1 channels of program sound (AC -
3). It is likely that networks may choose
some level of AC -3 encoding for distribu-
tion to affiliates. Opening up the possibility
that this audio may have to be processed and
mixed with other sources. Two channel (stereo)
audio may be sufficient in smaller markets, but thought must
be given to pass -through and voice-over of network audio
containing more than two channels.

Compression and storage
Pinpointing compression solutions is difficult. HDTV

compression equipment is expensive and few choices exist.
Standard -definition video can be compressed with com-
monly available Digital Video Broadcast (DVB) equipment
modified to output compatible ATSC datastreams. These
datastreams can then be multiplexed into an ATSC-compli-
ant 19.4Mb/s datastream.

The storage media available for digital video is quite broad.
Video servers may present the biggest challenge when con-
sidering higher resolutions. MPEG compression offers the
best efficiency for servers and videotape, although edibility
may be limited. Motion JPEG, while not as efficient as
MPEG, allows easy editing. It is possible that video servers
capable of handling uncompressed 270Mb/s signals, could
be used to handle HDTV compressed at a mezzanine level.

Video monitoring
Thought must be given to the size of 16:9 monitors used in
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control rooms and throughout the facility. In some situa-
tions, it may not be possible to get a sufficiently large
monitor that will fit in a 19 -inch rack. For example, the
cabinet for a 16:9 monitor with the same picture height as a
4:3 19 -inch (diagonal) rack -mount broadcast monitor is
over 30 inches wide. Correspondingly, the picture height of
a 16:9 monitor that will fit in a 19 -inch equipment rack is
about nine inches. Control rooms may need custom cabinets
or shelving for monitor walls.

Power
It is no secret that computer equipment must have contin-

uous clean power. This is especially true when considering
digital video equipment. In the analog world, power -related
problems were easy to spot, as even small problems were
evident in the video. With digital video, problems caused by
power mains, ground faults or other noise on the ground

system may be masked by digital video equipment
until it's too late.

Recovery time from power interruptions
should be considered. Analog VTRs

recovered from power failures rel-
atively quickly. Video servers,

on the other hand, can take
several tens of minutes

to come back to life.
A station -wide un-

interuptible power sup-
ply (UPS) can help isolate

technical equipment from incom-
ing problems from the power utility.

A UPS along with a standby generator
can ensure technical equipment will contin-

ue to operate in the absence of the commercial
utility.

Balanced power distribution systems (similar to those
commonly used in recording studios) can go a long way to
minimizing ground loops and noise on the ground system.
Besides lowering the noise floor for analog audio, a balanced
power system helps prevent high -frequency noise and har-
monics caused by switching power supplies from getting into
the ground system and back into the digital video signal path.

STL
Do not forget that the signal must get from the studio to the

transmitter. Most stations use a microwave system to relay
program video and audio to the transmitter. The 19.4Mb/s
ATSC datastream is easily multiplexed along with other data
into a 45Mb/s DS3/G703 compliant stream. This same
datastream is easily accommodated by the digital microwave
systems designed for DS3. Digital microwave systems using a
16QAM modulation scheme are bandwidth -compatible with
FCC part 74 broadcast auxiliary microwave channels. In
addition, this datastream can be handed off to the local phone
company. At the transmitter, the multiplexer can extract the
19.4Mb/s ATSC stream and send it to the 8VSB modulator.

Transmitter and antenna
Linearity of the transmission system, including the line and
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antenna cannot be overemphasized, as non-linear distortions
will impact the service area. Unlike NTSC transmissions,
where distortions do not necessarily cause a loss of signal, a
distortion in the transmitted DTV signal can make it impos-
sible to receive. Using a directional antenna to limit coverage
to just the desired service area can reduce output power
requirements (and the electric bill).

In summary, it is possible for broadcast stations to get on the
air with a DTV signal sooner, rather than later. Although there
may be many unanswered questions, with proper planning,
stations can have a DTV signal on the air now and be in a
position to implement additional DTV solutions as they
become available.

Question:
When considering a routing switcher as part of a
master control operation, what are the key fac-
tors to include?

By Steve Monsen
Steve Monsen is senior product manager, rout-
ing/control, for Philips Digital Video Systems
Company, Simi Valley, CA.

When considering a routing switcher
as part of a master control operation,
the buyer should focus on three main
areas: basic signal/control interface,
machine control integration and system

configuration. Simply put, the routing switcher should pro-
vide seamless integration and maximum communications
with the master control switcher. Likewise, the master control
switcher should be able to take advantage of routing switcher
features and functionality, i.e., source selection using com-
mon mnemonic names, machine control access and common
configuration software are critical to a smooth on -air opera-
tion.

The first and most critical consideration is system integra-
tion. How difficult will it be to connect the two switching
systems together? How flexible is the operation? Will it be
easy to access any or all sources on the router? Will the
interface of the two devices be transparent to the operator?
The advantage of a routing switcher is its instant access to

any source in the system. This feature is available in some
master control products by connecting routing switcher
outputs to the master control as assignable inputs. A status
display associated with each source select button on the
master control switcher will indicate the name of the source
currently feeding that input. The more assignable inputs used,

the more flexibility the user can enjoy. This is useful provided
the user has plenty of routing switcher outputs and a means
of controlling each one.

A more efficient approach, used by modern master control
switchers, is to use two routing switcher outputs to feed the
PST and PGM bus of the master control. The user can then
assign any button to any source on the routing switcher,
without using up valuable routing switcher outputs to do so.
The signal names (mnemonics) should automatically track
between the routing switcher and the master control to
provide consistency between the two systems. With this
"bus feed" system the user can reassign any button to any
input at any time or arrange the sources in the order that best
suits their own operational style. The advantages of the bus
feed system increase dramatically as the industry moves into
multichannel transmission and additional audio channels.

Additional flexibility can be gained if the routing control
system offers path finding. Pathfinding will automatically
route signals through multiple routers and format converters,
enabling the master control operator to access any source,
regardless of the signal format. As broadcasters progress in
the DTV-transition from analog to digital, pathfinding will be
a must -have feature in the master control suite.

The second most important consideration in any master
control environment is integrated machine control, which
plays a vital role in the operation. A well -designed routing
control system should incorporate machine control capabil-
ity and advanced routing systems should have the ability to
associate video sources with automatic machine control
assignments. This allows the master control operator to
automatically access the machine control of any source
selected on the master control switcher. If the machine
control system also allows for delegation, multiple users will
be able to share machines and, more importantly, specific
machine control can be dynamically limited to the master
control switcher, thereby eliminating any control conflicts.

Finally, an ideal integrated system allows for system con-
figuration control from a single location using a single
software application. Connecting to multiple ports within a
system to change global system parameters is not only time-
consuming, it also increases the risk of introducing errors
into the system configuration.

A well -integrated routing switcher and master control
system will simplify system wiring, allow for optimum
resource sharing and provide maximum system flexibility
for today's changing broadcast environment.

By Doug Buterbaugh
Doug Buterbaugh is product marketing manager for Tektronix Grass
Valley Products, Beaverton, OR.

Master control is the lifeblood of a TV station because all
main programming flows through its switcher. However, an
important part of the efficiency and flexibility of master
control comes from a product that is behind the scenes, the
routing switcher.

In today's broadcast environment, master control must
access a multitude of sources and signal formats. It is not
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uncommon to need accessibility to 100 or more different
sources during a typical broadcast day. A master control
panel that would have direct access to all possible signals
would be too large to operate. Therefore, a routing switcher
becomes the important link that allows master control to
address all the sources and inputs required.

For a smooth master control environment, the router must
be able to handle new formatting technologies as they
emerge. With DTV and HDTV right around the corner, the
router should not only handle composite analog (NTSC) or
component digital (270Mb/s), but also handle signals up to
the full 1.5Gb/s bandwidth required for HDTV.

During this transition period from transmission of NTSC
to DTV and HDTV, stations will be faced with multiple
programming streams. These signal streams must be han-
dled independently on different levels of a router. Each level
must be capable of being controlled from either a separate
master control switcher or from an automation system.

Downtime of the router is death to master control. If the
router cannot make a switch, then the programming material
being fed into the master control must be quickly patched
around the failed router. Since any interruption of program
material is a potential for loss of revenue, preventing down-
time is critical in the selection of a router.

Redundancy of certain router parts offers a way to elimi-
nate unwanted downtime by not having a single point of
failure. A manufacturer must be able to provide not only
redundant power supplies for the router matrix, but also for
the control system. It is also important for the router to
provide true redundant controllers, not simply two single
controllers connected via a switch -over unit. With such a
configuration, the single point of failure becomes the switcho-
ver unit.

When selecting a router, future size (inputs and outputs)
requirements must be determined. Most of today's routers
are field expandable. Typically, however, routers must be
shut down during the expansion process. A pre -wired
switcher (all frames, power supplies and internal wiring
provided up front) solves this field expansion problem. Pre -
wired routers are easily expandable by using plug-in cards
that have no requirement to shut down the router.

Although there is an initial savings in purchasing a smaller
router, the overall expansion cost is usually higher than the
up -front cost of a larger pre -wired system. The total cost for
field expansion includes the required router expansion

hardware and the incurred labor cost and
downtime to reconfigure or re -

cable master control during
expansion. It is better to make
sure that ample expansion
capabilities are taken into ac-
count at time of purchase.

Question:
What are the key factors

to consider when buying a
storage technology and how

do they differ when consider-
ing tape vs. disk storage?
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By Richard Pierceail
Richard Pierceall is marketing manager, stor-
age systems for Sony Electronics, Inc.

When considering storage of video
and audio materials, we are currently
able to compare two distinctly differ-
ent types of media: tape and disk. Both
offer unique advantages and provide
more benefits when combined in a way

that best leverages the price/performance of each.
There are four elements to consider when making purchase

decisions for storage: quality, interoperability, system fea-
tures and cost.

Quality
As content is processed through the production chain, it is

paramount to maintain the highest possible signal quality.
Therefore, quality issues affecting storage start at the point
of acquisition, whether it's in-house or in the field. Current
professional digital acquisition systems use 4:2:2 sampling
for maximum quality video, with four or more 16 -bit to 20 -
bit uncompressed audio channels. This criteria should be
carried through all of the storage media to minimize degra-
dation during subsequent processing, layering and dubbing.

Equally important is the level of error correction and
concealment built into the storage system. A system that
carries a high level of error correction information with the
data can deliver a higher quality signal, compensating for
shortfalls inherent in all storage systems.

Interoperability
A strong consideration in choosing a storage technology is

the interchange of media with other entities. In terms of tape,
make sure that the format has a pervasive customer base
capable of viewing or contributing to your material. For
non -portable media, such as disk, it is important to consider
the adherence to international standards for data exchange.
In fact, it is a good idea to make sure any investment in
storage takes into account the global acceptance of the
technology. This will help extend the future compatibility
with other equipment used during the production process.

System features
As stated earlier, the greatest benefit from a storage pur-

chase can be gained when combining disk and tape technol-
ogies. Therefore, a storage purchase should consider the
completeness of products using disk and tape.

Tape storage is still the best medium for acquisition and
archiving. Since archiving requires a robust, cost-effective
storage format, stability of the media and maximum tape
lengths are important. For tape -based operations, format -
native camcorders should be strongly considered. In addi-
tion, a new generation of small, lightweight portable editing
systems is available, allowing a more practical way to bring
the production process to the field.

Disk -based storage is ideally suited for non-linear editing
and playback applications for short -form and repetitive ma-
terial. The storage format should support a variety of editing
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applications, from cuts -only ENG-style editing systems to
more sophisticated post -production editing. The cost -per -
minute of disk storage is still high compared to tape, so make
sure that disk storage is modular and scaleable - enabling
you to start small and grow with your requirements.

Cost of ownership
Regardless of the storage system selected, two ongoing

cost factors will carry long-term implications: maintenance
and media.

For certain applications, disk storage can offer a lower cost
of ownership than tape. Disk storage generally carries a
higher initial price tag, but this is offset by fewer mechanical
components requiring less maintenance over the life of the
product. Cost -per -minute of disk storage is also included in
the capital expense of the product.

For those operations where tape is best suited, consider the
product warranty, particularly for head assemblies, and the
ease in which these parts can be replaced. Finally, be aware
that any tape storage decision will require a large investment
in recording tape; choose a format that offers long-term,
stable operation with long tape life for multiple passes and
low cost -per -minute figures for long-term archiving.

By Phil Livingston
Phil Livingston is assistant general manager, tech-
nology and systems development, for Panasonic
BDSC, Secaucus, NJ.

The key issue for storage is that tape is
not dead, as many pundits said a year or
two ago. It is now clear that the two
primary magnetic storage mechanisms

(tape and disk) will coexist for some time to come. A disk -
based server - no matter how large the disk array - will
become full sooner or later and, almost regardless of the
application, the user wants to save the contents for the
future. In news, this is especially true, because the material
arrives in an endless flow from networks, news sources, field
crews and even viewers. This bounty of intermingled dross
and gold is refined through editing, but still the sheer volume
exceeds the capacity of a realistic server after a week or two.
The real value is having and being able to find the archival
footage a year or two later - when the subject is suddenly
in the news again. Clearly, cost-effective long-term archival
storage is tape -based and is linked to a material or media
database.

Panasonic has built on the experience of Smart Cart and
M.A.R.C. cassette library systems to create large (5,000
cassette) automated, robotic, on-line systems that allow
disk -based servers, in conjunction with the material data-
base, to archive and retrieve information in a way that is
transparent to the user. This total system concept is possible
because the server "knows" it doesn't have the material, but
the database "knows" where to find the archival copy and
how to transfer it from archive to server faster than real time.

The key to this system is lossless transfer between server
and archive. In part, this transfer is also the key to keeping
first -generation quality from intake to editing to server to

archive and when needed, archive back to server. Panasonic
has developed two ways to accomplish this lossless transfer:
SDTI and FTP. SDTI is the use of the SMPTE 259 SDI physical
layer, which now carries video and embedded audio, to carry
audio and compressed video data in the active video space.
This allows re -use of the existing infrastructure (coax, rout-
ers, patchbays, etc.) without the generational loss of decom-
pressing and re -compressing. Note that some loss occurs even
when exactly the same compression engine is used.

File transfer protocol (F1P) uses computer -type networking
to carry the audio and video data as a file. You may ask why
is there such interest in this technique. The designers of
network protocols realize that we humans cannot tell if a file
has been transferred completely and perfectly, so the protocol
monitors the transfer and does all the housekeeping that an
operator would do. Because this is digital data, the file either
arrives perfectly or it doesn't, and if it doesn't, the system can
alert a person to intervene; when properly designed, the need
for human interaction is a rarity. Note also that in modern file
systems, unlike the ones we use with Word and Power Point,
a file can be opened before the transfer is complete. This
allows creation of a file -based system that operates much as
we do today with audio and video signals.

Lastly, I'd be remiss if I didn't say we see tape used for
acquisition for some time to come as well. While we, like
many other manufacturers, are trying to develop a disk -
based camcorder, we know the data rates, running times
and demands of professional users all converge to make
videotape the most practical media for field acquisition.
The wide acceptance and adoption of DVCPRO, DVCPRO
50 and DVCPRO 50 progressive seem to be testimony to
this fact.

By John Ajamie
John Ajamie is director, network operations,
duplication services and quality control for Home
& Garden Television and Cinetel Studios, Knox-
ville, TN.

Questions we asked ourselves over three
years ago still hold true today when
considering tape vs. disk storage.

One of the first things to determine is
how the storage technology will be used in your facility. For
our facility, on -air was the key factor. For many applications,
including ours, the primary benefit of disk storage -to -air is
random access for last-minute changes - something which
is more difficult with tape. Additionally, we knew that the
wear and tear on VTRs, tape and robotics of cart machines
would be reduced and mechanical errors to air would be
eliminated. Operator intervention and the resulting on -air
errors have also been reduced by disk storage -to -air. Anoth-
er benefit was a reduction in the overall amount of mainte-
nance required.

How reliable is disk storage vs. a tape system? With either
system, some level of redundancy is required in most facil-
ities and should be considered. An option is using disk
storage as a primary device with tape as a back up. If tape is
not an option, two independent disk storage systems can run
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in parallel. As far as the costs are concerned, just remember,
in either case, you get what you pay for.

Relative to the total amount of storage time, a decision
concerning what will be stored is needed. The way to
determine this is to work closely with your traffic depart-
ment to calculate redundant spots and shows. This will give
you an accurate time of how many hours of storage you'll
need.

Flexibility is another key issue and not all disk storage
systems offer the same flexibility you have with tape. Some
require additional automation controllers. Dubbing materi-
al into a storage device is time consuming. Figure out how
much time is available to dub material before it needs to air.
Extra staff or an automated cache system may be needed.
Additionally, a system administrator may be required to
manage multiple databases.

Other questions we asked ourselves included: Was multi-
channel operation required and were there any future appli-
cations beyond the network's environment that this technol-
ogy could support? Within a multichannel environment the
information can be shared within the disk storage and this
can reduce the staffing requirements that would be associat-
ed with additional tape -based equipment. If the system is
shared with other departments, most networked disk stor-
age systems can be easily expanded, whereas tape storage
could potentially require additional VTRs and possibly
additional tape costs due to multiple copies.

If the selected system uses compression, how much is
acceptable? What compression schemes, such as JPEG or
MPEG, are required for your operation, and which are
supported by the storage technologies under consideration?
Our interstitial material resides in a variable -compression
JPEG disk storage. We monitor a DBS system that processes
our signal through MPEG compression. In technical terms,
our signal looks as good coming back as when it left. There
may be some concatenation effects to your signal being
passed through multiple facilities and multiple compression
schemes before it reaches the consumer, so consider the
following: fast-moving video and saturated chroma will
affect the way your video is compressed. Before deciding on
a system, test some typical footage and store it within the
disk storage system using various compression levels. Once
an acceptable level of compression is determined, you can
determine how much storage is needed for your operation
and how cost-effective that storage will be.

Other issues involved are whether your material has been
produced 100% within your facility. If you are accepting
various tape formats from outside facilities and passing it
through your storage device, the material could be degraded
due to possible concatenation effects. The type of source
material and whether an outside facility is composite analog
or component digital may also affect the ultimate quality
coming off your server. The same holds true about where your
finished product ends up. Are you moving toward a tapeless
environment with non-linear editing systems and passing
those files to an on -air disk storage with different compression
schemes within your own facility? There may be some quality,
as well as protocol assurance, that needs to be done.

Go to a facility using the storage technology you are
interested in and see it work. Talk to the operators and
engineers. Listen to what they have to say, but take it with a
grain of salt. Remember, your operation is different than
anyone else's, so trust yourself and make sure the system
works for you.

Question:
What new MPEG
encoding technol-
ogy should buyers
look for on the '98
NAB exhibit floor?

By David Brooks
David Brooks is with engi-

neering coordination & plan-
ning, Snell er Wilcox, England.

Snell & Wilcox has played a
pioneering role in video com-

pression by providing innovative
products for compression pre-processing and real-time com-
pliance testing in the MPEG chain.

One of the biggest concerns in the
compression world is the effect of cas-
cading compression systems on the qual-
ity of the broadcast. The MOLE revolu-
tionary information bus format enables
the seamless cascading of MPEG-2 en-
coders. A technology demonstration on
the Snell & Wilcox stand will show no
cascade degradation, even after decode/
presentation suite/recode processing
such as may occur in a local or regional
studio. Such cascading occurs throughout the broadcast
chain to facilitate processes, such as editing, advanced post -

production and the insertion of captions and logos into
MPEG-2 streams.

MOLE is a result of the work that Snell & Wilcox has done
with the ACTS ATLANTIC project. It gets its name from the
small furry creature that burrows through the earth. When
critical MPEG-2 encoding information is embedded in the
special MOLE format, it can "burrow" within the video
through conventional digital studio equipment and emerge
at the other end to accurately reconstruct the MPEG stream
without concatenation errors.

Pre-processing
Seamless cascading will not help if the original compres-

sion was inadequate. Compression engines are vulnerable to
signal defects, such as noise, film grain, dropouts, residual
subcarrier and time -base errors, pre-processing is essential
to maintaining optimal video quality in DTV broadcast
systems. You only get one chance to make a first compres-
sion and high -quality preprocessing is essential to keep
quality high during this first step. The Snell & Wilcox
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CPP100 Prefix Compression pre-processor enables optimi-
zation of video before compression. Incorporating six filters
to remove unwanted signal elements and optimize perfor-
mance at low bit rates makes any MPEG encoder look better.
Prefix is in daily use by some of the world's major satellite
broadcasters who use it on hundreds of channels.

MPEG test and measurement
Keeping quality high is a good aim, but how do you tell

where the quality has gone and why? Real-time DTV test
and measurement for ATSC and DVB systems are a MUST
for NAB '98. New requirements for the measurement of
DTV streams to ensure compliance with standards requires
video, audio and data analysis. The MVA100 video analyzer
can display MPEG encoding quality at the picture, slice and
macro block levels. This is complemented by transport
stream analysis that provides a complete program "health
check" to ensure, in real-time, that the transport stream with
all its service information tables and timing information falls
within the specifications. Reference bitstream playing com-
pletes the picture, with testing streams for ATSC HD & SD
pictures, with and without the service information data to
bind services together. A veritable test pattern generator for
the new millennium.

By James Durant
James Durant is a product application manager for
Barco Communication Systems, North America.

Since last year's NAB, a good number of
MPEG encoding products have begun to
surface. In particular, products that will
allow broadcasters to transmit DTV in

either multichannel SDTV or single -channel HDTV with
each having their own benefits.

Buyers looking for multichannel SDTV encoding systems
should find many to choose from. The majority use a discrete
approach where each program is individually encoded in its
own subsystem and then multiplexed with other programs
in a separate transport stream multiplexer unit. This trans-
port stream is then formed into a terrestrial DS -3 or an ASI
interface. Another approach is an MPEG encoding system,
that is available as a fully integrated package where all of the
programs are encoded, multiplexed and formatted as a DS -
3 or an ASI within the same chassis. The discrete versions
allow for a simpler approach for redundancy, while the
integrated products offer a more compact and cost-effective
solution.

An MPEG encoding system, to offer buyers solutions, must
address their fundamental needs. The new encoding systems
will allow buyers increased flexibility in the encoding pro-
cess. Broadcasters, for example, should be able to tailor a
system to support their specific requirements, such as indi-
vidual program bit rate, GOP structure, video delay and
ancillary data support, i.e., VBI support. Encoders should
also offer some form of program management within the
transport stream multiplexer. Broadcasters should be able to
remove, extract and/or add programs within their aggregate
transport stream using management software that interfaces

to the MPEG encoding system. A wide variety of output
interfaces should be available. A DS -3 interface would allow
for transmission through an existing telco network. An ASI
transport stream output will allow a digital connection to a
satellite modem or digital microwave system. The ASI
interfaces also give broadcasters the opportunity to use
modulation schemes, such as 8PSK and 16QAM, to increase
their available transport bit rate. This provides a mezzanine
level for transmission above the limitations of a telco DS -3
(45Mb/s). In some applications, these higher -order modula-
tion schemes can allow transmission of a mezzanine level at
data rates between 60 and 100Mb/s.

Buyers looking for HDTV MPEG encoding systems will
find few, if any, fully developed. Those that are available are
likely to be cost -prohibitive for most applications. It may be
more realistic to find an SDTV MPEG encoding system that
offers a migration path to HDTV MPEG encoding, as the
core technologies of many systems are duplicated and could
be reused. Only the video and audio processing portions
would need to be changed, lessening the economic burden
for broadcasters looking to do SDTV multicasting until the
HDTV technologies becomes more affordable.

Buyers should be able to find a variety of MPEG encoding
technology available this year, the key is to match system
features with your needs and budget.

By Matthew Goldman
Matthew Goldman is director of engineering,
advanced technology, for DiviCom, Milpitas,
CA.

At NAB '98, buyers of digital net-
working solutions should be looking
for MPEG encoding products that meet
the needs of their current and future
environments. Features, such as 4:2:2
and 4:2:0, should be supported, as well

as standards that support DTV and FCC mandates. Prod-
ucts in the area of data broadcasting offer new ways for TV
service providers to expand revenue streams.

4:2:2 encoding provides professional quality for the contri-
bution and distribution markets. This format enables a
series of encoding/re-encoding known as "cascading," that
in other formats may degrade quality.

4:2:0 is still the only standard format for emissions; look
for advances in constant bit rate (CBR) and variable bit rate
(VBR) encoding. Advantages of CBR include maintaining
video quality with more programs sharing the same band-
width channel or providing higher -quality video to the
existing number of programs for bandwidth -intensive con-
tent, such as live -action sports. With VBR, the service
provider can even further increase the number of digital
programs in a transponder/broadcast channel.

Buyers should look for data broadcasting solutions due to
the MPEG-2 DSM-CC standard (also adopted by DVB and
in draft form by ATSC). TV service providers are looking for
ways to increase their revenue. Now they can send ancillary
data within the same transport stream as the compressed
video and audio. Applications will probably include elec-

1 10 Broadcast Engineering March 1998



e

836E -

C.NEC-KLIST
- -

met -

0900
9` foray &

 W0C-ItA_G-floh,
51A)HtlieKS

Wk 15  Day 96,
269 Left

MONDAY
APRIL 6, 1998DIARY AND WORK

RECORD
NAME

OR PROJECT

DESCF
DESCRIPTION

Trah,smrffeK511
1000

1100
-

 11.9,1-1 -al CatlieKas
-

1
1200

130041:

6

Don't forget the intercom system!Evei with the latest in digital broadcast equipment, your production tearr decermines the final

quaity of your broadcast. They must be able to communicate clearly aid
instantaneously, day in

and day out. Is your communications
system powerful and versatile enouch to coordinate the

effcrts of your entire team - no matter where they are?
Experience the latest in

intercommunications technology with Clear-:cem at NAB'98:
6/ The fully digital Matrix Plus 3 intercom systemV Our newest intercom display station with brilliant EL display
6/ Our auto -nulling telephone interface6/ A variety of advanced party -line systems and interfaces
6/ And more surprises just for the showSee you in Las Vegas!

1,11,i Clear-Cam
11IP' Intercom Systems

Circle (42) on Free Info Card1998 Phone: 510.527.6666 Fax: 510.527.6699
www.dearcom.com

SA

Full A

(Passover)

NAB
Booth #13664



tronic program guides, links to web pages and software
downloads. I'm envisioning products that will hook into an
MPEG multiplexer. We might also see some exhibits that
address MPEG over IP.

Buyers seeking standards should search for products aimed
at the ATSC's digital TV standard, A/53; that has been
mandated by the FCC. Multiple standard -definition digital
programs are supported within what used to be a single
6MHz broadcast channel. You'll also see early implementa-
tions of high -definition encoder products.

Watch for exhibitors receiving "live" HD and SD feeds on
the show floor. There will probably be demonstrations
showing live MPEG encoding at various formats (1,0801,
720P, 480P and 4801). The signals could be sent to a local
broadcast station for over -the -air broadcasts and subse-
quently received back in the show hall. In other words, the
digital TV standard is real. HD is not the only exciting aspect
of DTV; it's the ability to send multiple programs and data
services, which are enticing for broadcasters looking for
new revenue opportunities.

Look for some two -channel encoding and multichannel
pass -through of audio. Integration of Dolby AC -3 audio
should not be missed, since it's also part of the ATSC/FCC
standard.

In summary, buyers should be looking for MPEG encoding
technology products that increase the efficiency of their
transmission bandwidth and provide ways for them to

expand their revenue streams by offering more channels of
programming over the same amount of bandwidth.

By Steven Blumenfeld
Steven Blumenfeld is director, strategic alli-
ances for GTE, Carlsbad, CA.

Why is it that NAB looks more like
CES every year and vice versa? The
reasons are simple - smaller size, low-
er cost, better quality, ease of use and a
constant barrage of new features.

It was not that long ago when my first
real-time MPEG-1 encoder cost more than $200,000, re-
quired two operators and a lot of fancy programming. Now,
I can buy the same quality device, hook it up to my PC and
start encoding right at home. When I am done, I can burn a
CD and watch it on my television - all for less than $900.
Amazing, isn't it?

This year's NAB should be a treasure trove of high -end
MPEG-2/DVD systems. Expect to find a number of self-
contained compression workstations. These units incorpo-
rate the encode; compute; drives and decoder all in one rack -
mountable unit. These systems are designed to save space,
time and money. The major advantage of these systems is that
compression, authoring and final mastering can all be done in
one place by one person. Although this is a benefit to some,
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especially smaller encoding facilities, it can be a major disad-
vantage to others. This architecture makes the process of
authoring and encoding serial in nature.

On the other side, there will be a number of vendors
showing a distributed network approach to encoding and
authoring. The advantage of this architecture is that multi-
ple processes can occur in parallel, thereby allowing more
control over the process. In a distributed model, more than
one job can be worked on at a time by either the same
operator or by different operators. The disadvantage is that
the data must be stored centrally or moved from process to
process. So, be on the lookout for vendors showing off high-
speed network technology as part of their core system
components.

Keep a close eye out for "network -aware encoders." These
real-time dynamic variable rate encoders will start to show
up in the near future. the telcos and cable companies are
pushing higher -bandwidth connections close to the edges of
the network. Now that xDSL and cable modems have begun
to proliferate, it won't be long before encoders will be
directly tied to the network through a battery of routers and
switchers.

Anyone having used the first -generation authoring tools
will be glad to know that this year's NAB will bring many
new and useful interfaces to the authoring side of the
technology. Be on the lookout for ties to traditional multime-
dia development tools, such as the previously announced
Macromedia Director/Sonic Solutions alliance.

This first signs of the next -
generation compression chips. New chipsets from C -cube,
Sony and Philips should begin to appear at this year's NAB.
These new chips will reduce the overall chip count and,
therefore, we should also start seeing lower prices. Beware,
these same chips - or their close relatives - will appear at
next year's CES in DVD camcorders, home decks and a
variety of other devices.

Question:
Progressive vs. interlace,
what are the trade-offs
between these two cam-
era technologies?

By Laurence J. Thorpe
Laurence Thorpe is with Sony

Electronics Inc.

The pivotal issue within the pro-
gressive -interlace discussion is

bandwidth,
and in particular, the ramifications of
bandwidth limitation. This limitation
touches every video equipment, video
subsystem and transmission link with-
in the larger TV infrastructure. But,
none more so than the picture source
itself - the TV camera.

The essence of camera trade-off - optimizing 3-D
sampling

The camera's available bandwidth must be deployed among
three simultaneous sampling "dimensions" of the video
signal created within the TV camera - the horizontal and
the vertical (which together constitute the spatial resolution
capability), and the temporal sampling (which is a measure
of the motion capture capability of the camera). Each of
these sampling mechanisms contributes important elements
to the total picture quality. Each also introduces its own
artifacts.

For a given 3-D sampling structure, progressive scanning
is unquestionably superior to interlace scanning. How much
better, however, is where passionate debate can be joined.
Within the search for objective assessments of overall pic-
ture quality and the many camera artifacts, interlace can
sometimes take a quite unwarranted "bad rap" within the
heat of this technical dialectic, while the merits of progres-
sive are often elevated beyond their reality.

The ultimate trade-off -- the issue of the camera
vertical -temporal pre -filter

The infamous Kell Effect is invariably raised in most
debates on the relative merits of progressive and interlace
cameras - with a variety of numbers quoted for the same
(depending upon the viewpoint of the protagonist).

There is no Kell Effect in a TV camera (this effect is
exclusively a TV display scanning phenomenon). There is,
instead, sophisticated pre -filtering that is central to achiev-
ing an optimization of vertical sharpness and a reduction of
vertical aliasing (an old technical trade-off in a subsampled
TV system like our present 525 -line) for both camera
systems.

Progressive scanning has a static vertical alias that is
troublesome. Interlace scanning has that same alias plus a
"flickering" alias (at 30Hz in our 601-Iz systems). In the live
camera, this latter alias is well -controlled - by virtue of a
precision optical prefilter and the FIR cosine vertical filter
cleverly incorporated in the CCD readout mechanism -
and it rarely manifests itself on normal program material.

The progressive scan camera retains a modest advantage in
vertical resolution, but nothing like the 2:1 advantage some-
times claimed by those who ignore the fact that the progres-
sive scanned camera must also prefilter (if its static vertical
alias is to be brought under the same degree of control as that
of the interlace camera). The progressive scan camera does
have a superior capability in implementation of a vertical
detail enhancement system.

Thus, for a given 3-D sampling structure (for example, the
480 -line 60Hz system for SDTV), the progressive camera
will exhibit a superior vertical sharpness and lower aliasing.
Objective assessments on test charts reveal these advantag-
es. However, subjective evaluations of the two cameras, over
a wide range of scene content, always reveal a smaller
advantage than is sometimes anticipated. This visible, but
still modest, improvement in picture quality must be weighed
against the doubling of bandwidth (and digital data rate -
some 540Mb/s vs. 270Mb/s) of the progressive camera over
that of the interlaced camera with its consequent implica-
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tions for the subsequent recorder and TV system.

The issue of motion capture by the TV camera
It is frequently claimed that a 60Hz progressively scanned

camera has superior motion capture (especially significant
in sports coverage) over its 60Hz interlaced counterpart. In
fact, real-time motion reproduction is identical between the
contemporary CCD operating in either 60 field or 60 frame.
This is because the actual opto-electronic capture uses all
CCD sensors every 1/60th of a second for both, and because
interlace is subsequently synthesized - exclusively within
the CCD readout system. This "downconversion" (and the
associated FIR vertical filter) in the interlaced camera tightly
couples the vertical -temporal domains. The resultant trade-
off is a loss of vertical MTF in exchange for an enhanced
temporal response. There can be, however, a motion artifact
manifested in the form of a serration of sharp vertical
transitions during rapid horizontal motion (sometimes called
"interlace smear" ), which is caused by a failure of the
vertical filter at high frequencies. Again, from a subjective
viewpoint, this is rarely a troubling artifact over a broad
range of real -world scene content.

The crucial sensitivity and noise issue
The TV camera is, by its nature, a baseband video system.

For a given 3-D sampling structure the doubling of bandwidth
of the progressive camera translates to an elevation in front-
end noise - which reduces camera operational sensitivity.
The vertical filter used in interlace doubles the accumulated
charge in the CCD every 1/60th of a second, thus endowing
that camera with a further 6dB (or one f-stop) advantage in
operational sensitivity. Picture source noise is a far more
serious consideration today - in a DTV environment that is
based heavily upon significant MPEG compression for video
delivery to the consumer - and it, therefore, must constitute
a key aspect in future examinations of trade-offs.

The most difficult debate - comparison of
different sampling structures within the
progressive -interlace exam

Where bandwidth is demanding and severely curtailed -
as it surely is in HDTV by severe technological constraints
in recording, processing, transmission etc., then the discus-
sion devolves to the trade-off between picture capture rate
and spatial sampling. The most notable example here is, of
course, the 1,920x1,080 60Hz interlace camera and its
60Hz progressive counterpart, the 1,280x720 camera. The
latter reduced spatial resolution to 44% of the former in
order to meet the same general bandwidth and digital data
rate (approximately 30MHz and 900Mb/s).

Now, the discussion of camera trade-offs generally be-
comes one of perceived spatial resolution vs. perceived
artifacts. Unfortunately, such assessments sometimes fall
victim to the biggest trade-off of them all - the CRT display.

A 30 -inch picture is nowhere near representative of an
HDTV viewing experience. Nor are CRTs of that size able
to properly reproduce a 1,920x1,080 picture - their limit-
ing resolution coincides with band -edge of the 1,920x1,080
system, producing a significant shortfall in display MTF.

Most DTV pictures tend to converge in terms of image
quality when portrayed on this "low-pass filter" display.

The key issue here is what is recorded from the HDTV
camera onto the digital master and not what is displayed on
small screens. A transfer to 35mm film and subsequent
projection on to a large screen can, for example, dramatical-
ly expose the latent differences in picture sharpness between
these sampling structures. This portends what will shortly
emerge in the form of new electronic large -screen matrix
displays (where the pixel count is commensurate with the
sampling lattice, and will thus portray the true MTF of the
source picture). The trade-off ultimately descends to a
business decision on the type of DTV service sought.

By Alan Keil
Alan Keil is vice president/director of engi-
neering for Ikegami Electronics, Maywood,
NJ.

Ikegami is a camera manufacturer.
We design and manufacture interlace
and progressive cameras. We are not
a proponent of one scanning system
over another.

To date, the progressive broadcast
cameras Ikegami has manufactured are 480P 60 frames/sec;
and while this format is typically categorized as SDTV, it is
far from standard from the perspective of camera design.
Basically, it is operating at double the scanning frequency of
an NTSC camera.

Several years ago, we began the development program for
a digital studio camera - the result of which is the successful
HK -388W 16:9/4:3 switchable aspect ratio camera. The
HK -388W is an NTSC or 5251 camera. But as a sister
product to the HK -388W, we simultaneously developed a
progressive model, the HK -525. To use the same data rate
for the DSP of the camera, the RGB video is separated into
odd and even lines and expanded in time to the same clock
frequency as its interlace counterpart. In effect, there are six
video signals being processed: R/G/B (odd lines) and R'/G'/
B' (even lines). An ultrawideband triax transmission signal
delivers Y and Y' to the CCU (together with signal channel
CR and CB). At the CCU, the signals are compressed in time
to return to a progressive signal available in SDI and analog
component. Interlace output is also provided, as well as
16:9/4:3 switchable aspect ratio.
Regarding trade-offs between the interlace HK -388W and

its progressive counterpart, the HK -525 vertical resolution
and dynamic vertical resolution are clearly better with the
progressive camera. Meanwhile, the progressive camera,
while based on the same DSP, requires more individual
components and is more complex with a higher cost. Also,
due to the requirement to transmit two 10MHz luminance
signals from head to CCU, the maximum triax cable distance
is less for the progressive camera.

Recently, Ikegami has developed new DSP components
that operate at sufficiently high data rates to support HDTV.
So, for the next generation including 720P, the approach of
using time expansion/compression will not be used. The
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video will be processed at full data rate from the CCD. From
the camera design perspective, there will be little difference
between the 1,080 interlace HDK-790 and 720 progressive
camera. Both will require the use of fiber-optic camera cable
to support the data rate requirement for camera to CCU
transmission.

So, I think there will not be major trade-offs between
interlace and progressive for Ikegami's HDTV cameras.
Picture quality will be different, which is currently a subject
of debate, and at this time, I cannot provide objective
comparison data to contribute to this debate. Of course,
there will be trade-offs compared to SDTV interlace camer-
as, with the HDTV cameras having a higher price and
requiring fiber camera cable (it is an option on the HK -
388W). The pros and cons of fiber vs. triax camera cable is
a relatively long story and should perhaps be the topic of a
future discussion article.

Dean C. Leeson

George Palmer

By Dean C. Leeson and George
Palmer
Dean C. Leeson is business development man-
ager, cameras, and George Palmer is product
program manager, cameras, for Philips Digi-
tal Video Systems Company, Simi Valley, CA.

The most significant trade offs be-
tween progressive vs. interlace camera
technologies occur in the areas of spa-
tial resolution, motion artifacts and
transmission efficiency.

 Resolution: Almost every recent
test, objective and subjective alike,
has verified that a progressive format
image exhibits approximately a 50%
greater spatial resolution than its
equivalent interlace format image,
based on an industry -accepted K(Kell)
factor of 0.70.

 Motion artifacts: Since each scan in
the progressive format produces a complete picture, the
familiar flicker of interlaced pictures is virtually eliminated
and motion artifacts are greatly reduced, while the scanning
efficiency is increased. Freedom from artifacts is particularly
significant in static shots and slow-motion sequences, which
are essential for sports coverage and special effects. Motion
artifacts are even more noticeable in interlaced images in
HDTV resolutions (above a 0.70 K factor) and actually
detract from the HDTV viewing experience. The same holds
true for SDTV viewing.

What can we expect to gain from a 480p imager? In the full
DTV mode we can produce an image with a 50% increase
in spatial resolution over the current 480i cameras with no
interlace artifacts, while at the same time eliminating those
nasty NTSC chroma crawl artifacts. Even in current stan-
dard -definition applications there are, surprisingly, some
impressive benefits.

It is helpful to know that the ATSC encoders, which enable

the use of all of the accepted HDTV formats from 480 to
1,080, interlace and progressive, make use of an additional,
supplementary vertical interpolator only when it detects an
incoming interlaced signal. That interpolator has a some-
what deteriorative, negative effect on the output resolution
of the transmitted interlaced signal, but has no effect on a
progressive signal, as it is not applied to any incoming
progressive signal. It is a fact that progressive derived images
are far easier to compress than interlace images.

 Production costs: So far, it seems clear that after an
objective technical evaluation, most evaluators would lean
toward the use of a progressive image format, but one more
subject should be viewed as it relates to practical implemen-
tation - the cost of doing production business in the DTV/
HDTV world.

A wide range of technology implementation possibilities
are available to a program originator, from upconversion
from existing NTSC 525 (480i) signals to the use of new,
native 1,080i production, processing, post -production sys-
tems. Even if we ignore the possibility of using lesser (than
1,080i) formats to achieve multicasting income streams, we
cannot ignore the difference in the cost of equipment used in
the different format schemes. For example, the average TV
station, to completely re -equip in a 1,080 scenario, will be
forced to replace all of its existing equipment with a new $25
to $35 million facility.

Now that the timeline for DTV implementation is finally in
place, many broadcasters, TV producers and TV production
facilities providers (e.g., rental houses and mobile units) are
beginning to realize that a realistic business model may not
exist to support these new mandated facilities. Historically,
networks and advertisers have been unwilling to pay more
for higher -technology production tools.

A 1,080 signal occupies all of the available compressed
1.5Gb/s datastream bandwidth. This would leave little if any
additional bandwidth or additional revenue possibilities,
such as multicasting, datacasting or even pay -per -view op-
portunities. More important, it requires the use of new
production, processing and post -production facilities that
are capable of handling that bandwidth. "I'Any analysis of
HDTV within the DTV paradigm follows the same general
mandates of the DTV model: bandwidth required vs. the
cost of that bandwidth.

Some might ask why the same thing couldn't be achieved
with an upconversion of a standard interlace signal to a
progressive signal. It is important to understand, that upcon-
version of an interlaced signal to a progressive signal is not
the same as capturing a progressive image at the camera
sensor. In an interlace capture, there exists a motion phase
error due to the fact that field two is captured 1/60 of a
second after field one. Vertical filtering is then done on the
image to minimize the interlace flicker, however, at this
point, interlace artifacts are permanent within the image and
will not be removed by upconversion. With the Philips True
Frame Capture technology, our image starts as a pristine full
progressive frame with no interlace artifacts. On the other
hand, the unconverted interlaced signal and the 1,080i
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signals attain no such benefit at either end of the processing
chain, as both suffer from embedded interlace artifacts that
contaminate the image from the start, with no hope of
removal further down the processing chain.

By Phil Livingston
Phil Livingston is assistant general manager,
technology and systems development, for
Panasonic BDSC, Secaucus, NJ.

Because the difference between inter-
lace and progressive does impact TV
cameras, this issue does require discus-
sion. However, I am sure those who
understand camera technology far bet-

ter than I do will examine those issues. That said, I would like
to address the fundamental interest in progressive for field
acquisition in an interlace world and then the interest in
progressive for film transfer.

Panasonic has seen considerable interest in 480 progres-
sive DVCPRO. Many will recall the prototype units we
displayed last year at NAB and we will exhibit our first
production products at NAB '98. From what does this
interest stem? Certainly, few believe 480 is high definition
and neither do we. Although the increase in temporal
resolution is dramatic, the actual number of samples per line
is the same as conventional standard definition. The answer
is actually simple.

In the systems of the future, many people can see the need
to upconvert field material to match a higher -resolution
studio production format. Many facilities will have an
HDTV studio and will also have the need to integrate field
material. If the field acquisition is progressive, there is no
"interlace footprint" in the signal. Simply put, progressive
will upconvert better than interlace, especially if the higher -
order signal structure is interlace. Therefore, if I imagine a
1,080, facility that wants to integrate news material, 480p
may be the right choice for field acquisition.

At NAB '98, Panasonic will show the AJ-PD900W cam-
corder. This unit allows the user to select 25Mb/s DVCPRO
or DVCPRO 50 (50Mb/s), 4:3 or 16:9 aspect ratio and 480
interlace or 480 progressive. (Progressive is only available in
50Mb/s). Noteworthy is the fact that this camcorder uses the
same M_FIT CCD pick-up device as the AJ-D900W, an
interlace only DVCPRO camcorder. The clocking scheme is
simply changed to allow either progressive or interlace
output.

The "M" in M -FIT means multiple transfer. There are
actually two field memories in this state-of-the-art CCD
assembly. Signals from every other row of pixels are sent to
the opposite memory simultaneously. During the progres-
sive mode, single lines from each memory are alternately
clocked out. In the interlace mode, the entire contents of the
first memory are clocked out followed by the entire contents
of the second field memory.

Looking to Hollywood and film transfer, there is a strong
desire to eliminate interlace and to eliminate the 3:2 pull -
down. If video was 24 frames per second, you could have a
one-to-one match between film frames and TV pictures.

While 1,080/60 progressive may not be practical, 1,080/24
progressive might well be. Once the frame -for -frame rela-
tionship is established, all the electronic techniques can be
used to create a frame rate more acceptable for televiewing
- and this can be done at the sending end or at the receiving
end in the "intelligent" receiver or set -top box of the future.
Therefore, many people believe progressive is really a pro-
gressive way to go.

Question:
How important is
HDTV capability or the
option to upgrade to
HDTV when consider-
ing production switch-
ers and effects sys-

tems?

By Guy Walsingham
Guy Walsingham is vice president of

marketing, North America, for Quantel, Darien, CT.

As we look at the challenges and opportunities that high -
definition television offers, we enter an exciting and confus-
ing era. Many fundamental questions remain to be an-
swered. For those investing in post -production equipment,
one of the foremost of those must be what HDTV actually
will be and when will it become an economic reality?

The question, of course, is not as simple as whether high -
definition switchers or effects systems should be considered.
The quality and performance of those systems and the
required investment also need to be care-
fully weighed.

With the look of a station being a vital
ingredient in its success, on -air graphics
have become even more complex. These
creative advances have been forthcom-
ing through the partnership of the cre-
ativity of broadcast designers and the
technology available from companies
such as Quantel. As a manufacturer, our
philosophy has always been that there must be no compro-
mise to this creative process. The importance of the creative
content of programming will not diminish in the HDTV age.

Our belief is that the transition to HDTV will be over a
period that is measured in years rather than weeks. 601
production and post -production will be around for a long
time to come. The key for those investing in systems today
is, therefore, to recognize a path from which they can expand
or develop their facilities as the need arises. The time frame
for large-scale full high -definition production will be set
ultimately not by the industry, but by the consumer, purchas-
ing sets for their homes.

At some stage, full -bandwidth HDTV production and
post -production will become a rational step for the industry.
In this interim period, however, simple economics dictate
that completely retooling post -production and graphics for
HDTV is not a realistic possibility.
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At Quante4 we believe that there is a viable path from the
present to the high -definition broadcaster of the future. Our
experience in manufacturing systems for the film and print
industries has taught us a great deal about working with
images of far higher resolution than those required for high -
definition television. Quantel's Graphic Paintbox, for exam-
ple, is a creative design and retouching system for print
images working in real time to output files of 14,000 by
14,000 pixels. The Quantel Domino is a creative compositor
for film that again is required to work with 24 frames per
second each of which is approximately three times the size
of a 1,920x1,080 HDTV image.

Our experience has proved that 601 material, if properly
treated, is quite satisfactory in a broad range of HDTV
applications. All Quantel systems are 16:9 compatible so
that the correct aspect ratio is already present. Beyond this,
the key is the manner and speed in which the material is
processed to ensure that the quality requirements of HDTV
and the broadcast deadlines are met. This is fully achievable
with careful engineering and will provide the path by which
the broadcast community can viably reach the HDTV world.

High -quality pictures without the stunning graphics and
visual effects the consumer is now accustomed to will not
succeed in today's sophisticated market. The challenge for
systems manufacturers is to achieve the level of performance
necessary to produce complex graphics and effects within an
HDTV environment, while achieving deadlines that daily
constrain the creative process. The wealth of creative talent
that has been unleashed with the latest generation of creative
video design and editing systems will demand similar perfor-
mance in high -definition.

Quantel is committed to achieving this goal. Our commit-
ment is to show solution -specific technology that will per-
form at least as quickly at high -definition, as the systems that
offer such creative freedom at current standards. We will be
showing the initial fruits of our HDTV research and devel-
opment at NAB '98.

By Robert Wilson
Robert Wilson is vice president and general
manager, broadcast production group, for
Pinnacle Systems, Mountain View, CA.

At Pinnacle, we view the advent of
digital HDTV program creation and
distribution as a certainty. Developing
a strategic growth path toward HDTV,
while maintaining compatibility with

legacy distribution infrastructures, is an imperative.
Our business focuses on three video market segments:

consumer, desktop and broadcast. Using our industry alli-
ances with high -profile partners, we are helping to evolu-
tionize, as well as revolutionize, the process in which video
gets created, captured, recorded, edited, enhanced and dis-
played. A number of new forces are already at work in all
three of our markets that are advancing the deployment of
digital high -resolution video solutions. With recent technol-
ogy advances, such as Hitachi's all -format decoder an-
nouncement and Intel's embracing of DTV formats, the

migration is clearly under way.
Contributing factors that will influence the market include

the following.

 The impact of computer platforms: More content is being
developed using standard PCs equipped with a Windows 95
or NT operating system and Intel processors. These platforms
will be capable of creating and decoding most of the proposed
higher -video resolutions with embedded solutions or via
optional peripherals. PCs that are multi -HDTV standard
functional will outnumber new consumer televisions by a vast
amount for some time. They will also connect to existing
video distribution channels, as well as emerging data -centric
channels, such as the Internet. Investment in developing chips,
components and software directed to high -resolution content
display and distribution by organizations in the computer and
related sectors is a multiple of that being directed to video -
centric high -resolution solutions.

 Low-cost digital solutions: High -quality, low-cost content
capture tools are becoming commonplace. Resolution inde-
pendence is available for a fraction of what high -end analog
systems cost just a few years ago. Digital content is easily re -
purposed for multiple use and is routinely sent over standard
networks, such as corporate intranets and the Internet.

 Multiple resolutions will coexist: The distribution infra-
structure for resolution -independent content has been grow-
ing rapidly. The competition for viewers will continue to
fragment the available audience. Bandwidth and content
creation costs will need to scale to the economics of a
program, meaning a single format cannot cover the econom-
ic needs of all program producers.

Consumers will determine the viable channels and for-
mats. Investment will follow the viewing audience, but
viewing habits change slowly and clear trends certainly will
not be resolved at this year's NAB or even the next NAB.
Inertia in this migration will mean existing distribution
channels and standard resolutions will need to be supported
for the near future.

Pinnacle is developing cost-effective, multiple -format vid-
eo platforms, including resolution -independent content cre-
ation and on -air play -out solutions with the foregoing trends
in mind. The next several years of transition will see multiple
formats emerge as the channels of distribution continue to
proliferate. Not all formats and all channels will prove
viable. Existing video resolutions will continue to need
support in order to address large segments of the viewing
audience. Multiple compression techniques for distribution
and editing will be employed to accommodate different
approaches to digital and HDTV. Broadcasters especially
will need to maintain flexibility as they transition toward the
evolving HDTV multiformat and multichannel future. No
single digital or HDTV solution will meet all of their needs.

Leveraging the investments being made by computer hard-
ware and software companies is imperative if cost-effective
migration paths toward digital HDTV are to be found. New
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Solutions for the

Embedded Audio Blues
In the past we have explained the difficulties
encountered with systems that utilize embedded
audio within the digital video stream. Those diffi-
culties include the frequent inability to perform a
clean switch of the audio content due to timing
errors and confusion regarding the actual channel
allocations in multi -chan-
nel audio systems. Current
users will know these prob-
lems well by now and,
although we have often
provided explanations as to
why these issues exist, we
have never offered a solu-
tion.

The engineers at
NVISION, Grass Valley,
California, have pondered
the technical issues in
search of affordable
answers for some time, and
are now pleased to
announce that, with the
introduction of the new
4000 series of processing modules, they
finally provide the industry with the necessary
solutions.

systems, any efforts to synchronize audio data
with the video information can be lost if the
video paths have differing processing delays.
See Fig I.
CLEAN SWITCHING - The NVISION Answer

Unfortunately, it is impossi-
ble to ensure that all audio
and video data is always cor-
rectly timed so that recov-
ered audio framing is main-
tained. However, if audio
framing is correctly timed at
the insertion point, a higher
percentage of error -free
switching is achievable. In
order to ensure satisfactory
audio reception, it is neces-
sary to take care of data
alignment at the point of
insertion and subsequently
provide a method of error
concealment at the point of
extraction.

6,,

Nardlor

Expansnn connostoon to 50055
6556616

PROBLEM I - Noisy Audio Switching

Figure 2: Internal diagrams of the
NVISION SD4150 and SD4160

can

When a switch is made between two video
sources that contain embedded audio data, it is
very difficult to resolve a clean audio transition at

625/50

525/5914

AES3 Data Frames
(0 481111)

Vertical Interval

NVISION has developed new embedder and dis-
embedder devices that incorporate our proprietary
audio re -framing circuitry that ensure all audio
data carried within each video stream is correctly
timed. The output circuits provide constant AES
framing patterns, regardless of input signal; this
ensures that AES receivers maintain constant lock
and eliminates aberrations due to receiver PLL

recovery. Also, our error detection
circuits within the disembedder
ensure effective error concealment,
regardless of the embedding
method or device used during the
insertion process.
See Fig 2.

Figure 1: Timing Charts

the receiver, due to two primary factors. (a) The
audio data is commonly asynchronous to the
video data and other audio channels. (b) In NTSC

NVISION, Inc.
formed to develop
HDTV & digital
audio equipment.
Company name
developed from
formula:
n = any number,
vision = number
tv lines,

NVISION =

NVISION's NAB
debut, shows
NV2000
multi -channel
transmission
product

resolu ion
independence

1989 4/90

Several CD
mastering
facilities adopt
NV4448 as defacto
standard for
sample rate
conversion

Delivers first
large multi -
'flannel
transmission
system

Patent granted
for mixed ECL &
CMOS designs

PROBLEM 2 - Arbitrary Channel

Allocation

When more than four channels are required, the
normal technique is to cascade embedders togeth-
er. This process relies on the ability of the embed -

NV 000 series
of terminal
equipment
released NV5500

Dual Standard
master SPG
released

NV3512
Expandable
AES & Time
Code router
released

10/90 5/91 12/91 1/92 2/92 10/92

NV3064
mid -size
routers
released

der to determine ancillary data content and decide
where to allocate its audio channel group data.
Receiving disembedders are also cascaded and
must have a preset determination of which audio
group to extract. See Fig 3.

The result of this methodology is that it becomes
difficult to determine channel location as more
channels are added. For example, the first chan-
nel pair from the first audio group may be
received as the first channel pair of the second
group, placing channels 1/2 as channels 5/6. The
more channels inserted, the more difficult it
becomes to determine location.

Calmed., reeemeadded for 16 -Chan. Audio

C0111,X.MOVft.... X
Figure 3: Cascading Ernbedders
and Disembedders

DETERMINED CHANNEL ALLOCATION - The NVISION Answer

The new NVISION SD4150 Audio Embedder
module provides for one group of four audio
channels to be inserted into the SDI data stream.
(This is similar to other available products.)
However, if more than four channels are desired,
another module (the SD4155) provides for an
additional twelve audio channels (three groups)
to be directly fed to the SD4150 for allocation

Digital video in Digital video out

2 x AES
input

6 x ASS
input 9/10

2

9 6

Digital video in

NVISION
Multichannel

Disembedding
(16 channel max)

NVISION
Multichannel
Embedding
(16 channel max)

Digital video out

1114

2 x AES
output

66 AES
output

Figure 4. NVISION Multichannel Embedding
and Disembedding (16 channel max)

New catalog of products with application
notes - received as educational standard
as it focused on the 'how to' aspect of
system design, rather than product

NAB.
NV5500
receives
pick of show
award

NV3128
data router
introduced, 128
ports with new
'Dynamic Port'
architecture

1/93 4/93 8/93 3/94

Patent for
Time Code
processing
granted

Patent for
one shot
circuit
granted

4/94 7/94

Digital Audio
Processing Suite
(DAPS) introduced

2nd

generation
20 bit
A to D and
D to A
released

8/94

NV3256 data router
released at NAB.
A new design
providing a max of
256 dynamic data ports

Patent
issued,
Dynamic port
architecture

3/95 3/95 4/95



In the Pink with the Latest DTV Processing Modules

Newly developed specifically for the DTV envi-
ronment, is the 4000 line of digital signal pro-
cessing modules. This new line is based on a
choice of two rack mount module frames, the
FR4001, a 1RU frame that holds up to four mod-
ules and the FR4002, a 2RU frame to hold up to
eight.

These new frames have been designed to accom-
modate the latest in high speed processing mod-
ules for HDTV signals as well as our traditional
processing products, while remaining compliant
with US and International safety and emissions
regulations.

The basic module layout is a departure from our
previous designs, as each module is mounted hor-
izontally in the frame and is a double width
board. This new layout allows us to incorporate
complex designs or to include dual processes on a
single module. For example, our new 24 bit AES
A to D (DA4030) contains two individual A to
D's, allowing us to supply the highest quality of
processing module at lower cost and greater uti-
lization of rack space. The successful NV1000

and insertion. This method provides two benefits:
1. The exact channel group location can be deter-
mined by the single embedder module. 2. "Piggy-
backing" embedders is unnecessary; therefore,
costs are drastically reduced. See Fig 4.

The disembedder (SD4160) module can detect
the presence of channel groups and allow the
operator to select which group to extract. If the
embedded data contains multiple groups, the
addition of an SD4165 expansion module allows
a single disembedder to extract all channels in the
order received. If the data was inserted by an
NVISION SD4150, then all channels are extract-
ed in the order inserted and therefore no operator
intervention is required. If the data was inserted
by another manufacturer's product, then the oper-
ator can select which group appears at each set of
outputs. A further feature of the disembedder is
the built-in, monitoring quality D to A converter
and mini headphone jack, for convenient
output channel assignment..

The first
NVISION
guide book,
The Video
Engineers
Guide to
Dig Audio,
published

Major
broadcaster
selects
NVISION
synchronous
audio routers
for 96' Summer
Olympics

Patent issued,
phase
comparator
circuit for bi-
phasecoded
signals

New ASIC
chipset
developed for
AES audio
synchroniza-
tion and re -
framing

2RU frame can hold up to twelve individual mod-
ules, but the FR4002 can provide sixteen A to D
processors in the same space.

The following is a listing of 4000 Series products
that are being introduced during the first half of
1998:

New Equiiment Frames:

F R4 U U I - : RU frame with optional redundant
power supply will accommodate up to
4-4000 series modules.

FR4002 - 2RU frame with optional redundant
power supply will accommodate up to
8-4000 series modules. Includes alarm
function.

New Processing Modules:

DA4010 - AES fan -out distribution amplifier.
1 input with loop, 8 outputs (twisted pair
or coax options).

0A4011 - AES jitter removing distribution
amplifier with reclocking and EQ.
I input with loop, 8 outputs (twisted pair
or coax options).

DA4030 - Dual AES A to D converter. Superior
performance, 24 bit converters with
sample rates from 28 to 96Khz. 2
individual stereo analog inputs, 2 AES
outputs per stereo pair.

DA4040 - Dual AES D to A converter. Superior
performance, 24 bit converters with
sample rates from 28 to 96Khz. 2
individual digital AES inputs, 2 stereo
analog outputs.

54410 - Master Digital Audio Reference
Generator. Will generate constant digital
tone and silence at 44.1/48Khz or
88.2/96Khz as well as SDIF
(wordclock). Can lock to PAUNTSC/
HD 1125-60/59.94 or 750-60/59.94 as
well as AES or SDIF inputs. Will
provide phase accurate outputs from
audio input reference.

S04110 - Digital Video distribution amplifier.
270/360 Mbits, 1 input, 8 outputs.

Awarded
THE BOOK, contract to build
An Engineers a massive
Guide To The THE WOK synchronous
Digital supplied es routing system
Transi ion. ref ere Ice material for government
released at NAB to UC A, Jtah agency. Switch

State and sizes
Northweaem 2048x512
Unive-sit and 1024 x 1024

First routers
delivered with
SMS7000
rode
controller

NV3064SA.
synchro-
nous AES
router
introduced
at NAB

Patent

Issued for
Time Code
signal
processing
design

Precision
Broadcast
Intetace
(PB )
spe:ifications
created

FCC
announces
DTV
decision,
with
schedule for
introduction

304111 - Digital Video distribution amplifier with
reclocking. 270/360 Mbits, 1 input,
8 outputs.

304150 - 4 Channel AES audio embedder. For
insertion of 4 audio channels into a SDI
video data stream. Includes NVISION
re -framing technology to ensure correct
audio data alignment.

$04155 - Expansion module for SD4150. Allows
for the addition of up to 12 audio
channels (6 AES inputs) and ensures
channel allocation and timing is
maintained.

304160 - 4 Channel AES audio disembedder. For
the extraction of 4 audio channels from
a SDI video data stream. Includes
NVISION re -framing technology to
ensure correct audio data alignment as
well as 'switch point' error concealment.

S04165 - Expansion module for SD4I60. Allows
tor the extraction of up to 12 additional
audio channels (6 AES inputs), provid-
ing a total of 16, and ensures that chan-
nel allocation and timing is maintained.

H 04270 - 1.5 Gbit Electrical to Optical converter.
Provides conversion of 1.5 Gbit serial
video data on coax to optical for signal
distribution by fiber. Required for any
installation where 1.5 Gbit signals need
to be received at 100 meters or more.

H04271 - Optical to 1.5 Gbit Electrical converter.
Provides conversion from optical signals
sent over fiber to 1.5 Gbit serial video
data via coax.

H04272 - Optical to Electrical / Electrical to
Optical converter. Provides for
bi-directional conversion of I.5Gbit
serial video signals from coax to fiber
& vice versa.

For more information,

contact: BO0-719-1900

WWW. nvision 1 . cam

NI/gX110
Resolution Independence

New H gh speed

catalog rcuting design

issued at architecture

NAB 97'. verified and
Engineering finalizedReceives
tests withPick of
1.5 Gigabit

Show Finishing
circuitAward at touches applied
designs Designs forNAB 97' to major new

for PBI show new modular product
success processing introductions at

Patent systems near NAB98'.
:ssued for
a multiple
frequency
oscillator
circuit

completion Approximately
20 new products
prepared for
announcement

5/95 8/95 10/95 11/95 3/96 4/96 4/96 7,96 9/96 10/96 2/97 4/97
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systems for graphics, image storage and management, as
well as digital video effects, will need to be capable of
supporting multiple formats, and be as resolution indepen-
dent as possible. They must also be easily integrated with
video and data transmission channels to accommodate a
changing viewing audience. To foster a rational approach to
digital HDTV, Pinnacle's investments in technology are all
based on standard computer platforms and operating sys-
tems. We are also advancing video capture and compression
techniques on a variety of fronts. We already provide broad-
casters the ability to integrate graphics, images and effects
over standard video and data networks, such as the Internet
using our BroadNeT approach to systemization. Our ap-
proach to solving these difficult issues is gaining momentum
as we have tripled the size of our company over the past yea;
while increasing customer service levels and profitability.

By Ed Fraticelli
Ed Fraticelli is director of engineering at
Production Masters Incorporated, Pitts-
burgh.

As HDTV becomes a reality, it
will become important for dedi-
cated production switchers and
effects devices to be offered by

manufacturers in high -definition models. This will be espe-
cially important for live and master control switching, which
will require button -per -input operation and real-time ef-
fects.

As workstation -style post -production systems are devel-
oped, though, going to high -definition digital video capabil-
ity will become a matter of changing the input and output
electronics and possibly upgrading to faster processors and
disk arrays. The operational end of the system is comprised
of software, which would remain the same. This has been the
case with editing systems, such as Discreet Logic's "Fire,"
which was shown at this past summer's ITS Forum, in a high -
definition arrangement. The user interface and software was
the same as a standard -definition system, with a high -end
SGI computer and some large disk arrays. (And, a high -
definition, wide-screen monitor, of course!)

The problem with high -definition television, as it now
stands, is defining the definition! At this point, there are
several forms of HDTV that could become the "standard"
for DTV: 1,080 vs. 720; progressive vs. interlaced; 60 frames
vs. 30 frames vs. 29.97 frames vs. 24 frames, etc. Any
combination of these and other parameters will require a
different set of dedicated switcher and DVE electronics.
General -purpose -based systems could possibly switch be-
tween different resolutions and frame rates, through soft-
ware alone, as long as the base hardware has the necessary
bandwidth.

One arrangement that could possibly work for live switch-
ers would be a system that could switch over to different sets
of processing electronics from one control system. In this
way, a switcher could be used at SDTV resolutions in one
instance and switch to 1,080i the next, by simply acquiring
control of that set of circuitry. Although this would be an

expensive arrangement, it could be more economical than
building separate high -definition suites or trucks.

So, while it's prudent for us to examine HDTV capability
for the future of our facilities, it would be dangerous, at this
time, to attempt to "guess" what HDTV will be. And, unless
a station or facility knows what resolution they will be using,
high -definition capability in a switcher or effects system
would be hard to correctly determine and obtain. Perhaps,
instead, engineers should be looking into products that can
be upgraded to HDTV in the future, without an extreme
investment. And, if a switcher or DVE could be upgraded to
HD, then operators who are already familiar with the
control system could switch to high -definition systems with-
out any retraining.

Question:
What are three of the
key features buyers
should look for
when considering
newsroom editing
systems?

By Roland Boucher
Roland Boucher is senior product

marketing manager, news editing and
playback, Avid Technology Incorpo-

rated, Tewksbury, MA.

Non-linear editing systems have been designed to provide
instant random access to audio and video - making non-
linear systems faster and easier to use than tape -based
systems. They allow users to increase productivity, flexibil-
ity and overall production values. Since the introduction of
non-linear editing technology at the beginning of the decade,
the technology has been primarily focused on long -form
post -production. It has only been in recent years that non-
linear editing technology has made its way into newsroom
production.

For newsroom decision makers, there are now a number of
non-linear systems on the market to choose from. In choos-
ing a non-linear system that will provide advanced news
editing, there are a number of features that a smart buyer
needs to look for.

First and foremost, has the system been designed specifical-
ly for hard news editing? Most of the editors on the market
today have been designed for long -form production. They
are great in a post -suite environment, with multilayer effects
and 16 plus channel audio, but are not designed for the high-
speed, high-pressure world of hard news. A non-linear
editor that is designed specifically for hard news editing
should have all the tools necessary for producing feature
pieces and promos, but needs to add the speed and efficiency
required for hard news applications.

Second, the editing software should run on standard, off -
the -shelf computers and integrated non-linear systems should
take advantage of standard computer networking and stor-
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age systems. Proprietary systems add to the cost of acquisi-
tion and maintenance and quickly fall behind the rapidly
improving price/performance curve of standard PCs. Up-
grading a proprietary system is costly when and if the
manufacturer decides to offer a new model. Upgrades for
editors using standard PCs are offered at regular intervals
and the customer may choose when he or she wishes to
upgrade to take advantage of the improvements.

Third, the non-linear editor for news needs to be able to
operate in a stand-alone configuration and as part of a larger,
integrated news production system. The non-linear editor
should offer a number of integration strategies: as a stand-
alone configuration that will allow for a gradual transition
from tape to disk -based editing and as part of a fully
integrated, digital newsroom.

The news editor needs to integrate with a compatible
playback system, as well as to a broadcaster's newsroom
computer system, allowing script preparation, acceptance
of shot lists and EDLs prepared on browsing and logging
stations elsewhere in the newsroom. Larger integrated solu-
tions require asset management systems that link metadata
from different editors with rundowns and playback servers.
Industry standards for metadata and its management are
being proposed through standards bodies and a good non-
linear editor needs to be based on models for these proposed
standards.

Finally, with the current trend toward compressed digital
acquisition systems, look for non-linear systems that are
designed to accept tape, as well as tradi-
tional analog and digital video and audio inputs for compat-
ibility with older formats as well as the new. Editors that
offer native media transfers direct from original field tapes
to disk will mean no generation loss and the potential for 4X
transfers for increased speed.

By Ray Baldock
Ray Baldock is director of product strategy for
Tektronix' video and networking division,
Beaverton, OR.

The Tektronix newsroom strategy is sim-
ple and based on practical solutions. Suc-
cessful broadcast newsroom systems must
reliably deliver high user productivity for
reasonable initial and on -going invest-

ments that are protected over time. The useful life of the
system (and hence the investment) is determined by the
availability of flexible, expandable and evolutionary options
for the application architecture and by the overall strength,
maturity and stability of the newsroom vendor.

High productivity must be achieved with a rich set of
specialized broadcast automation functions that are seam-
lessly integrated with each other. High reliability must come
from redundant components, careful application design and
industry -standard components so users can depend on the
system to get the job done immediately and consistently.

With this in mind, Tektronix believes potential buyers must
look for the following three factors: the ability to increase
speed and efficiency of the overall news production process,

the reliability of the system in transmission and the ability to
scale the size of the overall solution.

Speed and efficiency increase with easy accessibility to
wires, scripts, rundowns, archive material and facility re-
sources, such as routers from within the edit station interface
itself. The ability to edit feeds while recording them or edit
directly from tape without having to ingest all the material
before editing begins is also important.

A system's transmission reliability depends on a number of
factors. Redundancy is key to ensuring back-up in the event
of a catastrophic breakdown of a system. A system design
that protects against potential transmission path and media
failures is crucial, Also, in a fast -paced news environment,
the ability to make last -second changes to the rundown
reliably is essential to being first to market with late -
breaking news.

Scalability of the overall solution is paramount. An open
system architecture that is scaleable and modular must
ensure interoperability between applications from different
vendors. The number of simultaneous feed records, edit
sessions and transmission channels a system can reliably
handle is crucial. The system must support a migration path
to new technologies as they emerge - dynamic technologies
that will make use of traditional telecommunications facil-
ities to more quickly access and transfer video data over
greater distances to more people.

Tektronix' Digital Media FoundationTM (DMF) addresses
all these issues. An initiative that brings into focus the need
to systemize servers into a facility in a manner that provides
improved efficiency in the creation and handling of contents,
the DMF provides a distributed network of storage devices
linked via audio/video routers and data networks, that
provides an open system environment from applications
ranging from editing and live production to on -air replay.
The Tektronix approach automates and prepares news
facilities to more quickly and easily store, move and manage
material. It allows customers their choice of video server -
based applications that best meet their specific business
needs. The distributed environment allows expansion with-
out limit and the option of adding redundancy only where
essential.

In an industry where time is money, the DMF provides
faster access to more material over wider areas and enables
users to move and manage media throughout a broadcast
facility, regardless of whether the data is stored on tape, disk
or other device. The Tektronix DMF strategy increases the
value of content by making it more accessible, speeds
processing allowing time for greater creativity, increases
efficiency and enables stories to be re -cut or re -purposed
more easily than in a tape -only environment.

By Scott G. Griffin
Scott G. Griffin is a principal and the director of engineering for The
Systems Group, Hoboken, NJ.

I think the three key features are transfer speed, media
management capabilities and broadcast compatible archi-
tecture.

Transfer speed is a key element of breaking news coverage.
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splicing. This alone is a big issue that is just now beginning
to be understood. In the good old days, you could switch on
the next NTSC vertical interval. Not so with an MPEG-2
datastream. A multichannel system that is splicing MPEG-2
streams has to be intelligent and interactive with the datas-
tream. Additionally, the facility management system will be
required to automate data delivery, such as parental control,
electronic program guides, subtitles, emergency messages,
conditional access information and more.

From a business perspective, multichannel demands better
automation. Putting that digital TV channel on the air
requires a significant capital outlay and an operation with-
out a significant increase in operational costs. This can only
be accomplished with a facility management system capable
of operating your analog and digital stations. So, build for
tomorrow's eventuality today and gain the advantage of cost
savings through better operational efficiency now. Get ready
for that multichannel operation that is coming your way.

By Glen F. Sakata
Glen F. Sakata is director of product marketing
for Louth Automation, Palo Alto, CA.

Someday, those of us who are partici-
pating in the revolution from NTSC to
DTV, videotape to video disk, and sin-
gle -channel to multichannel will look
back at a time where less -than -mature
technologies chased a number of mov-
ing targets. Where convergence meant

overnight changes to hardware and personnel from acquisi-
tion to transmitter. Can you believe that your engineering
and operations decisions are impacted by information ser-
vices "experts"? And the Internet transformed into an
indispensable tool for knowledge and communication that
made us wonder how any of this was possible before.

You would think that automation companies would be
scrambling for information on the latest hardware whether
AN record and playback devices, routers and switchers or
those magical up/down/standards converters. At Louth Auto-
mation, this has been a continuous issue for us since we started
in business. And we have been anticipating their arrival for
some time. But rather than spend the limited space here to detail
those items, let's throw some basic concerns out on the table:

Synchronous and asynchronous channels: Your program
stream(s) may originate in NTSC, SDTV or one of many
HDTV variants. Although a small minority of facilities
(probably none) may be able to add resources to produce
completely asynchronous channel outputs, the vast majority
will need to deal with two or more signals that float between
these two conditions on an event -by -event basis. The play-
back, routing and up/down/standards converting will occur
at run time, not in a vacuum during traffic and scheduling or
post. Management of these media assets begins prior to
material arrival, is formatted for the devices available at that
site, decisions about video and audio conversions and rout-
ing are established, and finally intelligent playback occurs.
Frame -accurately. Spliced or not.

Run-time production: For those of you familiar with this
term, run time represents the actual time of playback to air.
Compositing, squeeze back credits, program and news
promos and PSAs at run time are practical alternatives made
possible by the generation of video file servers, switchers,
keyers and effects generators on the market today. If you
think your promo department is late now, wait until multiple
formats and channels are added to their to-do list.

Real-time and non -real-time material transfers: While point-
ing to our white papers detailing position and implementa-
tion issues regarding video file servers and media transfer
management, we cannot ignore the impact of video file
servers and DTV. Video file servers have provided new
flexibility and performance where tape handling could never
suffice. Instant access and little maintenance have already
endeared these products to users around the globe. But I/O
limitations and prohibitive disk storage costs have created a
natural demand for interconnectivity and inexpensive stor-
age. Owing to the computer industry, wide bandwidth
networking and digital tape robots (and you thought these
beasts were gone from your lives), are on everyone's shop-
ping list of the future. Be forewarned, non -real-time data
transfer is not necessarily faster than real time. Network
bandwidth can be overloaded and data movement may be
slowed to a crawl. Digital archival tape management is
referenced in total cycle time - tape mounting, data locat-
ing, transfer (here's your faster than real time bit), tape
positioning for unmounting, unthreading and replacing the
cartridge in the bin. Don't forget that the material had to get
there using the same process/time.

The most successful facilities of past, present and future
delineate clearly between traffic and scheduling, automation
and device manufacturers. Louth Automation can proudly
say "been there/done that" in providing the crossover tech-
nology that combines the other elements into a cohesive force.

Oh, by the way, despite all the hype of S/HDTV program
material and commercials, we need to go back to what truly
separates this medium from the rest: live news and sports.
Then it really gets interesting.

By Brad Gilmer
Brad Gilmer is president of Brad Gilmer &
Associates Inc., Atlanta.

Every station will be faced with a
multichannel scenario sooner or later.
You might say, "I'm not going to run
multichannel." What about the FCC
mandate for a simulcast of NTSC and

DTV? True, this may not require additional equipment, with
the exception of an up- or downconverter, but it still requires
proper planning if you want to get good results.

For those anticipating a multichannel approach to DTV,
you know you will have to build a multichannel facility
eventually. The question is whether you should start now or
later. Another question is whether automation will be part of
your strategy. My advice would be to start building for

136 Broadcast Engineering March 1998



D\ CPRO andi 11nton/Bauer...
Performance Standards

A standard is defined as the measurc by which all others are judged. The reookitionan features and
performance of the Panasonic DVCPRO family of products ha; been established a; the digital format by
which all others are judged.

All DVCPRO camcorders include The Worldwide Standard` Anton/Bauer Gold Moult irstalled at the
factory as standard equipment. The Gcld Mount' unlocks exclusive features of earl- DVCPSO camcorder
as well as the performance, power and reliability of the InterActiverm battery technology.

The full range of Anton/Bauer products is recommended by Panasonic to power .i.711 DVE:PRO equipment.
From the pioneering technology of the Digital battery, to the unmatched performJnce, and versatility of the
Power'-'harger, to the studio -quality Ultalight high efficiency on -camera light.

Anton/Bauer, The Worldwide Standarca of broadcasters and professionals aroun:..1 the word is now the
standard worldwide for Panasonic DVCPRO.

The worldwide standard

Parlit.b.OMC .: A'1,01FRatiet .4%3 <" .'" c,
Antonvi3auer, Inc. , ,, . Sitelton. Connecticut tlt,44-14 20 ; 0.70 I ,,t1  .3031929-00 ; \

www.antonballef

Circle (64) on Free Into Carc



multichannel now and definitely include automation in your
multichannel plans.

Why build now?
Multichannel operations will take more space. I do not

know about your organization, but in the organizations I am
familiar with, space is the number one issue in the facility.
You should start planning for more space now since it may
take time to get it.

It is less costly to install a multichannel facility now and run
it as a single channel than it is to build a single -channel
facility now and expand to multichannel later. There are
many ways you can save money during the single -channel
operation, such as buying partially populated router frames.
This allows you to build the multichannel facility as you go.
However, if you do not plan it this way, you will end up
redesigning your master control facility from the ground up
every time you add a channel. There is a better way.

Multichannel technology is relatively mature. It is the least
likely part of the DTV equation to go through major changes
between now and your DTV implementation date. If you are
anticipating running part of the day as a multichannel DTV
operation, you will have your hands full converting your
transmission facility to DTV. Building a multichannel facil-
ity now gets part of the DTV conversion out of the way early
so you can concentrate on more volatile areas of the DTV
equation later.

Why implement automation as part of your move
to multichannel?

Most stations I have talked to do not plan to add large
amounts of staff to support the upcoming conversion to DTV.
If you are planning to originate multichannel from your
facility at some point in your DTV plans, it seems that
automation is an absolute requirement. Automation will
allow you to run a multichannel facility more efficiently. You
may not be able to move from a single -channel to a multichan-
nel operation without adding personnel, but automation will
reduce the number of additional people you will need.

Automation will improve the look of your multichannel
operation. Since most stations are not going to be able to
quadruple their on -air staffs when they go to multichannel,
it is inevitable that the on -air look of the channels will
suffer. That is, unless a station employs multichannel
automation, it is just about impossible for a human to keep
up with more than two channels at a time using manual
switching and a paper log. Add another channel or throw
in a couple of live sports events on the channels, and things
head down hill rapidly. Automation frees your people from
the manual work of switching so they can concentrate
instead on what is actually going out over the air.

If you are considering moving to an automated multichan-
nel environment, another argument for starting the process
now is that you will be facing a "double -humped" learning
curve when you move to the automated environment. First,
you have to learn how to integrate automation into your
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existing single -channel operation. Then you have to learn
the nuances of operating automation in a multichannel
environment. Automation is the way to go for multichannel,
but it takes work to get there. If you anticipate that it will
take a little time to integrate automation into your environ-
ment, and start early, you will be ahead of the game as you
transition to DTV.

Question:
Is the ability to mix and
process AC3 digital au-
dio required for DTV?

By Steve Lyman
Steve Lyman is senior broadcast engi-

neer for Dolby Laboratories, San Fran-
cisco.

No, because right now the majority
of TV facilities are two -channel analog and do not have the
signal paths for the metadata needed to make the ATSC audio
system operate to its full potential. Even given an AES/EBU
digital audio infrastructure, the lack of a metadata path
makes it impractical to route AC -3 encoded audio data
through the facility. There is another factor; AC -3 rate
reduction has been optimized for low data rates rather than
for cascadability. It is primarily an emission coder, intended
to conserve spectrum between the transmitter and the home
receiver. Signals can be AC -3 encoded
for transport, then decoded to process
and mix them with other signals then
re -encoded to distribute them to the
next users, but a coder specifically
designed for many encode/decode cy-
cles will consistently deliver better
quality at the end of a broadcast chain
than one intended for emission use.

"Consistently" is the key word in
this situation. Artifacts generated by perceptual data rate
reduction systems (audio and video, for that matter) depend
on the program material being encoded. There is no reliable
way to tell beforehand if a specific number of encode and
decode cycles will cause problems for a particular piece of
program material. It is, however, necessary to process the
signal several times in the contribution chain (when the
program segments themselves are being constructed) and in
the distribution chain (when finished segments are being
assembled). The best quality will consistently be achieved
when the broadcaster uses a rate reduction system that is
specifically designed to be cascaded.

As might be expected, Dolby is developing a distribution
coder for multichannel DTV sound. It will carry six to eight
channels of audio in a single AES/EBU pair and survive eight
to 10 generations of encoding and decoding. It uses rate
reduction to fit the audio data into the "audio payload"
space of the AES/EBU signal. If the data uses only the first 20
of the 24 available bits, the encoded signal can be recorded
on common digital VTRs, eliminating another of the exist-
ing bottlenecks in the system.
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The ATSC audio specification depends on having some
information or metadata that describes the audio program
itself accompany the program data to the receiver. It includes
information about the number of channels being broadcast,
the physical arrangements of the channels, dynamic range
information and timing information required to maintain
audio to video synchronization. The metadata is carried to
the receiver as part of the transport stream, so it has to get to
the emission (AC -3) encoder along with the audio. Existing
TV facilities don't have a path for the metadata, so space has
been reserved in the distribution coder signal for it.

Given a facility with one layer of AES/EBU signal routing,
the distribution coder provides a multichannel signal path,
allows multiple encode and decode cycles and carries the
metadata through the contribution and distribution pro-
cesses to the emission encoder. All of which means that it
is not necessary to process or mix the AC -3 audio required
for DTV.

By Jim Starzynski
Jim Starzynski is a project engineer at NBC headquarters in New York.

Rather than a single event, the transition from analog to
digital audio for DTV is a three -stage process. These stages
include the following: 1) contribution, the creative process of
producing audio; 2) distribution, the means of routing a signal
internally or externally; 3) emission, the transmission or
delivery to the end user.

AC -3 is a part of the final emission portion of the process and
is the ATSC-accepted and standardized technology that will
be used to transmit audio into the audience's home. However,
it is important to understand that it is just a part of one-third
of the broadcaster's digital audio migration project. Each one
of these three sections is a necessary step and will indepen-
dently contribute to a complete digital audio program provid-
ed by the broadcaster and experienced by a listener.

Since 1986, analog multiplexed signals have been used to
pass four channels of audio on a single stereo pair. These
multiplexed signals can be routed through broadcast facili-
ties and transmitted to an audience. The technology, com-
monly known as Dolby Surround Pro Logic contains left,
center, right and rear channel information encoded as a two -
channel signal called LT (left total) and RT (right total). This
stereo and mono -compatible multichannel signal may be
produced in-house or provided as a source, (i.e., a cinematic
feature soundtrack). Either way, the two -channel analog
format can be distributed on a standard stereo router, pro-
cessed if necessary and transmitted to the home where it is
decoded and reproduced as LCRS by the viewer's equipment.

What about the digital transition?
As the industry moves from analog to digital, the TV

audience will witness a considerable leap in technology.
Central to this transition is the concept of audio perceptual
coding or bit reduction.

Just like the layers on a stereo analog router or the channels
on a satellite transponder, the new digital path is an expense
that must be managed and budgeted carefully, hence data
reduction. The 5.1 multichannel digital signal in its original

PCM form is bit rich (5.184Mb/s) and requires a wide (read
expensive) digital path. Dolby AC -3 is a form of audio
coding that compresses 5.1 audio channels (left, center,
right, surround left, surround right and band -limited low-

frequency effects channel) to a bandwidth a fraction of the
original signal (384kb/s). This is accomplished by removing
masked audio information that is not perceived by the
human hearing system. It is an excellent solution that's
optimized for bit reduction and lessens the required digital
bandwidth. However, it has limitations.

For instance, if the 5.1 signal needs a voice-over, as might
be the case with a network -provided movie that needs a local
tag, the bit -reduced signal will need to be decoded, voice
added and remixed then re -encoded. Unfortunately, only so
much can be perceptually removed from a signal before
distortion. Any processing requires a layer of re -coding. AC -

3 was not intended for processing and mixing, which by its
nature, requires decoding and recoding. It is optimized for
bit reduction and one-step transmission.

So, what's a broadcaster to do?
This scenario of decoding and recoding will be a reality in

our DTV world. However, because the audio portion of
digital routing is standardized using the AES-3 format, this
path offers a fairly wide bandwidth (3.072Mb/s). This lends
itself to a more mixing and processing -friendly solution.

Enter a less bit -reduced technology: the distribution coding.
Station voice-overs, remixing and coding artifacts are a
reality. Therefore, a need exists to make the bit rich 5.1 signal
fit into an affordable bandwidth and still allow for several
decode and re -code operations. The solution is a coding
process with less bit reduction designed for multiple tan-
dems (eight to 10 times), but still easily fitting onto a single
AES-3 channel.

Dolby Labs is developing just this type of distribution
coding. This scheme will fit eight channels of discrete audio
onto a single AES-3 channel permitting the broadcaster to
decode, voice-over, remix or re -assemble and recode as
required. This type of a compressed signal is packaged as
AES-3 and meant to be used within broadcast facilities and
passed from network to affiliate without degradation during
subsequent processing. An outboard box will take the coded
signal and decode it to discrete channels so it can be mixed and
processed. Once processed, the signal can be repackaged with
a companion outboard box and sent down the broadcast
path. Eventually, these encoders and decoders may even find
their way into consoles and monitoring devices.

What about the 5.1 channel AC -3 signal?
A digital audio soundtrack might use this distribution

coding, be routed and processed by the network and then be
sent to the affiliate. The station will process the signal and
make their composite program. The now tagged and recod-
ed program can travel again as an AES-3 package, ultimately
becoming the source for the AC -3 emission coder. The ATSC
AC -3 signal (ATSC document A/52) will provide the audio
program for the viewer to decode into 5.1 discrete audio
channels with frequency response and dynamic range un-
paralleled by current analog technology.
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If you build it,
WILL THEY
COME?

You bet
they will!
By Chari.
Waltner

The number one question on every station manag-
er's mind isn't how do I build my DTV station.
Engineers are solving that problem. No, the real
question is, will anyone be watching?

In fact, it's a joke among those of us who follow the
technology that there are more transmitters on the air than
there are receivers to pick up the signals. Even during the
CES, the number of working HDTV sets could be counted
on a couple of hands. The fact remains, broadcasters are,
as of today, ahead of the DTV game and that may be for the
next couple of years.

Photo: HDTV displays, such as this plasma display from Pio-
neer, generated a lot of interest at this year's CES. (Photo
courtesy of CEMA.)

o? Is anyone out there?
The adoption of digital television is inevitable - thanks to

a government mandate. But, set manufacturers are proving
to be enthusiastic accomplices in the mission to quickly
establish digital television in American homes. Unfortunate-
ly, quick is a relative term in the electronics industry.

One look at the history of the VCR and CD player can tell
you why. Both of these technologies, even with strong
backing from manufacturers and the associated content
industries, took eight years to reach a 20% to 30% market
share. The question in the minds of station owners is will
the rate of DTV adoption be equally as slow? Experts
doubt it for several reasons.

First, the FCC has mandated an implementation sched-
ule, so stations can't drag their heels. Second, the consumer
electronics industry needs new products to sell and DTV is
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If you build it,
WILL THEY COME?

that product. Finally, because of the
relatively quick start by both indus-
tries, observers predict a slightly fast-
er adoption rate for digital television.

Quick start for DTV
Josh Bernoff, a principal analyst at

Forrester Research, said digital televi-

tion as did color television over the
same time period.

Another factor in rapid adoption rate
is the ability for consumers to buy set -

top boxes instead of new TV sets. Al-
though they will not get HDTV images,
they'll still receive the benefits of mul-
tichannel and improved pictures, which
will be visible on a modern set. This
means consumers can sample some

30%

0%-r-
1 2 3 4 5

YEARS SINCE ADOPTION

4.11.10/4-

Figure 1. The predicted growth rate for DTV's first eight years, compared to that experi-
enced by color television.

COLOR TV

7 8

sion will take eight years to reach 30%
of American homes. But combined with
DTV converter boxes, nearly 50% of
American homes will have access to
digital television by the year 2007.

Of potentially even greater impor-
tance is that satellite -delivered HDTV
programming will be available this year.
The January announcement by DirecTV
that it would provide HD program-
ming nationwide means that the entire
country will soon be able to see HDTV.
They won't have to wait for their local
TV station to make the switch to see
these high -resolution images.

The Consumer Electronics Manufac-
turers Association (CEMA) predicts
that 20% to 30% of homes will have
DTV sets by 2006. Other industry re-
ports follow the same line of thinking.
Todd Thibodeaux, vice president and
senior economist for the CEMA mar-
ket research department presents evi-
dence of a relatively rapid adoption of
DTV technology. Figure 1 illustrates
the predicted growth rate for DTV's
first eight years, compared to that ex-
perienced by color television. Note that
in only eight years, DTV is predicted to
have more than three times the penetra-

hasten the adoption rate of new sets -
and helping broadcasters leverage their
investment in digital technology.

Set cost
It's true that the first digital sets will

be expensive from the offset, but prices
will fall quickly. Set makers typically
release new -generation designs about

every two years. This means there'll be
lots of new options and features to
tempt consumers. According to CEMA,
10 million households are spending at
least $2,000 annually on televisions or
PCs. Such expenditures bode well for
DTV set purchases.

And, the entire electronics industry
is throwing its weight behind DTV
with every TV manufacturer heavily
investing in producing DTV sets. Those
showing products at the recent CES
show included Zenith, Sony, Toshiba,
Thomson, Mitsubishi, JVC and Phil-
ips/Magnavox.
Thomas Patton, a spokesman for Phil-
ips Electronics North America, said his
company plans to debut a 64 -inch rear
projection digital TV set in time for
Christmas. Philips hasn't finalized a
price for the set, but Patton said it
would be between $6,000 and $8,000.

Philips also plans to manufacture a
42 -inch digital set with a direct -view
plasma screen by the spring of 1999.
That set will cost around $15,000,
Patton said.
All of these predicted set prices need

manufacturers are hesitant to say ex-
actly how much the new sets will cost
for fear that consumers might put off
buying analog sets if the prices for DTV
sets are too low or scare away consum-
ers if the prices are too high, said Rob-
ert Graves, chairman of the Advanced
Television Systems Committee (ATSC).

Bruce Allan, general manager of the

$3,000

$2,500
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$1,500
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Figure 2. The inflation -adjusted price of color TV sets from its introduction in 1956 to 1996.
Early color televisions cost $2,500 in today's dollars.
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broadcast division at the Harris Cor-
poration, sees reason for optimism.
Allan said the $2,000 premium on DTV
sets will fall to $500 to $700 in five
years and to $200 to $300 in 10 years.
"The electronics industry is a volume -
based business," he said. Research
seems to back him up.

Shown in Figure 2 is the inflation -
adjusted price of color TV sets from its
introduction in 1956 to 1996. Early
color televisions cost $2,500 in today's
dollars, not unlike some numbers we're
hearing for DTV sets.

Buy one
Regardless of all the other technical

concerns, initial DTV sets should prove
to consumers the superiority of the
technology over analog. "They will be
awesome home entertainment ma-
chines," Forrester's Bernoff said.

Even with DTV set costs likely to
remain high for several years, TV man-
ufacturers take comfort in the home
theater trend. More and more house-
holds are spending big bucks on big -

screen televisions for converting their
homes into mini -theaters. Today, more
than 18 million households have paid
$2,000 or more for a TV set, an encour-
aging statistic for DTV sales.

"The first receivers will deliver the
worst HDTV consumers will ever see,"
said Robert Graves, ATSC chairman.
Although some have interpreted that to
be a slam at HDTV, Graves says that he
only means that sets will quickly im-
prove in operation and image quality.
And, anyone who's seen HDTV knows
that, even today, the images are little
short of breathtaking.

Electronics retailers' enthusiasm
about digital television are tempered,
but still positive. Eric Ommundsen,
spokesperson for the Future Shop Ltd.,
a Vancouver, B.C.-based retailer with
shops in the western United States,
said his company's success with other
digital equipment introductions, such
as DVD and digital satellite, bodes
well for DTV. "We think there will be
an audience for DTV on the first re-
lease of the product," Ommundsen

If you build it,
WILL 'THEY COME?
said. He also noted that many of his
customers already pay $2,000 to $3,000
for today's analog sets.

The Electronic Industries Associa-
tion estimates manufacturers will sell
roughly 100,000 to 200,000 DTV units
in 1999, with that volume more than
doubling in each of the following few
years.

Build it - they'll come
The only question for stations then

should be how soon to board the digital
train. It's already leaving the analog
station for the final time and you don't
need a first class ticket. There's plenty
of room in coach and you can move up
to better accommodations whenever
you're ready. And remember, while
many scoffed at Kevin Costner in the
movie, "Field of Dreams," once he
built it, the crowds did come. So too
will they for DTV.

Charles Waltner is a technical writer for the
electronics industry.
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Cable's digital
dilemma

By Robyn Griggs

When it comes to the cable industry's plans to
provide HDTV to consumers, only one thing is
certain: The picture is far from clear.

For the major players in the cable industry,
the HDTV issue is interlaced with fuzziness and static. Will
the FCC require cable companies to carry digital as well as
high -definition broadcast signals? Should cable operators
be required to carry the full complement of the broadcasters'
digital signals, and if so, where does the primary video
stream reside? Should channel capacity be redefined from
the current 6MHz channel bandwidth for standard and
analog NTSC signals to reflect digital transmissions? Should

Photo: Cable head -ends, like Southwestern Cable Television shown
above, are already building the needed infrastructure to support
broadcasters' multicasting and HDTV signals. (Photo courtesy
of A.F. Associates.)

cable companies change their definition of "basic tier" to
include broadcasters' multiple digital offerings?

There's trouble brewing
"Digital TV issues, particularly those involving must -carry

rights, are shaping up to be some of the most difficult
problems that the FCC has recently faced in the video
programming arena," Stephen R. Ross, a partner with
industry consulting firm Ross & Hardies, told participants
at the Society of Cable Telecommunications Engineers 1998
Conference on Emerging Technologies in January. "Tech-
nology, politics and policy all will clash head-on as powerful
industries, including cable and broadcast companies, work
to influence a regulatory process that is sure to leave some
disappointed."

"Some people may not know what they should do because
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Cable's digital
dilemma
they don't know what the rules will
be," admits Bill Johnson, deputy chief
of the FCC's Cable Services Bureau.
"There are all kinds of really compli-
cated, horrible issues involved....We're
hoping that people are spending some
time trying to work it out on their own,
but I don't get a feeling a lot of people
are in the nitty-gritty of it."

Johnson says the FCC will begin pro-
ceedings to "ask the questions and get
the specific proposals" within the next
couple of months. "Six months later,
we would regard it as fast if we can
make a decision," he adds. "And by
that time, many stations will be on the
air with high -definition."

The Telecommunications Act of 1996
specifically states that "ancil-
lary or supplementary" digital
TV services should not have
must -carry rights. The U.S.
Supreme Court ruled in March
1997 that cable operators must
carry broadcasters' existing an-
alog channels but said nothing
about the new digital chan-
nels. Now it's up to FCC offi-
cials to decide how to treat multiplexed
digital signals. Most industry observers
expect that the commission will require
cable operators to carry at least some of
broadcasters' digital offerings, because
65% of TV households receive their
signals through cable systems. Without
that reach, HDTV is doomed.
"I would guess that the commissioners
will not want to just sit on this and let it
play out itself. They will say something
one way or another," Johnson predicts.
He adds that cable companies should
look at the potential benefits of must -
carry rules. "I don't think I'd like to be
a cable operator saying, 'Your neigh-
bor's got fancy, high -definition signals,
but you can't get it from me.' My as-
sumption is that there's going to be a fair
size of the market that's going to love
this stuff."

The cable dilemma
Cable companies are discouraged by

the possibility of digital must -carry
rules, because they are concerned that
if HDTV proves to be popular and
every broadcast station offers it, they

could have to add channel capacity by
rebuilding their entire cable facility.
The companies would rather use dig-
ital compression to squeeze more chan-
nels down the same coax, a process
that is relatively inexpensive to do.
They are also concerned about the
cost of providing new set -top boxes to
convert the signals, expected to run
around $300 each.

Stephen Effros, president of the Cable
Telecommunications Association, calls
HDTV "consumer fraud," adding that
the cable industry can't make plans to
accommodate it because there is no
proof of consumer demand and broad-
casters are not yet certain how they will
handle the spectrum. "Cable will deliv-
er HDTV to consumers when the con-
sumer marketplace says it is the appro-

HDTV, Anstrom added that broad-
casters "are going to find partners in
the form of cable operators in every
market in the country."

"We, the cable industry, are in the
process of purchasing set -top boxes,"
says Mike Schwartz, vice president of
communications for CableLabs, a ca-
ble -backed research and development
firm. "We expect to have prototypes,
testing and certification of open cable
boxes with some significant numbers
available by early 1999."

Tele-Communications Inc. (TCI), the
nation's largest cable carrier, led the
cable industry in ordering 15 million
advanced set -tops from General Instru-
ments for roughly $4.5 billion. TCI
plans to begin providing boxes that will
pass through any high -definition for-

mat - whether 480P, 720P or
1,0801 - by the middle of
next year. "The story's pretty
simple," says David Beddow,
senior vice president of TCI
Technology Ventures. "Any of
the formats are capable of be-
ing passed through."

Adds Schwartz, "That is pret-
ty much the cable industry's

position. We don't intend to be a bottle-
neck in providing high -definition sig-
nals. We will pass through to a set
whatever kinds of formats the broad-
casters provide."

Time Warner, the nation's second-
largest MSO, is "working with our
hardware vendors to make sure we
have digital cable boxes that can pro-
vide HDTV signals to all consumers in
the top 10 markets this summer when
the signals become available," says
vice president of corporate communi-
cations Mike Luftman. Scientific-At-
lanta is currently retooling 550,000
Explorer 2000 boxes so it can handle
HDTV signals. "We've told our ven-
dors what we need, and they're al-
ready in the process of developing dig-
ital boxes for us, but the process began
at a time that predated the HDTV
plans that have come out within the
last year," Luftman explains. "They
were not originally intended to pass
HDTV signals, but they will be modi-
fied to do that."

Luftman says the boxes will pass
1,0801 signals, because that appears to

My assumption is that there's going to

be a fair size of the market that's

going to love this stuff [HDTV].

priate thing to do - when it's clear
that's what consumers really want as
opposed to what the government says,"
Effros says. "Broadcasters demanded
spectrum for HDTV and suddenly re-
alized they'd been visited upon by that
great Chinese curse: Be careful what
you ask for, you might get it. Now
they've turned around and said, 'Ca-
ble's got to carry it.' Carry what? For
who? Why?"

Still, the cable industry seems to be
coming to the understanding that it is
not politically savvy to appear as if it's
standing in the way of politically fa-
vored HDTV. After claiming last fall
that the cable industry would fight must -
carry rules for digital channels all the
way to the Supreme Court, National
Cable Television Association president
Decker Anstrom made an abrupt turn-
around in December, telling reporters,
"HDTV promises to be an extraordi-
narily compelling product. It would be
a mistake for this industry not to be
there if HDTV fully develops." Prom-
ising that cable operators would use up
their scarce bandwidth to distribute
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Cable's digital
dilemma
be the standard that has been adopted
by broadcasters. "There are no ifs ands
or buts about our plans," he adds. "It's
only a question of when we receive
these boxes. Obviously, that is in the
lap of our vendors."

Roger Keay, vice president of technol-
ogy and strategic planning for Rogers
Communications in Toronto, says Ca-
nadians are taking a "wait -and -see" at-

titude. "We will not see HDTV until at
least 18 months after the United States
has it in the top 10 markets," he says.
"From our point of view, it's not an issue
that's going to be on top of us for at least
two years, by which time the U.S. situa-
tion is going to be sorted out."

Despite the supportive assertions
from some of cable's biggest U.S. play-
ers, most industry observers are less
than convinced that MSOs have jumped
wholeheartedly onto the HDTV band-
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wagon. "The cable companies don't
want to do anything because they're
not going to make any money from
this," says Joe Fedele, president of
technical advisory and broadcast engi-
neering management firm Fedele and
Associates. "They haven't been given
extra bandwidth by the FCC, and they
don't know if they'll be forced to must -
carry. They are the reluctant bride with
shotguns all around them. If they do
HDTV, it represents a big expense. If
they don't, the consumer will say, "Why
should we have cable if we don't get
HDTV?'"

HDTV [is] "consumer

fraud," Stephen Effros,

president of the Cable

Telecommunications

Association.

"I was under the impression that they
haven't done anything with HDTV ex-
cept a couple of projects with Cable -
Labs," says Peter Krasilovsky, vice pres-
ident of industry consulting firm Arlen
Communications. "It certainly hasn't
been an emphasis for an industry fo-
cused almost entirely on cable modems
and telephony. HDTV certainly hasn't
been a priority."

CableLabs is working on specifica-
tions for a family of open cable boxes
that would provide everything from
high -definition signals to Internet ac-
cess and interactivity. "You could buy a
box that complies with the open cable
specifications that's like a Yugo or you
could buy one that's like a Land Rov-
er," he explains. An important factor,
he adds, is that viewers can buy a box
that works in Colorado as well as in
Pennsylvania - it wouldn't matter who
provides the cable. "There's an awful
lot out there, not much of which has to
do with high -definition - except that
the industry doesn't want to be a road-
block there," Schwartz says.

Robyn Griggs is a technical writer in Boulder,
CO.
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he FCC's action in approving the
Grand Alliance DTV system
paved the way for consumers to

enjoy top-quality video and accompa-
nying audio. The process began in 1987
and led to the third broadcasting stan-
dard - monochrome and color being
the other two. Let's review the pioneer-
ing efforts.

Black -and -white standards
In 1936, the Radio Manufacturers As-

sociation (RMA), the forerunner of the
Electronics Industries Association (EIA),
set up a committee to recommend stan-
dards for commercial TV broadcasting.
In December 1937, the committee ad-
vised the FCC to adopt the RCA 343-
line/30-frame system.
In 1940, the National Television Sys-

tem Committee (NTSC) was estab-
lished, which was placed under the
sponsorship of the RMA.

A progress report presented to the
FCC on Jan. 27, 1941, stated that it had

Photo: By today's standards, videotape
recorders like these, which stood as tall
as a man, appear almost neolithic. Will
HDTV appear as antiquated in 40 years as
these old quads?

"141"141
By Jerry Whitaker

reached agreement on the standard ex-
cept for two points: the specification of
441 scanning lines per frame and am-
plitude modulation for the synchroni-
zation signals. At a meeting on March
8, 1941, the NTSC agreed to specify
525 scanning lines per frame and re-
wrote the portion of the standard con-
cerning synchronization to permit fre-
quency modulation.

The report was delivered to the FCC
on March 20, 1941, recommending
adoption of the NTSC monochrome
standard. The FCC adopted the stan-
dard on April 30, 1941, and ruled that
commercial TV broadcasting based on
the format would be permitted on July
1, 1941. Key elements of the standard
included: the use of a 6MHz RF chan-
nel with the picture carrier 1.25MHz
above the bottom of the channel and the
sound carrier 4.5MHz above the pic-
ture carrier; vestigial sideband modu-
lation of the picture carrier with nega-
tive modulation and preservation of
the DC component; frequency modu-
lation of the sound carrier; 525 scan-
ning lines per frame with 2:1 interlace
at 30 frames (60 fields) per second; and

4:3 aspect ratio.
Although the FCC authorized the

first two commercial TV stations to be
constructed in July 1941, the growth
of television was ended by the licens-
ing freeze that accompanied World War
II.

Color standard
During its development, it was as-

sumed that color would be demanded
by the public. Field sequential systems
were demonstrated in 1929. CBS
showed a field sequential (color filter
wheel) system in the early 1940s. The
CBS system was adopted as the color
TV standard in October 1950.

The engineering community felt be-
trayed. Monochrome television was
about nine years old, but with a base of
10 to 15 million receivers. Broadcast-
ers and the public were faced with
having their new and expensive equip-
ment becoming obsolete. The wisdom
was that color must be an adjunct to the
525/30 monochrome system so that ex-
isting terminal equipment and receivers
could accept color transmissions.
The proponents of compatible, all -
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random access to Fibre Channel RAID storage.

SERVE UP FASTER, BETTER LOOKINI NEWS.

For a completely tapeless newsroom, integrate the VR300
with ASC's NEWSFlasr a powerful full -featured

USA & Canada call (888) 843-7004 A LEITCH COMPANY
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news editing solution. Record satellite feeds, edit news stories,
and play directly to air - all at the same time with the same
media. No tapes. No local buffers. No file transfers.

. THE WORLD'S MOST ADVANCED 11111E0 SERVER
IS NOW PART Of TIE LEITCH FAMILY.

Recently, ASC's innovative server technologies became part of
the Leitch family of digital broadcast solutions. Now the leader
in video servers is backed up by Leitdi's global support
network and world -class customer service.

ASC and Leitch. The best just got better. Visit us on the web at
www.leitch.com/asc.

See us at NAB, Booth #S4718

International call (4161445-9640



"Tom, we bought
another radio
station last
night."

Wondering
how to han
growth? More
groups have
placed their trust
in Intraplex than
any other digital
transmission
solution. Consoli
program audio,
and phones over
one high quality
digital line. With
STL and TSL at
any distance over an
terrain. Even better, you'll be ready t
handle the next station. And the next.
Call us at 978-692-9000 or visit o
web site at vvvvw.intraplex.com.

4 The STL PLUS
T1 rtultiplexer

transmits pr9gram
audio for S7L's,
TSL's and in!ercity
links, data fel- remote
control, automation,
and .L4N's and voice
far off-pramise exten-
sions and iniiecom.

Intrap_ex, Inc
3 Lybefty Way
Westfcrd, MAOISM
978.692.9000
978.692.2200 fax
http://www.intraplex.com

TV's tested
history
electronic color systems, were making
advances. RCA had demonstrated a
tri-color delta -delta kinescope. Hazel-
tine demonstrated the constant lumi-
nance principle, as well as the "shunted
monochrome" idea. GE introduced the
frequency interlaced color system.
Philco showed a color signal composed
of wideband luminance and two color -
difference signals encoded by a quadra-
ture-modulated subcarrier.

The RMA's technical committee
(NTSC) was reactivated in January
1950. By November, a system employ-
ing the basic concepts of today's NTSC
color system was demonstrated.

Field tests showed such defects as
sound interference caused by the choice
of color subcarrier. This was corrected
by the selection of a different frequen-
cy, but at the expense of lowering the
frame rate to 29.97Hz. Finally, RCA
demonstrated the efficacy of unequal I
and Q color -difference bandwidths. The
proposal was forwarded to the FCC on
July 22, 1953.

Demonstrations of the system were
performed on Oct. 15, 1953, and on
Dec. 17 of the same year the FCC
approved the color standard. Color
service began on Jan. 23, 1954.

It is interesting to note that the phase
alternation line (PAL) principle was
tried, but hardware to implement the
scheme wouldn't be available until 10
years later.

It is worthwhile to consider the lon-
gevity of the NTSC color standard.
From 1953 to the present, the standard
has endured. The lesson to be learned
from the work on NTSC Version 2.0 is
that, unlike the black -and -white stan-
dard, the FCC acted according to its
schedule, rather than waiting for the
industry to pull its resources and solve
the problems of color television. From
1950 to 1953, an all -electronic color
system had become practical. If the
FCC had waited for technology to catch
up with the desire for change, the pub-
lic would have been spared a lot of
confusion over television.

Jerry Whitaker is a consulting editor and author
of numerous reference books on broadcasting
and technology.

Circle (77) on Free Infp Card
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Only one cable system can set up
the whole course in 1 day.

Telecast- Fiber Systems, Inc.

102 Grove Street, Worcester, MA 01605
508-754-4858 / FAX 508-752-1520

MOHAWK/CDTa
A DIVISION OF

CABLE DESIGN TECHNOLOGIES

9 Mohawk Drive, Leominster, MA 01453
1-800-422-9661 / FAX 978-537-4358
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And it's Fiber Optic
No endless days of backbreaking labor...no tons
of triax...no wanton destruction of the fairways...
no limit on where you can go...no sweat.
Impossible? Not vvith the CobraTM fiber optic triax
extender by Telecast, and cables from Mohawk.
Our fiber solution gives you ten times the reach,
up to 20 kilometers if you want, with only 1% the
weight of ordinary copper cables.

So you can park your truck where you want - or
where you must - without sacrifice. And set up
all the equipment for the broadcast in a single
day. Faxing is even easier, since fiber cables
don't have grounding problems, static, crosstalk,
or any other noise problem. Just clean, clear
video and audio.

The cable? Only 7 mm in diameter, but more
durable than triax. Connect other Telecast
interfaces, and this Mohawk "tactical" fiber
cable will simultaneously support more than
10 cameras with all 2 -way signals and controls,
64 microphones, 16 channels of wet or dry
intercom, 12 channels of duplex data, and
8 return video monitor feeds. Not to mention
telephone circuits.

When you televise your events, you need world
class experience. Our systems have been there
- done that. From Summer & Winter Olympics to
Summer & Winter X -Games, from World Cup ski-
ing to World Cup soccer, from Formula One races
to NASCAR, from Super Bowls to Ryder Cup golf,
from Woodstock to Garth Brooks, from the White
House to the Texas State House - when there
are important events or fast breaking news in
faraway places, our fiber systems are there.

We understand your business, your interfaces,
and what you need. That's why we fully support
your cameras, whether they are from Ikegaml®,
Philips®, Sony®, or others. Your intercoms, your
router, your truck and your prompter. And we are
here to help you with your conversion to DIGITAL,
with plug-in video and audio interfaces - side by
side with your analog lines. Same cable, same
companies, just change modules.

Imagine. Everything you need to connect...in a
7 millimeter cable. As far as you want to go...
without limit, without sacrifice. In one day.

Visit our booths at NAB
Telecast No. 11484

Mohawk/CDT No. 13272



ADJACENT -CHANNEL TECHNOLOGY
Acrodyne Adjacent -Channel Technology (ACT): ACT
allows you tc pass adjacent digital and analog signals
through a single high -power amplifier; Diacrode and
advanced tetrodes can be tuned to 12MHz, the band-
width required for two channels Acrodyne's booth will
feature an ongoing over -the -air demonstration of an ACT
transmission broadcast in analog and digital from KBLR-
TV in Las Vegas; 215-542-7000; fax 215-540-5837;
acrodyne@pond.com; www.acrodyne.com
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DTV
MARKETPLACE
NIAB is the world's marketplace for new technology. And, this year's
exhibition is even more special as station engineers go shopping for digital
solutions.

To help readers find these new DTV products, Broadcast Engineering
magazine went searching for this new technology way back in January.
Vendors were asked to supply information about what new DTV products
they'd be showing at NAB. The following items were released to Broadcast
Engineering in advance of the show so readers could plan to visit these
booths early.

So, here are some of the hottest new DTV solutions you'll find on the
show floor. Products are arranged in alphabetical order by company. Avoid
the crowds, see these products first. For other new technology and
products, see "Sneak Peeks," which begins on p. 200.

HDTV FILTERS
Allen Avionics HDTV filters: designed to
be used in the digitalization of high -
definition TV signals , these miniature filters
are available in 40 -pin dual -in -line packages
for PC mounting; the filters are ideal for
suppressing aliasing components in digital
HDTV systems; 516-248-8080; fax 516-747-
5724
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100 VIDEO JACKS
ADC Telecommunications Super

Video Jack Family: the performance
of these video jacks is matched for data rates

up to and including HDTV in the full uncom-
pressed 1.485Gb/s rate; the standard -size SVJ-2

can handle bandwidths up to 2.4GHz; the midsize
MVJ-3 can go to 3GHz and beyond; 612-933-8080; fax 612-
946-3292; www.adc.com
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TRANSMISSION LINE FOR DTV AND
NTSC APPLICATIONS
Andrew 8 -3/16 -inch 75f/ rigid coaxial transmission
line for DTV and NTSC applications: two patented
versions, HRLine and MACXLine, are available each
compensating for differential thermal expansion of the
center conductor to reduce the risk of line burnout and
loss of revenue; both provide double the longevity of
conventional rigid line; HRLine eliminates bullet -type
inner conductor assemblies completely; 708-349-3300; fax
708-349-5516; www.andrew.com
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DIGITAL FIBER-OPTIC
SYSTEM
Artel MegaLink 1360: the latest addition
to the MegaLink family, the MegaLink
1360 transports serial digital component
video at the D-1 tape format speed of
270Mb/s, 360Mb/s full -bandwidth
standard -definition television (SDTV) or
Mezzanine level HDTV; it is available in
three basic configurations - transmitter,
receiver or transceiver; applications
include studio -to -transmitter links,
transmitter -to -studio links, interfacility
interconnections, and metropolitan
switched digital video networks; 508-303-
8200; 508-303-8197; www.artel.com
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ASPECT RATIO CONVERTER
Axon Digital Design ARC2000: the product line of two-way aspect
ratio converters is designed for conversion from 4:3 to 16:9 and back,
including pan scan, letterbox and pillarbox; high -quality vertical
filtering is reached by using a temporal (3 fields ) 12 lines FIR filter;
inputs and outputs are SDI, 10 -bit serial digital video (270Mb); 888-
919-9379 or 212-265-6865; fax 212-265-6402; www.axon.nl;
ncocny@rnindspring.com
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MPEG-2 VIDEO CODEC
SYSTEM
Barco Communications Systems RE 4220: a
highly integrated and compact MPEG-2 video
codec system, that has the capability to encode
and deliver a DTV-compliant datastream to a
DTV transmitter or satellite uplink, which can be
used for SDTV video distribution; the RE 4220
offers a migration path from SDTV to HDTV;
216-871-7617; fax 216-871-4303
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A -TO -D CONVERTER SYSTEM
Benchmark Media Systems ADA2008: a bidirectional
four -channel, 20 -bit converter system that is ideal for VTRs
and routing switchers; it has four channels of analog -to -
digital conversion, four channels of digital -to -analog
conversion, an internal power supply and a 1RU chassis;
800-262-4675 or 315-437-6300; www.benchmarkmedia.com

CiIrcle (259) on Free Info Card

MPEG ENCOD-
ING PRODUCTS
C -Cube DVxpert single -
chip MPEG-2 encoder
family: the DVxpert 5110
is a single -chip MPEG-2
Main Level @ Main Profile
broadcast encoder; it
provides special features
designed to optimize
multichannel broadcast
applications, while

maintaining the highest image quality for the viewer; the
DVxpert 6210 is a professional encoder that can compress
images into MPEG-2 Main -Level @ 4:2:2 or MPEG-2 Main
Level @ Main Profile; it handles 4:2:2 video streams from 6 to
60Mb/s; 408-490-6300; fax 408-944-6314; www.c-cube.com
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CABLES FOR HDTV BROADCAST
APPLICATIONS
Belden 7731A digital video coax: intended for
eternal studio use, this RG-11/U-type coaxial cable
meets the SMFTE 292M standard for bit -serial digital
interface for HDTV systems; this high-performance
cable is designed to support cable runs up to 500 feet,
making it ideal for the long -haul infrastructure,
between room and interfacility, in broadcasting studios
and post -production facilities; 800-BELDEN-4 or 847-
818-1880; fax 847-818-1886
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DIGITAL VIDEO
JACKS
Canare DVJ series:
this series of digital
video jacks is
designed to handle
the patching
requirements of
DTV/HDTV facili-
ties; they offer 1.4GHz
bandwidth performance
with extremely low VSWR;
incorporating unique sealed microswitch contacts to
lock out dirt, dust and humidity, the jacks are avail-
able in normal -through and straight -through models;
the DVJs are true 7511; 818-365-2446; fax 818-365-
0479; vmrw.canare.com

Circle (261) on Free Info Card
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The little grey box that cP

Combining character generation, paint, still
Collage offers a wider range of graphics tools than a

store and animation,
v other on -air graphics device,

Still Store
"4:4:4:4 image quality, fast image capture

and recall, TCP/IP based networking, and a

diverse range of transition effects."

Character Generator
"A user friendly C.G. that renders postscript
and true type fonts with multiple surface,

edge and shadow styles. Collage features

numerous real-time text animations and
works with newsroom computer systems."

/ / I I I I I I I I I I If
114 I I I I I I I

I

I I" I I. I" I I I4" I" I" !III

r`e%T lire

Paint System
"Full featured painting tools including variable

size and contoured brushes, custom bushes,

texture and opacity mapping, and VTR control

for frame capture or rotoscoping."

2D Animation
"Flexible keyframe animation of object

attrioutes makes Collage 2D a powerful

tool for creating complex layered

graphic treatments.'

Editing
"Affordable timeline based non-linear editing

with uncompressed video clips, features 4
ayers of DVE, 8 layers of 24 bit audio and all

the graphics tools that made Collage famous."

3D Animation
"Quickly create three dimensional graphics
with true 3D bevels, extrudes, multiple light

types, texture and bump mapping."

With over 550 systems n use worldwide the Collage family offers proven performance at surprisingly

affordable prices There is a Collage solution to almost every broadcast or post -production problem.

To see Collage for yourself contact Majortech at 1-800-461-7814 or visit us at Sands Exhibitior Hall, booth 02362 at NAB'98

MANUFACTURED BY

PIXEL
POWER

CAMBRIDGE, ENGLAND
144) 1223 721 000

vinvw.pixelpower.co.uk
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DVS -7350 System DVS -7250 System

®1 998 Sony Electronics Inc. All rights reserved. Reproduction in whole or in part without written permission is prohibited. Sony. SurrorrNET. SOFTWARE.... the Sony logo, and the DW-Ready logo are trademarks of Sony.



Sometimes the only thing that can turn a crisis into a creative opportunity is the company you keep.

At Sony, your performance is our priority. Whether you're on -air or on-line, Sony has the features

you want and the critical support you need to beat the clock. The Sony DVS -7000 series ofILIAD

digital video switchers can help you handle anything from a large studio prod Jction to a small mobile

application. Choose from four models with 18 panel styles or custom configure your switcher with drop -in

panels. We'll do whatever it takes to get you through the night. Extensive training, on -going

SuPPoRTNET services, SOFTWARE PLUS' upgrades, and on -call technical support 24 hours -a -day, every

day, just for starters. To arrange a demonstration, contact your Sony Account Manager, call

1 -800 -635 -SONY, ext. DVS, or visit our webs to at www.sony.com/professional.

DVS-7200 System

SONY

I I= - i 'IF
1 -

DVS -7300 System

Features and specifications ore subject to change without notice.
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small size allows improved
longer runs, CommScope has the 5765 low -loss
459-5000; www.commscope.com
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HDTV LENSES
Canon HDTV lenses: a full line of ENG
and studio -style HDTV lenses including the
HJ15X8B IRS/IAS standard zoom lens, the
HJ18X7.8B IRS/IAS long zoom lens, the HJ
9X5.58 IRS/IAS wide-angle zoom lens, the
UJ20X7B HDTV studio lens and the

UJ65X9.58 HDTV field zoom lens; all of the
lenses incorporate Canon's Internal Focus (IF)
technology for superior optics; 800-321-4388; fax 201-816-
9702; bctv@cusa.canon.com; www.usa.canon.com
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HDTV ANALYSIS
Central Tower HDTV analysis:
Central Tower is offering HDTV
analysis and tower inspections on
your existing structures to determine
HDTV readiness, in addition to full -
service site planning, manufacturing
and installation; 800-664-8222 or 812-
853-0595; fax 812-853-6652;
www.centraltower.com
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wiring management in

HDTV
TRANSMIS-
SION OVER
COAX
CommScope 7538:
with a 0.159 -inch
diameter, this
miniature, low -loss
digital coax cable
provides outstanding
performance in
digital applications
including HDTV; the

high -density areas; for
serial digital cable; 704 -

DIGITAL SATELLITE NEWSGATHERING
FLYAWAY PACKAGE
Continental Microwave/RF Technology DSNG technol-
ogy: field -proven digital satellite newsgathering technology
with Flyaway packages; available with 1m, 1.5m and 2.2m
antennas; single thread or redundant; at C, X, Ku and K band
(or any combination), and feature a wide range of digital
video and compressed analog video options; 203-866-4283;
fax 203-853-3513
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TELECINE SYSTEM
Cintel C -Reality: C -Reality offers
uncompromised 14 -bit digital scanning
resolution in each of three color chan-
nels -a full 1,920 pixels per line and a
full 1,080 lines of color resolution; full
bandwidth scanning enables transfers at
HD, 525, 625 and 2K RGB; 805-294-2310;
fax 805-294-1019
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TERMINAL

Rugged Depen .ble
Count an Ross for all y our

terminal gear needs.

The RossGear family includes Converters,
Audio and Video Distribution Products,
Video Keyers, Telecine Switchers, and a

Mini 1Ia1irter Control Switcher.

The Ross name, known for quality video
production swichers, is rapidly becoming

the name ii terminal equipment.

Ross has relea3ed over 100 terminal gei r
products Ln the last three years.

P.. ;-'"'"""...1.111111111.1.1111111111,

11. 1.

GVG* and Leitch' Compatible Frames
'G VG Is a tradernerk of Tektronit Inc
**Leitch Is a trademark of Leitch technolow Corporation

EQUIPMENT

A -D Converters
D -A Converters

-7 Distribution
.16 Gear

Analog Video
Analog Audio
Digital Video

Video
Keying
Gear

Analog Keyers
Digital Keyers

Telecine Gear
Telecine
Switchers

Master Control
Gear

Mini Master Control
Switchers

And a Complete.Line of Ross Video Production Switchers
Digital Switchers 11-1-1-!!"-tlt Analog Switchers =011111ROSS

/?erp-IL RVS 210A 10/LE, to Inputs

2 MLE RVS 216A 1 MLE, 16 Inputs

V.V. fl?
_ .4"`.-FIVS 316 MLE, PGM/PST,

J MLL

440 `0"
4.

16 Inputs Switchers, Keyers,
'41111m1C-- RVS 416 2 MLE, 16 Inputs & Terminal Gear. kw, RVS 424 2 MLE, 24 Inputs

RVS 630 2 MLE, PGM/PST
30 Inputs 'lAB Booth 9635

Tel: (613)652-4E86 Fax: (613)652-4425 Web: www.rossvideo.com eMail: solt.tions@rossvideo.com
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DIGITAL VIDEO ROUTING
SWOTCHERS
Datatek D-2800 high density senes: a high -
density series of digital video routing switchers for
medium -to -large systems, and for all standards to
360N1b/s; the series features a 128x128 digital video
matrix in 11 rack units, 192)(1,92 in 22 rack units and
256x256 in 44 rack units; this high -density series uses
the same control system as the D-2800 series of
digital and analog video and audio routers; 800-882-
9100 or 908-654-8100; fax 908-232-6381
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TRANSPORT STREAM
GENERATOR
Digital Transport Systems MPEG-2/DVB
transport stream generator system: new
configurations provide greater flexibility, PCI bus -
based architecture and WindowsNT functional-
ity; this system allows equipment designers and
manufacturers to perform real-time capture
and playback of MPEG-2/DVB transpo-t streams
for use as a test source for multiplexers,
demodulators or encoders; 619-675-1410; fax
619-675-1412; sales@dtsys.com
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EXPANDED DTV
FEATURES FOR
PRONTOVISION
Digital Video Systems ProntoVision:
new enhancements (some are special -
order options) provide for concurrent
storage of virtually all interlaced and
progressive HDTV and SDTV formats in
a single system; if has the ability to
switch from HDTV to a multichannel
SDTV server, record/play of the
Panasonic HD360 compressed stream
format and a frame doubler playout
option that allows any material record-
ed In progressive 30 format to be
played out in progressive 60 or inter-
laced 60 formats; 818-846-9444; fax
818-846-7444;
info@digitalvideosystems.com;
www.digitalvideosystems..com
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PROGRAM ENCODER
DiviCom MediaView MV40: this encoder is
based on C -Cubes' MPEG-2DVx platform and
delivers increased channe, count and improved
video quality; the MV40's design harnesses the
power of two complete compression/decom-
pression silicon engines to analyze and encode
program data, then perform a more refined yet
similar operation again using data from the first
operation; it can also maintain picture quality at extremely low bit rates, offering TV service providers
more flexibility in allocating program bandwidth; switchable 4:2:0 and 4:2:2 formats, and DVB and
ATSC compliance; 408-944-6700; fax 408-944-6705, www.divi.com
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HIGH -DEFINITION
ADVANCED
SCRATCH
CONCEALER II
Digital Vision IHDASC-II: an
enhanced product based upon
Digital Vision's five years of
experience with the original
ASC; the HDASC-II now
provides area isolation to help
reduce or completely eliminate
random film scratches and film
dirt without generating
undesirable artifacts using a
real-time electronic process;
310-914-5200
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The Most Evolved Recording
Technology in the Solar System

DOCK ON TO OUR PLATFORM AND LOCK INTO THE FUTURE

Pluto Technologies International, Inc.
2311 55TH STREET, BOULDER COLORADO. 80301 U.S.A.

30 . 0 PHONE 303.541.9343/9043 FAX HTTP i/WWW.PLUTOTECH.00 -

&nue at NAB, Booth 1529311
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Pluto's SPACE Platform' was
developed to ieamlessIT advance

today's productions into tomorrow.

The SPACE Platform i; the

only solution providing a n:que

combination o: critical assets. Pluto

has c 'voted a "-ock-solid" founiAion

on mich you can 'hind for the

futurt . The SPACE Platform
offers unmatched RAID 3 protection

for data reliability and modern

and internet based support

Powerful audio and

time code capabil-

ities, networking

expancability, anc

:per -friendly opera-

tions go well beyond \Ins or DDRs.

We :ring MK capability to you-

facility's growing neeis. than an.,

other company. The nost sccure

platform for the futive is...

SPACE
THE ONLY CHOICE

VicieoSPACE
Digital Video Recorder

Full bandwidth. Uncompressed 8/1E

Bit, 18 - 244 Minutes

HyperSPACE-4
High Definition Digital
Video Recorder

Con'orms to a varlet) of

Hi Del 16:9 environ-nnts.

Compatible wr 292M and 267M -18

AirSPACE TM
Multi -Chanel
Broadcast Server

10 Channel, I) Video 110,

8 Channel InJepend?lt Editable

Aud o, DV Conpatibl2



ENCODERS
Dolby Laboratories Dolby Digital encoders: the DP561 B multi-
channel encoder and the DP567 two -channel encoder both feature
Dolby Digital (AC -3), the standard audio format for ATSC digital for
television; Dolby's range of Dolby Surround units will enable digital
broadcasting to get under way with two -channel Dolby Digital audio
matrix -encoded for surround -sound playback on home systems
equipped with Dolby Pro Logic decoding; 415-558-0200; fax 415-863-
1373; info@dolby.com; www.dolby.com
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SWITCHER
ECHOlab 5900: a large digital video switcher with an integrated
server running Microsoft Windows NT; the new 4:2:2 component
digital switcher has a full -function layout with two M/Es in
addition to a program/preset bank, six keyers and up to 33 inputs
and 18 outputs; the ECHOlab 5900 runs ITU-R 601 component
digital, in 10 -bit quality and is HDTV ready; the modular back
panel provides total flexibility between digital I/O and 10 -bit
quality I/O; all inputs can be configured in any combination of
formats; 781-273-1512; fax 781-273-3275; www.echolab.com
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HIGH-PERFORMANCE VIDEO MODULATOR AND DEMODULATOR
EFData Corporation (a division of California
Microwave) SDM-2020: a high-performance video
modulator and demodulator designed specifically
for high-speed satellite transmission; ideal applica-
tions include DVB, DSNG, primary and backhaul
transmission for contribution, distribution and
HDTV; it operates in one -bit steps from 1Mb/s
to 100Mb/s; 602-968-0447; fax 602-921-9012;
www.efdata.com/index html
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STRUCTURAL
ENGINEERING AND
TOWER REINFORC-
ING SERVICES
ERI/Electronics Research
Inc.: structural and tower
reinforcing services to help
meet the demands that are
placed on existing tower
structures with the arrival of
DTV; the team consists of
structural, civil, mechanical and
electrical engineers; 812-925-
6000; 812-925-4030;
www.ERlinc.com
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AUDIO MIXING
SYSTEM WITH DTV
CAPABILITY
Euphonix CS3000: this audio
mixing system with DTV capability
has 5.1 Discrete Surround Sound
capabilities, now specifically
available for broadcasters; this
feature has been well -tested and
proven, and is popular in Eu-
phonix's installed film and post
markets customer base; 415-855-
0400; fax 415-855-0410;
www.euphonix.com
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HIGH -DEFINITION REAL-
TIME GRAPHICS SYSTEM
FOR ON -AIR USE
Evolving Video Technologies An-
teroHD: a high -definition on -air graph-
ics system that combines all the features
of the Antero Ascent character genera-
tor system with the HDTV formats that
broadcasters require; all graphics created
on AnterO2 and Antero Ascent are
upward compatible with the AnteroHD
system, providing a single system and
operation interface for the design of
graphics for SDTV and HDTV; 303-465-
1556; fax 303-465-2012

Circle (277) on Free Info Card
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SMALL
PACKAGE

PICTURE
This is the digital solution chosen

by broadcasters around the world
including CNN, NBC, and TV
Globo. After evaluating digital
video quality and built in features,
major broadcasters are choosing
Wegener.

Making the upgrade from analog
to digital is easy with Wegener.
Its all in one package:

Broadcast Quality
MPEG-2 Video Encoder

',Broadcast Quality
MPEG Audio Encoder

Integral QPSK Modulator

You can dial in video rates from
2MB to 15MB instantly via front
panel control. Higher data rates for
maximum picture quality. Lower
data rates to utilize less transponder
capacity.

READY FOR
4:2:2 UPGRADE!

Your needs may change throughout the day.
The DVT2001 will change with you. Jus: enter in the
configuration you need - all the flexibility is at your fin-
gertips via the front panel control. Preset configurations
make channel changing on the DVT2001 a snap.

And you won't need much space. This package is just
3 rack units high.

The DVT2001 includes RS -422 transport stream data
output interfaces for network or multiplexed MCPC
applications. The transmitter accepts either NTSC
or PAL analog video, and serial Dl. The DVT2001
is DVB compliant and may be interoperated with
other manufacturers compliant products. It can also run
in scrambled mode to prevent unauthorized reception.

What about MPEG 4:2:2 ? Designed for expansion,
the DVT2001 can be upgraded to 4:2:2.

This technology was developed by the teamed efforts
of COMSAT Labs & Wegener Communications.
And it is available now. For more information call
770-814-4000, or email info@wegener.com

CompelControl
The Advanced Network Control System

EV3
agitai Video
Broadcasting

UUWEGENER'
CCOMMUNICATIONS

11350 Technology Circle, Duluth GA 30097

Phone (770) 814-4000 Fax (770) 623-0698

Email info@wezenercom

World Wide Web www.wegener.com
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ASPECT RATIO
CONVERTER WITH
AUDIO PROCESSING
Eyeheight SQ-1000: this new
aspect ratio converter for digital
television has been designed with
inherent flexibility to convert to
and from any of six different
aspect ratios - 16:9, 15:9 and 14:9
letterbox formats, 4:3 full frame
format as well as 2.35 and 1.85
anamorphic formats; the SQ-1000
features a "flexible zoom" mode
that can compress and expand
horizontally and vertically; +44
1784 423838; fax +44 81 641 0985;
eyeheight@easynet.co.uk;
www.eyeheight.com
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DIGITAL TAPE DEGAUSSER
WITH EMF SHIELDING
Garner Industries Eliminator 4000FS: this
Eliminator 4000 digital tape degausser is available
with electromagnetic (EMF) shielding that reduces
radiated EMFs by more than 50%; it is simple to
operate and allows bulk degausser users to
greatly reduce their exposure to EMFs without
compromising tape erasing quality or productivity;
degaussing is wed -suited for digital formats such
as DVCPRO, DVCAM and DIGITAL S; 402-434-9100; fax
402-434-9133; www.garnerindustnes.com

Circle (280) on Free Info Card

HDTV
LENSES
Fujinon HDTV
lenses: this series
includes several
portable lenses
such as the
HA10X5.2BEVM,the
HA14X8EVM and
the HA20X7.5BEVM;
other lenses in the
series include the

HA24X7BESM studio lens and the HA66X9.5ESM
field lens; all the lenses in this series of high -
definition lenses have features to satisfy the
excellent picture quality of HDTV; 800-553-6611;
201-633-5600; fax 201-533-5216

Circle (279) on Free Info Card

MONITOR SCOPE
Hamlet Monitor Scope 601: this device provides
analysis of NSTC and PAL serial digital 601, AES/EBU and
all analog signals, with data displays, waveforms, vectors,
colored bar graphs and peak -level indicators on its own
built-in, high -quality color LCD; the digitized in -picture
video outputs can also be transmitted and seen on any
other monitor; this product will be exhibited at the
James Grunder and Associates booth; +44 (0) 1494 793
763; fax +44 (0) 1494 791 283; steve@hamlet.co.uk

Circle (282) on Free Info Card

ATSC DIGITAL TV ENCODING
SYSTEM
Harris Flexicoder: an MPEG-2 ATSC multichannel/
multiformat encoding system that gives broadcasters an
economical migration path bb DTV; based on a modular
and card-upgradeable platform, Flexicoder lets broad-
casters invest in a single -channel standard -definition or
high -definition system and then upgrade to a redundant
multichannel system; it can be configured for board -level
and system -level redundancy; the system supports all
ATSC scan formats, and output conforms to the new
SMPTE 310M interface standard; 513-459-3400; fax 513-
459-3890; hbd@harris.com. www.broadcast.harris.com
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ATSC 8-VSB DIGITAL
TV EXCITER
Harris CD 1A: a second -generation 8-VSB
exciter for DTV (ATSC) broadcasting; the
CD 1A combines the field -proven design of
the industry standard CD1 with a welcome
array of useful product enhancements such
as a standard SMPTE 310M interface and a
new mechanical package for better
accessibility; it also features options such as
extended software -based monitoring/
diagnostics and adaptive transmitter
equalization; 513-459-3400; fax 513-459-
3890; hbd@harris.com.
www.broadcast.harris.com

Circle (284) on Free Info Card
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Introducing
the largest
scaleable routing
switcher...with the
smallest footprint.

Mt1111

fel ,viionn fundamentals
R." 4c'."

ecnrrommar.

12
VESA
Switching
Systems

 A Digital/Analog Routing
Switcher scaleable from 8 x 16
to 144 x 144. Low cost expansion
to 288 x 288, or beyond.
 Compact 12RJ v deo chassis
handles both 6CMHz analog and
SMPTE 259M digital cards in the
same frame. The audio chassis
provides two analog, or :WO
AES/EBU digital levels it 8RU.
Both frames i is ude redundant
power supplies.
 Two outputs/bus with equalization.
 WIN3500 System Coitroller with
Tieline Manacerient supports a
wide selection of control panels.
Single or dual controllers can be
installed inside the iideo chassis.

Grab hold of a Tiger...
a smart investment for
the DTV transition.

You can do it)
Call...1-800-328-1008
Circle (70) on Free Info Card

Corporate Sales  Melville, NY 11747

www.pesa.com0_, NAB Booth 12970
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DIGITAL SOLID-STATE UHF
TRANSMITTER
Harris DiamondCD: developed exclusively for digital television,
this digital solid-state UHF transmitter includes many features to
maximize coverage, performance and reliability; the highly
distributed, redundant architecture includes "smart" PA modules
with built-in protection, control and diagnostics; one switching
power supply is provided for every two PA modules; 513-459-
3400; fax 513-459-3890; hbd@harris.com.
www.broadcast.harris.com
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MULTISTANDARD STUDIO/
FIELD CAMERA
Hitachi SK -3000 & SK -3000P (portable
version): a multistandard studio camera that
provides simultaneous HDTV and NTSC
outputs; features include a seven-inch
viewfinder and automatic 16:9/4:3 signal
conversion; the 1.5Gb/s digital output from
the camera head is brought to the camera
control unit via an optical fiber cable; in
addition to the standard analog and digital
HDTV outputs, the signal is digitally converted
to an NTSC rate (16:9 or 4:3) for the serial
digital component and analog outputs; this
camera uses 2,000,000 -pixel CCDs and oper-
ates in a 16:9 HDTV format at all times; 516-
921-7200; fax 516-496-3718
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HDTV FULL DIGITAL CAMERA
Ikegami HDK-790: a top -of -the -line full digital HDTV studio
camera for broadcast use, featuring three 2/3 -inch CCD image
sensors each with 2,000,000 pixels; with a downconverter
built into its CCU, the HDK-790 supports not only traditional
NTSC broadcasting, but also HDTV; it also incorporates newly
developed digital processing ICs to implement all -digital
image processing and the camera achieves full -digital HDTV
implementation, boasting a wide variety of digital specific
features and functions; 201-368-9171; fax 201-569-1626

Circle (288) on Free Info Card

8VSB MODULATOR/EXCITER
Helm DTV (8VSB) modulator/exciter: this
product features excellent performance fully compli-
ant to 8VSB ATSC DTV standard and upconverter to
VHF B.III or UHF B.IV.V; it has a modular plug-in
design with compact dimensions; +39 763 316231;
+39 763- 316239
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DIGITAL UHF EXCITER
MODULATOR
ITS DT20: this UHF exciter modulator is a
state-of-the-art DTV product that uses an
ATSC-compliant 8VSB modulator; when
coupled with ITS' Class A solid-state amplifi-
ers, the DT20 is a high -quality, cost-effective
method to transform an existing klystron
transmitter into a split analog/DTV transmit-
ter; various configurations are available to
suit many existing UHF transmitters; 412-

941-1500; fax 412-941-4603
Circle (291) on Free Info Card
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LOOK
OUT
FOR THE
B - IGHT

POWER
Prcjec
soluti

bright

digital

And now
Disp'ay
to match
appltcat
legendar
5dv, offe
light out
It's larg
captivate

Displays by Digital
ion...the ultimate
n for super-high-
ess large screen
imaging.

there are two POWER
with the performance
your most challengring
ons. Joining the
POWER 4dv is the new
ing an incredible
ut of 5000 ANSI lumens
screen brilliance will
ny audience.

Through an exclusive and advanced
implementat'on of Texas Instruments'

unique Digi al Light Processing
(DLP) technology, these highly
evolved projectors deliver
unparalleled luminance power along
witn superb olor reproduction and
gray scale u iformity.

The result, n

images that a
this world.

n pixelated, film -like

e simply out of

Their myriad o applications includes;
theme parks, co porate environments,
,eligious venue conference centers,

rock concerts, imulation and command
centers.

The fact is, wher ver they are used,

Digital Projectio POWER Displays provide
you with the tang'ble and unique benefits

of beautiful rr.ctu e quality, maintenance

free operation and commanding light output.

These are projecto s beyond all comparison.

If you'd like to k ow how your application
can benefit from t e POWER only Digital
Projection deliver , contact:
Digital Projection, Inc
55 Chastain Road. S ite 115,
Kennesaw, GA 30144, SA
Tel: (770) 420 1350, Fax: (770) 420 1360
e-mail: powerinfoediitalprojection.com
web site: http://www digitalprojection.com

And remember, the lig t is out there.

QIGITAL
PROJECTION

DLP
POWER

AWSIVENWHENNOWU
Lpisplays
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UHF SOLID-
STATE DTV
TRANSMITTERS
ITS 8800 Series: these
transmitters achieve
superior digital transmis-
sion at average power
levels up to 5kW; they can
be easily upgraded with the
addition of an IOT final
amplifier and use identical
class AB power amplifiers
to provide redundancy; 412-
941-1500; fax 412-941-4603

Circle (292) on Free Info Card

WIDESCREEN DIGITAL CAMERA
JVC KY-D29W: this digital camera is switchable from its
native 16:9 aspect ratio to traditional 4:3, offering the
ultimate flexibility in image capture to broadcasters and
high -end producers; the KY-D29W achieves widescreen
capacity via three 460,000 -pixel 16:9 CCDs and boasts a
microlens over each pixel for maximum sensitivity and
negligible vertical smear; the camera can dock to any
format, uses 14 -bit digital signal processing and three-
dimensional digital noise reduction (3D DNR); it fea-
tures an S/N ratio of 65dB, 850 lines of horizontal
resolution; 800-JVC-5825 or 201-794-3900; fax 201-523-
2077; www.jvcpro.com
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A WINSTED LRx FILE SERVER STATIO will organize all the
monitors. CPUs and keyboards in your fileserver station to maximize the
efficiency promised by this growing technology. Modular components
and sturdy L -frame design let you design a station that reflects your cur-
rent needs while allowing for future expansion.

 Stationary or pullout server shelves  Retractable cable
lacing system  Adjustable monitor shelves  Flat or tiered
keyboard shelves  Full array of accessories  Strong
L -frame construction  Heavy-duty casters for mobility

Call or write for
FREE Catalog

Fax. 612-944-1546 Web see on,w, ...misted corn

 enad -acks4wnstea car'

Preferred by Professionals Worldwide®

10901 Hampshire Ave So Minneapolis, MN USA 55438

HIGH -POWER
TRAVELING WAVE
UHF SLOT ANTENNA
Jampro JTW traveling wave
antenna: tnis antenna is available in
various patterns and polarizations for
effective broadcast coverage to
achieve maximum market penetra-
tion; highly null -filled vertical patterns,
high -power handling, high gains and
single feed point assure optimum
pattern performance and low VSWR;
now available for DTV applications;
916-383-1177; fax 916-383-1182
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DIGITAL -S TAPE
JVC DS -124k this robust 1/2 -inch metal
particle cassette offers two hours of 4:2:2
component Digital -S recording time and
works in all JVC Digital -S camcorders,
dockable field recorders and studio VTRs;
running 124 minutes in length, other tapes in
the Digital -S line include the DS -104, the DS-

64, the DS -34 and the DS -10; 800-JVC-5825 or
201-794-3900; fax 201-523-2077;
www.jvcpre com
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8-VSB MODULATOR
KTech 8-VSB modulator: this product is designed
for HDTV terrestrial broadcast systems and con-
forms to ATSC specifications and features all solid-
state construction for high reliablity; it also has IF
or RF output options and accepts MPEG-2 source
input; another feature is the clock lock indicator
and the phase locks clock to the MPEG-2 source;
818-361-2248; fax 818-270-2010;
www.ktechtelecom.com; skuh@ktechtelecom.com

Circle (298) on Free Info Card
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AES

DA's

A to D's

D to A's

Sample Rate
Converters

Mix / Minus

Delays

Transmission
Protection
Switches

Reference
Generators

Synchronous!
Asynchronous
Routers from 82
to 20482

Is the uncertainty of HDTV keeping
you from buying the digital audio equipment

you need today? Are you afraid that what
you buy today will be obsolete tomorrow?
With NVISION you can buy now and buy
with confidence, because these products are

100% HDTV compatible. Each one is
designed to perform in today's demanding

environment as well as tomorrow's.

Mi - in

Time Code

Delays

Routers From

8 x 32 to 512 2

Data

RS422 I 232

Routing

64 Port to

256 Port O

RISK
E

FR1000 2RU frame and power
supply (with redundant option) - plug
in any combination of up to 12 NV1000
Series modules

NV1035 Reference quality 20 bit

AES A to D converter

NV1045 Reference quality 20 bit

AES D to A converter
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For more information on these and other high performance audio
products, call us at 1-800-719-1900. www.nvisionl.com

MI MI MI
BUY 

WITH
CONFIDENCE

NV1025 AES DA with

reclocking and EQ

NV1080 AES reference
generator for efficient digital audio
synchronization

NV 3064 SA Synchronous
AES router 322 to 642 error -free,

on -air digital audio
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HDTV DIGITAL SIGNAL GENERATOR
Leader Instruments LT 440D: a test signal generator that
operates in the 1125/59.94 HDTV system and complies with
BTA S -004A, S -005A, S -006A and SMPTE 229M, 291M and
292M; it incorporates serial digital outputs of standard and
dedicated test signals that include the pathological check
field including embedded four -channel AES/EBU audio test
tones; a dedicated digital audio output feed is also provided;
800-645-5104 or 516-231-6900; fax 516-231-5295
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SERIAL DIGITAL DECODER
Leitch DES -6801: a decoder that transforms noisy
satellite signals into useful, synchronized, 4:2:2 signals; it
has a hot switch feature that allows it to hold the last
frame of good video during a switch; other features
include analog gen-lock, a full frame synchronizer, full
bandwidth VITS handling capability and infinitely variable
H & V phasing; the DES -6801 and the DEC-6801(without
frame sync) are currently available for the 6800 and 7000
series of digital frames; 800-231-9673; fax 757-548-4088;
www.leitch.com
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HDTV EQUIPMENT
Leitch HDTV Glue family: HDTV Glue
family includes several products based on
Leitch's DigiBus platform - the HD frame
synchronizer for reclocking, serial in and
out, gen-lock (locks to NTSC blackburst)
and no jitter - the HD test generator
features built-in line -based, frame -based
and static test signals - the HD logo
generator with serial or component
output, external logo creation and data
interface - the HD serial DA featuring
three outputs, serial 1.5Gb/s input and
1.5Gb/s output, as well as reclocking and
no jitter - HD conversion products for
component analog to 1.5Gb/s HDTV and
vice versa; other products in the HDTV Glue
family include the HD upconverter, the HD
video router and the HD master control
switcher; 800-231-9673; fax 757-548-4088;
www.leitch.com
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ABSORPTIVE FILTERS
Micro Communications Inc. (MCI) UHF dual -
mode absorptive filters: these filters can be
used on the output of high -power common
amplification DTV transmitters to provide a
constant impedance VSWR as seen by the trans-
mitter; they also attenuate and absorb out -of -
band splatter generated by the transmitter that
could affect NTSC reception on an adjacent
channel; 603-624-4351; fax 603-624-4822;
www.mcibroadcast.com
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SERIAL DIGITAL VIDEO DISTRIBUTION
AND FIBER-OPTIC PRODUCTS
Multidyrne DTV-200 series: a product line intended to ease
the engineering and financial difficulties associated with the
migration to DTV; the series provides a solution for the coaxial
and fiber-optic transport and distribution of virtually any digital
signal from 50Mb/s to 650Mb/s; the supported standards
include SMPTE 259M serial digital interfaces, 4:2:2 component
and widescreen, 540Mb/s 4:4:4:4 Sonet/SDH and ATM; 800-488-
8378 or 516-671-7278; fax 516-671-3362; info@multidyne.com;
www.mulltidyne.com

Circle (306) on Free Info Card
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No matter
how high,
how far,
how fast,
how clear,
how icy,

how windy,
how wet

or
how many.

PiRod's
solutions

are
SOLID.

PiRod can manage your unique tower
needs with custom -designed solid rod,
free-standing or guyed towers built to
your specs and erected where you need
them now. Our towers are solid-
engineered to handle your most critical
problems-and customers tell us that
our turnkey design and erection
services are pretty solid too. Like our
record of providing tower solutions
since 1952. So when you need a solid
partner for your communication needs,
call PiRod. When it comes to towers,
there's just nothing hollow here.

Solid Rod, Solid Service, Solid Value

For a free guide to tower selection and
a fast, courteous response to your
request for a quotation, contact:

A PRIM Inc.
'''"" Solid Rod, Solid Service. Solid Value

PiRod, Inc.
P.O. Sox 128
Plymouth, Indiana 46563-0'28
(219) 936-4221
Fax (219) 936-6796
www pirod.com
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SERIAL DIGITAL VIDEO
ROUTER
Network Electronics VD 3232 Xpro: a
32x32 serial digital video router with vertical
interval switching; this state-of-the-art router
provides maximum quality with a data rate of
up to 540Mb/s, with automatic cable
equalizing on all inputs; a built-in RS -232
interface allows control of the router via
Network Electronics 32-CrossSoft PC software
with many operational features; +47 334
63200; fax +47 334 63201

Circle (307) on Free Info Card

HIGH -DEFINITION STUDIO
CAMERA
Panasonic AK-HC850: featuring three 2/3 -
inch 2,000,000 -pixel M -FIT CCD imagers, this
high -definition studio camera delivers the full
high -definition bandwidth of 1,000 TV lines
of resolution; it uses serial digital fiber-optic
cable link to transfer RGB 4:4:4 data at
2.2Gb/s from the camera head to the CCU
and the unit also has parallel 1,125 -line HD
and 525 interlace outputs; 201-392-6176; fax
201-392-6558; www.panasonic.com/pbds

Circle (309) on Free Info Card

SIGNAL
PROCESSING
PRODUCTS
Nova Systems/
Videonics new
modules for Stu-
dioFrame: the
modular and flexible
StudioFrame system
accommodates today's,
as well as tomorrow's,

video and audio interfacing requirements; the DTV-ready and
scaleable nature of its 10 -bit architecture, along with wide, compre-
hensive product range, allows it to be easily reconfigured and/or
upgraded as video standards and requirements continue to
evolve; 860-693-0238; fax 860-693-1497
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HIGH -
DEFINITION
PORTABLE
CAMERA
Panasonic AK-
HC800: the AK-
HC800 is a portable
companion to the
AK-HC850 high -
definition studio
camera; featuring
three 2/3 -inch

2,000,000 -pixel M -FIT CCD imagers, this high -definition camera
delivers the full high -definition bandwidth of 1,000 TV lines of
resolution and uses serial digital fiber-optic cable link to transfer
RGB 4:4:4 data at 2.2 Gb/s from the camera head to the CCU; the
unit also has parallel 1125 -line HD and 525 interlace outputs; 201-
392-6176; fax 201-392-6558; www.panasonic.com/pbds
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HIGH -DEFINITION VIDEO SWITCHER
Panasonic AV-HS1200: a 10 -input, compact production switcher suitable
for edit and post -production facilities requiring a 1,125 -line interface scan
high -definition production capability with built-in digital video effects; it
provides excellent picture quality, 10 -bit digital video with 14 -bit process-
ing and digital filtering for high -quality keying; the unit's two mix -effects
generators, with large fluorescent display for each M/E make operation
simple,M/E functions include MIX, NAM, WIPE, KEY and DVE; the M/E can
mix three video sources; 201-392-6176; fax 201-392-6558;
www.panasonic.com/pbds
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ROUTING SWITCHER
PESA Tiger routing switcher: this routing
switcher is scaleable from 8x16 to 144x144; the
video chassis (12RU) supports SMPTE 259M digital
and 60MHz analog video in the same frame and
the audio chassis (8RU) provides two channels of
analog audio or two AES levels; the Tiger is
expandable to 288x288 or larger; 516-845-5020;
fax 516-845-5023; salesinfo@pesa.com;
www.pesa.com

Circle (312) on Free Info Card
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The measure of confidence

The excellence of design

EEV-ON 1

OWN
BacIEGB

Stellar satcom amplifiers are the number one choice for action news.
Their exceptional linearity, combined with their lightweight compact
design, equip your truck with the maximum useable power per cubic
inch. When On -Air is moments away, the straightforward front panel
controls simplify rapid set-up. But most important...Stellar meets all
the demanding specifications for remote SNG operations.

All Stellar satcom amplifiers are backed by EEV's world class
customer service, with 24 hour tech support.

SATCOM AMPLIFIERS
EEV

USA: 1 -800 -DIAL EEV Fax: (914) 682-8922
CANADA: (9C5) 678-9811 Fax: (905) 678-7726
UK: +44 (0) 1245 493493 Fax: +44 (0) 1245 453725
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DIGITAL NOISE
REDUCERS
Philips PreCast VsdB
Series: the PreCast
multichannel noise
reduction system
greatly improves MPEG
compression efficiency;
the multichannel noise
reduction for digital
broadcast applications
features a 20% to 30% gain in MPEG encoding efficiency; other features
include patented motion adaptive, spatial and temporal filtering, as well as
sparkle, dirt and scratch concealment; 801-977-1611; fax 801-972-0837;
info@mail.phbtsus.com; www.philipsbts.com
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HIGH -RESOLUTION
DIGITAL CAMCORDER
Philips LDK 150 DVCPRO 50Mb camcord-
er: a high -resolution digital camcorder
featuring unique digital audio processing,
4:2:2; recording, 24 -bit internal processing
and more than 30 minutes of record time;
801-977-1611; fax 801-972-0837;
info@mail.phbtsus.com; www.philipsbts.com
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HDTV VIDEO ROUTING
SWITCHER
Philips Venus HDTV switcher: a 16x16
video routing switcher for moving 1.5Gb
HDTV signals throughout the broadcast
facility; it integrates with the Jupiter control
system; 801-977-1611; fax 801-972-0837;
info@mail.phbtsus.com;
www.philipsbts.com
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REAL-TIME DIGITAL SPECIAL
EFFECTS SYSTEM
Pinnacle Systems DVEXtreme: a real-time digital special effects
system for high -end broadcast and post -production applications; the
video fidelity is pristine given its 10 -bit 4:2:2 processing and advanced
filtering techniques; the DVEXtreme can be configured for dual- or
triple -channel operation and each channel comes with video and key
standard; 650-526-1600; fax 650-526-1601; pr@pinnaclesys.com;
www.pinnaclesys.com
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VIDEO IMAGE STORAGE SYSTEM
Pinnacle Systems Lightning 1000 Family: this top -
of -the -line image management product offers one-,
two- or three -channel operation; standard storage
capacity is 6,500 stills, with internal expansion capabili-
ty beyond 10,000 stills; 650-526-1600; fax 650-526-1601;
pr@pinnaclesys.com; www.pinnaclesys.com
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HIGH-DEFINTION DIGITAL
VIDEO RECORDER
Pluto Technologies HyperSPACE: a
flexible high -definition, disk -based
solution for recording interlaced or
progressive and more than three hours of
high -definition or more than four hours of
standard definition; HyperSPACE con-
forms to all SMPTE standards; it can be
configured for eight bits making it signal
compatible with products such as the
Panasonic D-5 videotape recorder
working at 360Mb/s; 303-402-9000; fax
303-541-9343; www.plutotech.com

Circle (318) on Free Info Card
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The Penta Standards Converter, time -base corrector, and video
synchronizer operates on our exclusive five -field interpolation system
that reduces judder motion two -to -one. Most video standards can be
input or output including NTSC, PAL, and SECAM. Penta also acts as
a transcoder for a variety of signals.

The Multi -11 accommodates whatever mixture of video signal
processing devices you require in a single, accessible, easily controlled
rack -mounted frame. Select as many as 10 cards, including
transcoders, vertical interval switcher, video distribution amplifier,
time -base correctors, standards converters, synchronizers, audio delay,
and logo insertion. Handles all common standards simultaneously or
independently.

"the Tirre Machine''` creates additional commercial time. It is the
only time -shifting device available that works without data compres-
sion. Selected amounts of audio and video are dropped in an unde-
tectable Process that maintains sync. And the Time Machine works in
real time, so pre -recording or pre-processing are unnecessary.

See us at NAL) Dooth #1 3583
662 Giguere Court #C, San Jose, CA 95133

TeI (408)867-6519 Fax (408) 926-7254 Service (408)926-5177
Primeimagein@earthlink.netww.v.primeimageinc.com

PRIME IMAGE EUROPE
Grain House, Mill Court, Great Shelford, Cambricge CB2 5LD, UK Tel (44) 1223 518 802 The Digital Video People

Fax (44) 1223 518 810 CompuServe 100546,3053
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QUALITY

Fully digital.Thoroughly
tested. Wholly guaran-
teed. Every product
from Prime Image is
designed and built to
be a little better than
it has to be.

COMMITMENT

For more than a dec-
ade, we've devoted

bulky, expensive video
processing equipment
into inexpensive, pow-
erful circuit boards.

SERVICE

Prime Image can ana-
lyze your setup and
recommend products
that will take you far-
ther than you planned
to go, and make sure
you get there.

Prkmemage
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FIXED MICROWAVE LINK
RF Technology ACL series: this series is a fixed
microwave link offered in turnkey digital STL packages
with a number of different system configurations
available; options include single- and multichannel of
NTSC and/or ATSC video with a number of modulation
schemes, including 16QAM; transmission rates up to

and greater than DS3 (45Mb/s) are available; 203-866-
4283; fax 203-853-3513
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DIGITAL PRODUCTION
SWITCHERS
Ross Video Synergy series: a family of digital
production switchers designed for live news, live
sports and live production; over -the -shoulder
boxes, picture freezes, repositioning of keys,
pushes and more are available with the innovative
"squeeze & tease" feature; other features include
preview overlay, 12 aux buses, up to 64 inputs,
VTR control, external DVE integration and
redundant power; 613-652-4886; fax 613-652-4425;
www.rossvideo.com; solutions@rossvideo.com
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REPEATABLE SOURCE FOR
ATSC TEST SIGNALS
Sencore AT951 ATSC stream player: an
affordable answer for digital video facilities
looking for a reliable ATSC signal source for
repeatable test signals for use in repair,
manufacturing or testing environments of
ATSC products; ATSC transport streams can
be recorded and played out at data rates of
up to 60Mb/s; 800-SENCORE or 605-339-0100;
fax 605-339-0317

Circle (322) on Free Info Card

DTV-READY MPEG-2 DIGITAL
VIDEO COMPRESSION SYSTEM
Scientific-Atlanta PowerVu with DTV capabilities:
the PowerVu MPEG-2 digital video compression system
has been expanded with the addition of the PowerVu
HD encoder and decoder; the new PowerVu products
will allow the system to deliver multiple SDTV or HDTV
in an ATSC format to provide a variety of application
solutions from MPEG 4:2:2 or 4:2:0 profiles; 404-903-
5000; fax 404-903-4617; www.sciatl.com
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DIGITAL AUDIO ROUTING SWITCHED
Sierra Automated Systems and Engineering SAS 16000 13:
a digital audio routing switcher for stations that require up to a
32x32 digital audio matrix; a unique monitor allows the user to
listen to the AES/EBU or S/PDIF digital audio input signals; the
SAS 16000 D is compatible with the complete range of SAS
remote -control panels; 818-840-6749; sales@sasaudio.com
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VIDEO DISK RECORDING SYSTEM
Sierra Design Labs HD 1.5Plus: a video disk recording
system that allows users to record in standard 601 or
uncompressed DTV/HDTV video; using four of Sierra's
Quickframe video disk recorders with a new Sierra -

designed HD processor, users can record uncompressed
HDTV video, SMPTE 274M/292M 1920x1080 interlaced
signals, with the ability to switch to SMPTE 296M
1280x720 progressive scan video; the HD 1.5Plus is
available in HD capacities starting in 10 -minute incre-
ments; 702-831-7837; fax 702-831-5710;
www.sdlabs.com

Circle (325) on Free Info Card
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Big News About
Something Small

The CPI Compact Satcom l'IPA
Our new Compact Medium Power
Amplifier (CMPA) is big news in the
portable satcom market. It's ideal for
SNG, flyaway and small earth terminals.

The CMPA packs high efficiency in a
5.25" single rack drawer.

The amplifier is also easy to use,
featuring microprocessor control. Digital
and analog control interfaces make the
CMPA a snap to integrate into the
system. Plus, it's easy to maintain with
modular construction and built-in fault
diagnostics-all in a rugged design that
can stand up to a world of conditions.

And, as with all CPI amplifiers, the
CMPA is backed by the industry's
largest sales and global service network.

No matter where in the world your story
breaks, CPI's CMPA will be there
transmitting the news.

Give us the opportunity to tell you more.
Call us at:

Tel: (650) 846-3700 Fax: (650) 424-1744
e mail: marketing@satcom.cpii.com
www.epii.com/sateom/
811 Hansen Way  P.O. Box 51625
Palo Alto, CA 94303

11 UMW/ AIM

MIEN .1.11.1Mir

Omonunications & Power Industrie.,

satcom9division

former'y V8k1110 mep

CE mmes=imm CC3
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ALL -DIGITAL HDTV
UPCONVERTER
Snell & Wilcox HD5050: a powerful
studio -quality HDTV production tool that
represents the third generation of HDTV
upconversion products for Snell & Wilcox;
the HD5050 accepts 10 -bit serial digital
standard -definition inputs and delivers full
studio -quality 1.5Gb/s true HD serial digital
outputs with fully specified 74.25MHz
sampling clock rate resulting in the
equivalent of 30MHz analog bandwidth; it
features a fully specified digital HDTV
synchronizer and high -quality aspect ratio
conversion; +44 181 607 9455; fax +44 181
607 9466; www.snellwilcox.com;
info@snellwilcox.com
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COMPACT HIGH -DEFINITION
DOWNCONVERTER
Snell & Wilcox HD 200: a compact and cost-effective HDTV
downconverter; typically for dual -format studio applications and
other requirements where high -definition material needs to be
combined with standard -definition programming material
economically; also particularly suited for studio monitoring
applications in conjunction with HDTV cameras and VTRs; +44 181
607 9455; fax +44 181 607 9466; www.snellwilcox.com;
info@snellwilcox.com
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NEW GENERATION HD ROUTING
SWITCH ER
Snell & Wilcox HD1132: a 32x32 serial digital HDTV
router that can operate as a stand-alone routing
system or as the front-end of the HD1024 24 -input
production switcher; the compact, 4RU HD1132 uses
standard industry control protocol making it easy to
fit into existing studio control environments; +44 181
607 9455; fax +44 181 607 9466;
www.snellwilcox.com; info@snellwilcox.com
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playback capabilities;

HDTV PRODUCTION
SWITCHERS
Snell & Wilcox HD1012 & HD1024: powerful 12 -
and 24 -inputs HDTV production switchers;
featuring 1.5Gb/s true HD serial digital operation,
both switchers offer three keyers (two on the ME
and one DSK), program output, preset output,
border generators, three chroma-keyers, two
wipe generators with 100 wipes each, timeline
control and seven RGB color correctors; a key
feature of both switchers is the ability to add an
integrated DVE system through an optional
upgrade; +44 181 607 9455; fax +44 181 607 9466;
www.snellwilcox.com; info@snellwilcox.com
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EDITING
RECORDER/
PLAYER FOR
BETACAM SX
Sony DNW-A75: the
latest recorder/player in
the Betacam SX product
line, the DNW-A75
editing recorder/player

features frame -accurate
editing on Betacam SX tape,

plus a full range of BetacamSP
also adds efficiency to editing by

recognizing shot information entered during acquisition; 800- 686 -SONY;
fax 201-358-4058; www.sony.com
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the DNW-A75

DV -BASED NON-LINEAR
EDITING SYSTEM
Sony ES -3: a DV -based non-linear editing system
is the first professional -level editing system with
direct i.LINK (IEEE -1394) interface support for DV
and DVCAM acquired digital footage; it features
ClipLink support and Direct Digital Link for
i.LINK, QSDI and SDI digital interfaces in addition
to standard analog I/Os; 800- 686 -SONY; fax 201-
358-4058; www.sony.com
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MPEG ENCODER
Snell & Wilcox MPE1000: a
discrete hardware -based high -
quality MPEG encoder that uses
Phase Correlation Motion Estima-
tion (Ph.C) technology to deliver
the extremely accurate vector
information resulting in a high -
quality output - ordinarily about
20% better than existing MPEG
encoders at given bit rates; due to
the high quality and uniformity of
the Ph.0 motion vectors, the
MPE1000 will not exhibit MPEG
blocking artifacts when the signal
degrades; +44 181 607 9455; fax
+44 181 607 9466;
www.snellwilcox.com;
info@snellwilcox.com
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to the digital facility of the future is FloriCal.

Our team of advisors, experienced in TV operations

and engineering, are supported by software engineers

and database analysts utilizing the most advanced

technologies. They will present you with growth

paths and opportunities which will adapt to your

business plan for the most efficient conversion to HDTV.

FloriCal has the solutions

from small -market commercial insertion systems

to highly redundant, fault -tolerant, self -healing control systems

...the finest totally -automated acquisition, storage and
presentation systems for program and interstital material.

START SMALL AND BUILD

TO A FACILITY -WIDE ASSET MANAGEMENT SYSTEM!

Our scalable systems integrate data from every department

to achieve unprecedented management control

of the technical operations.

fLORI(111.
SYSTE

See us at NAB Booth #LVCC 10685

(352) 372-8326
www:florical.com

email:sales@florical.com

We can help you add to your knowledge base for the decisions you will make tomorrow.
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THE
GREAT NEWS:

IT'S A SCAN DO®!
With the new Scan Do Pro/D, you can integrate scan converted
output into high -end digital video production, editing and
graphics systems. Leave it to Communications Specialties to put
the power of serial digital interfacing (SDI) within your reach.

Scan Do Pro/D converts computer resolutions up to 1024 x 768
(up to 75 Hz refresh) to NTSC and PAL in serial digital component,
composite, Y/C, YUV and RGB formats. It also delivers all the
feature -rich performance you expect from Scan Do Pro: fully
timeable genlock, image magnify with panning, two -stage
anti -flicker filter, built-in test pattern generator and much more.
Plus, it even comes with an RS -232 remote control.

And, unlike any other scan converter offering a serial digital
output, Scan Do Pro/D costs an astonishingly low $4,295!

It costs even less if you upgrade your existing Scan Do Pro to a
Scan Do Pro/D - just $2,495. Or, if you don't need serial digital
output but still demand superior performance, ask us about
Scan Do Pro or Scan Do Pro/C. Whichever you choose, you'll know
Communications Specialties' advanced technology and support
are built right in. And that's the greatest news of all.

1 Communications
1,0f Specialties, Inc.

Envisioning the future .. Exceeding expectations

Phone: 516-273-0404 / Fax: 516-273-1638
E-mail: info©commspecial.com
INTERNET http://www.commspecial.com

4inur Call 1 -888 -4 -FAX NOW or
1-516-273-1710 to retrieve information

Scan Do is a registered trademark and FaxNOW is a trademark of Communications Specialties, Inc.
All other trademarks are property of their owners. ©1998 Communications Specialties, Inc.
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HIGH -DEFINITION
CAMERA
Sony HDC-700: a full -featured
studio/OB camera that uses
Sony's 2,000,000 -pixel Hyper HAD
frame interline transfer (FIT) CCD
imagers; it is designed to bridge
the transition from 525 -line NTSC
to an all -digital HDTV/SDTV
combination; the HDC-700 uses
the same standard 2/3 -inch lens
interface as the present 525 -line
SDTV camera family (BVP700/750/
500/550 series), allowing conve-
nient lens interchange as part of a
cost-effective migration path; 800-
686 -SONY; fax 201-358-4058;
www.sony.com
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HIGH -DEFINITION
CAMERA
Sony HDC-750: a portable
companion to the HDC-700, the
HDC-750 is a full -featured studio/
OB camera that uses Sony's
2,000,000 -pixel Hyper HAD frame -
interline transfer (FIT) CCD
imagers; it is also designed to
bridge the transition from 525 -line
NTSC to an all -digital HDTV/SDTV
combination; the HDC-750 uses the
same standard 2/3 -inch lens
interface as the present 525 -line
SDTV camera family (BVP700/750/
500/550 series), allowing conve-
nient lens interchange as part of a
cost-effective migration path; 800-
686 -SONY; fax 201-358-4058;
www.sony.com

Circle (335) on Free Info Card
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COMPARE
Why risk your future with any

other DTV transmitter company?
Date: 12-10-97 Time 12:32 PM
IF (44 MHz): AM Caliorations:

TRACE A: F2 SCIRT(SPEC1'S Range: 5 dBm; RBW: 100 KHz
A Marker 46 688 750 Hz -15011 dBm

-14.581
dBm

LogMag

10
dB

/div

-114.58
dBm

Power:
Power:

-56.326 dBm
-3.661 dBm

Power:
Power:

-51.391 dBm
-6)209 dBm

Center: 44 MHz Span: 18 MHz

ACRODYNE's DTV Modulator
IF Output

52dB down at the band edges.

Date: 12-10-97 Time: 12:14 PM
B'CAST (C-1 36): AM Calibrations:

TRACE A: F2 SQRT(SPECT'S Range: 5 dBm; RBW: 100 KHz
A Marker 602 3- 29 Hz -15.657 dBm

-15.041
dBm

LogMag

10
dB

/div

-115.04
dBm

Power:
Power:
Power:
Power:

57.689 dBm
-1.954 dEm
49.770 dEm
59.016 dEm

Center: 605 MHz Span: 18 MHz

ACRODYNE's AuD25D 25 kW
UHF DTV Transmitter Output
50+dB dowr at the band edges.

Count 'ern! The rest is noise floor.

The numbers PROVE the difference between
occupying one channel or three!

We always knew that the Diacrode
and Advanced Tetrode were good!
We just didn't know how good. The
answer to the out -of -band problem
is obvious. Just look at the wave
forms. It's too late to ask for an
ACRODYNE transmitter after you've
interfered with your neighbor.

Making the right decision in the first
place is in your best interest. Can
you afford to risk your DTV future
with arwthinc less than ACRODYNE
performance?

Suddenly, the UHF TV band just got
a lot less crowded! Visit us. See for
yourself.

ACRODYNE
Zeadiff, fc7fe 7/:afi,e/friee-c/4

Acrodyne Industries, Inc.  516 Township Line Road  Blue Bell, Pennsylvania 19422
Phone: 800-523-2596 / (215) 542-7000  Fax: (215) 540-5837  E -Mail: acrodynelpond.com  www.acrodyne.com

NAB
Booth #13420

© 1998 Acrodyne Industries, Inc. All rights reserved
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SERIAL DIGITAL STILL -STORE
Spencer Technologies serial digital 55-2000. a serial
digital version of the SS -2000 still -store; designed
specifically for live news production, the unit can be
configured as a dual standard, serial digital and
composite video system; the dual standard I/O also
includes a linear key output per channel and up to
three channels are available; it also features a powerful
database and up to 10,000 still storage capacity .318-
840-0907; fax 818-840-8375; www.Spencer-Tech.com
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RANGE OF HD TV
UPCONVERTERS
Tekniche Juno: an advanced range of high -quality
upconverters developed with 16 -bit internal accuracy
to facilitate the transition from SDTV to HDTV;
standard features include analog and digital outputs,
fug 10 -bit resolution with 16 -bit internal processing,
flexible architecture with options for conversion to
1920x1080, 601 and 1280x720, 60P and 640x480, 60?
formats; 201-784-2288; fax 201-784-3860;
www.tekniche.com; 106307.1121@compuserve.com
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DSP-BASED ENCODER
FOR BTSC STEREO
SIGNALS
Standard Communications
SSG2000BD: by processing the audio
signals in the digital domain, this DSP-
based encoder for BTSC stereo signals
produces BTSC signals of exceptional
quality, with significant improvements in
stereo separation, SNR and frequency
response over comparable analog sys-
tems; other features include high/low
selectable audio input impedance,
optional SAP, and optional AGC circuitry;
310-532-5300; fax 310-515-7197
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FULLY DIGITAL HDTV WAVEFORM
MONITOR
Tektronix WFM1125: a digital TV waveform monitor
used to monitor the basebard digital TV signal as it
passes among HDTV cameras, recorders and special
effects, routing and transmission equipment; the
WFM1125 monitors basebard SMPTE 292M or BTA-
S004A 1.485 Gb/s serial -component -data video in the
SMPTE 274M 1920x1080 interlace format; 800-426-2200
(press 3, code 1058); fax 413-448-8002; www.tek.com/
Measurement
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PARALLEL -TO -SERIAL
CONVERTER
Tektronix PSC1125: a parallel -to -serial con-
verter for generating HDTV 1.5Gb/s SDI signals;
it is intended for use with the Tektronix
TSG1001 HDTV test signal generator; the
PSC1125 accepts a parallel digital input from
the SG1001 and outputs a 1.5Gb/s SDI
datastream that conforms to SMPTE 292M and
274M standards providing a relatively low-cost
solution for generating HDTV SDI signals; 800-
426-2200 (press 3, code 1058); fax 413-448-
8002; www.tek.com/Measurement
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MPEG/DVB TEST GENERATORS
AND ANALYZERS
Tektronix MT5200 Series: MPEG test systems
that offer extensive MPEG and DVB analysis
capabilities to perform functions ranging from
real-time analysis to custom creation and in-depth
analysis of MPEG transport streams; they perform
real-time analysis with trigger capability for
trapping errors that can be analyzed in detail at a

later time; 800-426-2200 (press 3, code 1072); fax
413-448-80G2; www.tek.com/Measurement

Circle (342) on Free Into Card
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The Electronic Patch Bay
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Introducing the MAV 128 RCA Matrix Switcher

Extron's MAV 128 RCA is an audio/video matrix switcher

with RCA connectors for audio and BNC connectors for

video. This 12 x 8 matrix is a simple solution for routing mul-

tiple inputs to multiple outputs in an editing suite environ-

ment. As an electronic patch bay, the MAV 128 RCA makes

it easy to track inputs to outputs and re -configure a system as

needed.

The MAV 128 RCA features a front panel with touch

button control for quick configuration. It also provides

RS -232/422 with Extron's Simple Instruction SeTTM for easy

set-up of a control system. The MAV 128 RCA may even be

operated via a remote PC with Extron's Windows® based

control program software.

High performance features of the MAV 128 RCA include:

 12 inputs x 8 outputs

 RS -232/422 control with Simple Instruction SetTm

 Front panel, touch button control

 Windows® based control program software

 RCA connectors for audio

 BNC connectors for video

 Audio gain/attenuation level adjustments made at front

panel, input by input

 80 MHz (-3 dB) video bandwidth

 Audio gain settings: -9 dBu to +15 dBu per input

Extron's MAV 128 RCA lists for $3070. The MAV 84 RCA,

an 8 x 4 configuration which lists for $1995, is also available.

Come see Extron at NAB '98 in Booth #M7219

Extron Electronics
EXTRON ELECTRONICS/RGB SYSTEMS, INC.
1230 South Lewis Street, Anaheim CA 92805
800.633.9876 714.491.1500 FAX 714.491.1517
USA

800.633.9876

EXTRON ELECTRONICS, EUROPE
Beeldschernmeg 6C, 3821 AH Amersfoort
.31.33.453.4040 FAX .3133.453.4050
The Netherlands

EXTRON ELECTRONICS, ASIA
41B Kreta Ayer Road, Singapore 1%9003

.65.226.0015 FAX +65.226.0019
Singapore

EXTRON ELECTRONIC INFORMATION
EXTRONWEBT74: www.extron.com

arnONFAXTm: 714.491.0192
24 -hour access-worldwide!
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DIGITAL TRANSMISSION
Telecast Fiber Systems Digital Viper: the Viper fiber-
optic system now provides digital transmission for outside

broadcasting applications; it simultaneously carries
analog, video, serial digital video, audio, intercom and
control data over a single, lightweight fiber-optic
cable; the system uses plug-in modules to mix and

match multiple analog (NTSC or PAL) video signals
with ITU-R 601 serial digital video streams; 508-
754-4858; fax 508-752-1520; www.telecast-
fiber.com; fiberac@telecast.fiber.com
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DIGITAL
CAMEPI
Thomson Broadcast Systems 1707: a singIe-piece digital
triax camera designed for intensive use in all kinds of studio
and outside broadcast applications from acquisition to
transmission over triaxial cable; it features advanced levels of
integration, making it easier and lighter to handle; +33 1
3420 7000; fax +33 1 3420 7047; www.thomsonbroad.com;
sales@thomsonbroad.com
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DIGITAL STUDIO CAMERA
Thomson Broadcast. Systems 15570:
this cameras is available in several config-
urations to provide optimum perfor-
mance and flexibility to meet the most
exacting requirements; in addition, the
1557D uses boards that are interchange-
able with the 1657D, for simpler and cost-
effective maintenance; +33 1 3420 7000;
fax +33 1 3420 7047;
www.thomsonbroad.com;
sales@thomsonbroad.com
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GLOBAL MICROWAVE SYSTEMS Inc

Global Microwave
Systems

Complete Solutions:

 Subminiature
Transmitters

 Miniature and
Compact Receivers

 RF Power and Low
Noise Amplifiers

 Antennas

 Helicopter Systems

 GPS Tracking

TEL 760.631.8021
FAX 760 631 8031

www.gmsinc.com
gms@gmsinc.com

ENG EFP POV . MADE EASY

COMPACT MULTIBAND
° MICROWAiE SYSTEM

 Frequency agile, push button or RS -232 control
 Dual Audio
 Replaces 3 radios at a tractiol of their cost

Th. device has not been aehpized as roe wired tytt e rules of the Federal
Communications COMMiSSICSI.This deveeis not, sec may not be, offered for sale
or lease, o- sold or WWI. Atli authorizatbn is olltsised.

STUDIO SERVER
Thomson Broadcast
Systems Nextstore: a
two- or four -channel server
developed in close collabo-
ration with Digital Equip-
ment Corporation; it is
designed for the majority of
operating configurations
and is equally suited to
production or post -produc-
tion or use as a cache for
transmission; +33 1 3420
7000; fax +33 1 3420 7047;
www.thomsonbroad.com;
sales@thomsonbroad.com
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Taking remote control to a higher level.
Forget remote control...think facilities management. Gentner ' s GSC3000 is one step beyond remote control. New
augmented macros make the GSC3000 the smartest, most powerful site control system in the industry. Not only
is it as accurate as an engineer, it will make the same evaluations and judgement decisions as one...24 hours a day.
With the addition of Voice Interface, it can even talk too.

Gerstner WE PUT THE WORLD ON SPEAKING TERMS' See us at NAB booth #3409

800.723.4075 801.975.7200 http://www.gsNtooncom CSA NRTL/C, FCC P88/P15, CE APPROVALS
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HDTV TRI-LEVEL SYNC
GENERATOR
VAS Group HD-10sg: this HDTV tri-level
sync generator has the ability to lock its tri-
level HDTV sync to 525 house sync to
ensure that both HD and SD systems are in
phase; this unique feature is useful when
downconverting HD material to standard -
definition video; the locking capability also
facilitates synchronizing digital audio
between HD and NTSC systems; 818-843-4831; fax 818-843-6544;
www.vasgroup.com; into@vasgroup.com
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DIGITAL SET -TOP BOXES
TV/COM TVC-3000 series: this series of
Hyundai digital set -top boxes provides a
low-cost decoding platform for digital
video, audio and data services; MPEG-2
and DVB compliant, it also includes virtual
channels, teletextsubtitling/closed-
captioning, subscriber messaging, soft-
ware downloadabilty and a full set of
diagnostics; an electronic program guide
(EPE) is included, as well as standard
industry parental control, and favorite
channel and clock features; 619-618-350-0;
fax 619-61B-3550

Circle (350) on Free Info Card

/Nil

..1.1; -
11.1 111.1.

MULTIFORMAT ONSCREEN
MONITOR FAMILY
Videotek VTM-200: this family of products
provides a revolutionary means in which to
monitor and measure 601 and AES digital and
composite analog (NTSC and PAL) video and
audio signals for less than half the cost of
traditional methods; the primary output is
SVGA compatible for display on any standard

computer monitor; 610-327-2292; fax 610-
327-9295; www.videotek com;
sales@videotek
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VIDEO ANALYSIS, EDITING AND PREV1EW SYSTEM
Viewgraphics Viewstore 6000: a RAM -based, resolution -independent video analysis,
editing and preview system; it supports all video formats including the 16 ATSC formats,
eight channels of digital audio and frame -accurate editing; 650-903-4900; fax 650-969-
6388, www.viewgraphics.com; nab98:.«),viewgraphics.com
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Miller Fluid Heads USA
Tel: (973) 857 8300 Fax: (973) 857 8188 ,

Miller Europe
Tel +44 (0)181 742 3022 Fax: +44 (0)181 742
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WARD -BECK PROFESSIONAL BROADCAST EQUIPMENT

STANDS ALONE
kendary design

Legendary quality

Legendary construction

AFFORDABLE BY COMMITMENT

iwaBi WARD -BECK SYSTEMS LTD.
TORONTO, ONTARIO, CANADA M1H 2X4

TEL: [416) 438-6550 FAX: (4161 438-3865 TOLL FREE 1-800-771-2556
website: www.wosltd.com e-mail: wbsltd@istar.ca

8200 SERIES
DIGITAL/ANALOG
AUDIO
DISTRIBUTION
SYSTEM

tecre to
lowering costs, improving performance, is knowing
with whom to consult. Make Ward -Beck your first call.
Audio Consoles, Digital Audb Products, Analog Audio
Distribution Products, Meter nc Products, Pods - low cost Broadcast
Problem Solvers. Standard and Custom lines.

tri

MODULAR SIGNAL
PRE-PROCESSING SYSTEM
Vistek Valet: a modular signal pre-processing system
with modules that currently cover analog composite
video (PAL/NTSC/PAL-M/PAL-N) clean decoding, high -
quality conversion of analog component video to
digital, clean decoding of composite digital (D-2) to
component digital, conversion of analog audio into
digital with adjustable delay, digital audio/video
multiplexing, digital video noise removal, digital video
"brickwall" filtering, digital signal processing and
synchronization; +44 (0) 1628 531221; +44 (0) 1628
531221; fax +44 (0) 1628 530980; www.vistek.co.uk;
100270.3601@compuserve.com

Circle (354) on Free info Card

HING
BROADCAST TV BAND FOR NEW
OR UPGRADE CHANNELS
V -Soft Communications SEARCHTV: this program
uses the FCC's rules to search the broadcast TV
band for new or upgrade channels; the program
combines standard analog, DTV and LPTV stations
studies into one package; two fully interactive
maps screens are skillfully integrated allowing the
user to move to a new search location with a
mouse click; a complete FCC database of TV and
LPTV stations and DTV assignments is provided;
319-266-8402; fax 319-256-9212; www.V-Soft.com

Circle (356) on Free info Card

DIGITAL AUDIO
DISTRIBUTION
AMPLIFIER
Ward -Beck D82011: this eight -output
DA is frame -compatible with the
Ward -Beck 8200 series analog audio
products and features cable equaliza-
tion, data reclocking, transformer
balanced inputs and outputs and a
convenient monitoring jack; 800-771-
2556 or 416-438-6550; fax 416-438-
3865;www.wbsltd.com;
wbsltd@istar.ca

Circle (357) on Free Info Card

Circle (98) on Free Info Card



THE NEXT
GENERATION
IN VIDEO
MONITORING

Whether the requirement is ir a cnrperate video facility
or large broadcast operatioi, the new AVM 510
Automated Video Molitor E the e:onomical solution for

v de: signal error detection,
reocrting and equipment set
up in all facets of production. It
is an adiancec,
nu!: staidardi multiformat.
measurement system with all
tie trad tion3I waveform/

vector displays you would expect and more. Choose
from an array of measureine-t sets with easy to read
graphic displays and numeric
read ours on key video sig,na

parame-ers. When a problem
occurs, the operator is ale-ted
with an onscreen display flag
for the specific error.
Performance reports can also
be generated with a PC or pr nter which indicate each
error occurance with a titre/date stamp or time code.
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-ontac-. Magni for additional
ofo-mz tion on our full line of
 Auto Tiated Video Monitors
 Waveform & Vector Monitors
 -est Signal Generators
 V1TS Inserters
 k.lult media products.

MACNI®
Magni Systems, Inc

22965 NW Evergree o Parkway

Hillsboro, OR 97124 USA

(800) 237-5964 USA toll free
(503) 615-1900 voice

(503) 615-1999 fax
http://www.magnisN,sterns.com
See us at NAB Booth 112462
Circle (37) on Free Info Card
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comprehen-
sive, pre -show list of new

cast Engineering magazine information
have released in advance to Broad -

exhibited at NAB. These companies
products and technology to be

Here is the most

on these new products. For most of
these products, this is their first public

showing.
To make your selection of the hundreds of

products contained here as efficient as possible, we've
arranged them by category. Pick your category, find
the products, hit the floor. What could be easier? If
you'd like more information about the products to be
mailed to you, use the Reader Service card on p. 325.

Avoid the crowds and see these companies and
products first to get your own private demonstration.
Then, while others are lost in the crowds, you'll be
sipping a cool one knowing you've already seen the
hottest technology at this year's show.

Audio Accessories 202
Audio Mixers - Studio, Recording 202
Audio Recording, Storage & Playback 204
Automation System - TV, Newsroom, Master Control 208
Cable TV Equipment & Set -Top Boxes 212
Camera Support & Robolics, Virtual Sets 212
Cameras, Lenses, Accesscries 216
Compression Equipment 216
Computers & Peripherals 218
Desktop Video 218
Graphics & Animation Systems 218
Intercom, IF3 Products 220
Lighting Equipment 222
Microphones, Accessories 228
Production Switchers & Video Effects, Keyers 228
Recording Media & Accessories 232
Studio & Facility Support Products & Accessories 234
TBCs, Frame Syncs & Conversicn Equipment 236
Test & Measurement Equipment 238
Vehicles & Remote Support Equipment 240
Video Editing Systems 244
Video Recording, Storage, Playback Si Servers 246
Video Routing & Distribution 252
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FOUR -CHANNEL MASTER
STEREO DISPLAY
DK-Audio MSD600C/MKII: this upgrade
has been redesigned to fit an improved VGA
color display; the color LCD display offers a
brighter image with double backlights and a
contrast ratio improved by 100%; new
features include the ability to drive an
external monitor and a surround -sound
option that allows users to monitor the
surround -sound information on the screen;
because a pseudo -surround -sound decoder is
built in, an external decoder is not needed;
other features are analog and digital (AES/
EBU) operation, phase meter, audio vector
oscilloscope and level meter with seven
different scales and optional FFT spectrum
analysis; 45-44-53-02-55; fax 45-44-53-03-67;
DK-Audio@dk-audio.dk; www.dk-audio.dk

Circle (363) on Free Info Card

It

10000004.14.4;

AES/EBU DIGITAL AUDIO ADAPTERS
Neutrik NADITBNC-F and NADITBNC-M: these adapters
feature digital audio impedance transformer adapters and allow
for longer cable runs via unbalanced coaxial lines rather than
twisted -pair cables; criteria include impedance matching be-
tween 10011 and 7512, transition of balanced/unbalanced
circuit (balun), optional electrical isolation, optional attenuation
for use of analog video distribution equipment and reduction
of hum and noise; 732-901-9488; fax 732-901-9608;
www.neutrikusa.com

Circle (362) on Free Info Card

AUDIO MIXERS -
STUDIO, RECORDING

DIGITAL CONSOLE
Solid State Logic Aysis Air: this 48 -channel digital console
incorporates its own router for stand-alone operations but
can be extended to use SSL's hub router to provide access to
more than 2,000 sources and destinations; the system offers
reduced wiring complexity with 95 channels of digital audio
on a single coaxial cable; a dedicated control surface is
optimized for real-time mixing operations, and all console
controls are fully automated via snapshots; all settings can
be stored and instantly recalled selectively or globally; 212-
315-1111; fax 212-315-0251; www.solid-state-logic.com

Circle (364) on Free Info Card

DIGITAL PRODUCTION CONSOLES
Soundtracs DPC-II, Virtua version 2.0: the DPC-II totally digital
system consists of a modular work surface and dedicated racks for
analog/digital conversion; work surface frames provide 16 to 96
100mm moving fader control; all sizes support 160 channels and
up to 224 audio interfaces; each block of 16 channels can have its
own touch -sensitive LCD color display; the stand-alone Virtua 48 -
channel mixer features four -band fully parametric EQ, compressors

and gates on every channel, eight
auxiliaries and 24 tape outputs;
16 return inputs are configured as
eight stereos with level, balance,
mute and master output only; 48
full inputs comprise 32 analog
mic/lines and 16 digital inputs;
the 32 analog inputs are individu-
al remotely switchable between
mic and line connectors; 516-333-
9100; fax 516-333-9108

Circle (365) on Free Info Card
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DATATE
CORE

For additional information contact
Daatsk at 1121 Bristol Road.

Mountainside. NJ 07092
TE- 908-654-8100  800-882-9100

=EX 908-232-6381

See is at NAB Booth 10217
Circle C99) on Free Info Card

Step upticHIGH DENSITY
with Datatek's new D-2800 series of High Density

Digital Video Routing Swtichers

Datatek
offers the

perfect solution
for HDTV. The

D-2800 and D-2600
ser es of routing switchers
are also capable of routing

Digtal or Aralog Audio, Analog
Video, S-7-22 Bi-Directional Data,

and Time Code.

Also ask about our new 0-2600 Digital Video
Svvitd-er fcr 48 x 32 in 2RU.

Every Datatek routing switcher is delivered with
twenty-seven years of experience and a

tradition of service.



Markel IFILECTRONI CS
Available from:

Television Equipment Associates, Inc.
Bill Pegler.
PO Box 499
South Salem, N.Y. 105900499 Ta
Tel 914-763-8893 Fax. 914-763-91E3

VIDEO A -DID -A
CONVERTERS

DISTRIBUTION
AMPLIFIERS

iir.
Alk   - .   .  1111b,

iNG CONSOLL
AMEK DMS: designed for audio post -production
and broadcast applications; provides fully all -
digital mixing with 32 -bit floating-point DSPs and
modular I/O system supported by a highly
flexible chassis design; 818-973-1618; fax 818-973-
1622; amek@pacificnet.net; www.amek.com

Circle (366) on Free Info Card

AUDIO RECORDING,
STORAGE AND Pt AYBACK

MULTITRACK Pt
Tascam MMP-16: a multiformat, cross -
platform, digital audio playback system
designed to work seamlessly with most digital
audio workstations; as a 16 -channel hard -disk -
based digital audio player, it employs 20 -bit
D/A conversion with 24 -bit AES digital
output, direct Pro Tools Session file playback
and direct WaveFrame playback compatibility;
it also features support for OMF/Sound
Designer II file playback and includes an
internally mounted removable hard drive
(using the Kingston Drive Carrier supplied
with the unit) with SCSI support; 213-726-
0303; fax 213-727-7635; www.teac.com

Circle (367) on Free Info Card

Otari MR -30: a professional, convenient and
cost-effective digital recorder that uses
commercially available MiniDiscs; it provides
various recording, editing and playback
functions for broadcast, post -production and
sound reinforcement; features include 148
track minutes per MiniDisc, AES/EBU and
SPDIF inputs, basic editing with multiple layers
of undo and instant playback of selected
tracks; 650-341-5900; fax 650-341-7200

Circle (368) on Free Info Card

Circle (1W) on Free Info Card See us at INIAB Booth #8116
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Impressively quiet and with more
lectures -han many mixers twice its size,
the Shure FP32A set a new standard in
fie d production.

Now comes the FP33. With new high-
p-ec sior sealed input potentiometers,
an imprcved battery switching circuit,
irtemal heacphone level adjustments,
and Burble 3.imm jacks, the FP33 takes
portable mixing to the next level.

Professional Mixing That
Goes Wherever You Do.

The Shure FP33 is a 3 -input, 2 -output
portable mixerspecifically designed for:

 Remote audio recording
 Electronic field production
 Electronic news gathering
 Location film production

The =P33 weighs just 3.5 lbs and is
about tee size of two video cassettes.
Picwidirg 8 hours use with just two 9V
zkaline batteries - or powered by any
I: to 30 VDC power supply - the FP33
w II go wherever you do.

Quiet Enough For DAT.
The FP3:-; has an exceptionally low

self -noise arid a wide dynamic range -
n-aking it perfect for use with DAT and

other digital recording media.

FP'33 C

MAKIN 40

So Many Features
In So Little Space.
The new 1-13 3 I gives
you all the features of

L

R the FP32A and more,
including:
 Sealed, conductive

0 plastic input poten-
tiometers

 Dynamic range of over
I 00c113

 48V phan
n dm and

.I2V T (A -F3) power
 LED indicators of input levels, output

peaks limiter action, and low battery
 Pop -u3 pan pots
 bilk switch to couple inputs 2 3

into a stereo pair
 Nix bus to connect an additional

FP33 or FP32A
 Comprehensive headphone monitor-

conrol with MS stereo matrix
 Irternal Dill switches for over 4.000

customized set-ups

If you're looking to bring your mixing to
the next level, make sure to pick up a

-3thufe EP.33 portable stereo mixer.

For tie Skure FP dealer nearest
Jou, rail I-800-25-SHURE.

THE SOUND OF PROFESSIONALS... WORLDWIDE' SHUE'
Circle (102) on Free Info Card



T
1 I lhen

 Transmissi,,r
Rigid/1.1AX

 Waveg
 Filters/Cor

UHF/VHF

 UHF  LF
 VHF  0,

Systems

PANEL ANTENNAS
 FM  UHF  VHF

You Want More
Than Just An
Antenna

A ins
loam I- IF1

Made in USA s i nce 1954

JAMPRO ANTENNAS/RF SYSTEMS, INC.
P.O. Box 292880

Sacramento, CA 95829 USA
Phone (916) 383-1177  Fax (916) 383-1182

www.jampro.com E -Mail: jampro@ns.net

HELIAX' is a registered trademark of Andrew Corporation

ISDN CODEC.IREC:ORD_FIf

NAGRA C -PP: this unit is universally powered
from 94VAC to 264VAC, 48Hz to 63Hz rrairs;
the C -Pa can be used for recording, playing and
virtual editing of digital audio files using PC card
FLASH memory technology as the storage
media; the codec communicates using the
MPEG (Layer II), G.722 and G.711 compression
systems via international ISDN protocols, US
National 1 and EURO-ISDN; the unit can be
programmed to automatically receive and
record files on removable FLASH memory PC
cards and play pre -selected files each time a call
is received; replacing the R.I45 telephone
connection with a SMPTE/EBU time -code
connector transforms the C -PP into a TV/cinema
post -production playback unit; 615-726-5191;
800-813-1663; fax 615-726-5189; mail@nagra.com

Circle (369) on Free Info Card

-re

TC Electronic TC Native EQ Works with
SoftSat: TC Works, TC Electronic's new
signal processing plug-in company, has a
new full line of TC-quality plug -ins available
for host -based DSP equalization supporting
DirectX and Cubase VST on Windows 95/NT
PCs; the TC Native EQ Works package
includes two plug -ins - TC Native EQ-P and
TC Native EQ-G; Native EQ Works supplies
all the equalization tools necessary for
audio production or mastering on a DirectX
compatible or Cubase VST PC digital audio
recording system; 805-373-1828; fax 805-
379-7578; www.tcelectronic.com;
tcus@tcelectronic.com

Circle (371) on Free Info Card

Circle (103) on Free Info Card See us at NAB Booth #6313
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PHILIPS
Philips TV Test Equipment

Color Pattern Generator

16:9 Pattern Generator

Digital Sync Generator

Waveform Monitor

Vectorscope

Digital Video Analyzer

Color Analyzer

VITS Generator

OFDM

TV Digital Sound Modulator

NICAM Monitor

TV Monitoring Receiver

TV Nloclulators

Central Test Transmitters

Distribution System

Quality Control System

--1440111, PTV
New owner - new name

Philips TV Test Equipments is today owned
by PANTA Electronics from the Netherlands,
a company in which Advent International
holds the majority of the shares.

I

PTV 1111

Philips TV Test Equipment's new name is
ProTeleVision Technologies - PTV, delivering to
our customers the same high quality products
and services they have come to expect.

Our goal? To make things even better!

Circle (90) on Free Info Card

PROTELEVISION TECHNOLOGIES, 91 McKee Drive, Mahwah, New Jersey 07430. Tel. 201-529-2188 or 1-800-421-0888. Fax 201-529-2109

PTV is poised to meet the challenge of
tomorrow's digital innovation.
In close co-operation with our customers,
we will expand our expertise within digital
tectinolocy. Your wish is our command.

See us at NAB Booth #10232

E-mail: ptvna@compuserve.com, Website: http://www.ptv.dk



16 or 24 hours of AC -2 recording

HARD DISK

360 Systems DigiCart/II
Plus digital recorder:
combines the work of
three machines - hard -disk
recorder, mini audio
workstation and digital
cart machine; recordings
stored on two internal hard
disks and a removable zip
drive; system provides

time, maximum recording time of
144 hours; 818-991-0360; fax 818-991-1360; info@360systems.com;
www.360systems.com

Circle 4370) on Free Info Card
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MASTER CONTROL
AUTOMATION SYSTEM
FloriCal Systems AirBoss-NT: this system oper-
ates on the Windows NT platform and provides
seamless integration between traffic and master
control; the system is designed for one -person
operation and can be expanded to control an
unlimited number of channels; 352-372-8326

Circle (372) on Free Info Card

ljaradIgm
Relational

tab's

INTEGRATED
MANAGEMENT SYSTEM
Columbine JDS Paradigm: the revolution-
ary integrated management system first
launched for national networks and DBS
multichannel operations is now available for
broadcast TV operations; the system
electronically links all critical business
processes of a TV station, including ad sales,
programming, traffic, finance and master
control automation, into a single relational
database improving efficiency and providing
greater control; 303-237-4000; fax 303-237-
8485; www.cjds.com; info@cjds.com

Circle (373) on Free Info Card

CAMERA SYSTEM
NS MICROWAVE newsroom camera system: this system controls up to 10 cameras from a
single location; presets can be saved and internal camera functions and accessory equipment are
controlled by touchscreen or mouse with the company's software; cameras can be located in
the building or off -site, with dedicated or dial -up lines used for control; an ergonomic sensitive
control station with a hand -grip joystick with thumb toggle positions the various functions of
the pedestal and camera/lens combination; 619-670-0572; fax 619-670-7040

Circle (374) on Free Info Card
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...Howard Schw3r-zz -tecording
Company chose the ria-rison TV95o
for post -producing the audic for CBS
Sports' broadcast of the 1998 Olympic
Winter Games in Nagaro, _apan. The

TV95o's superior sonic quality and
Harrison's reputa: cn for rock -solid

reliability were the key requirements
for the job. With nine video edit suites

feeding programr-ing to the TV95o
suite 24 hours a day fo- the duration

of the games, fa lure was not an
option. When it has to work... it has to

be a Harrison!
See us at NAB, Bcoth #131_3619

Harrison

Heacquarters
7104 Crossroad Blvd, Suite 118  Brentwood, TN 37027

Phone: 6 5 -370 -pool  Fax: 615-37o-4906
Email: sales(Zg w.ccm  Web Site: www.glw.com

European Operations
4 Cooper House  Ravens -.Brie  3erkhamsted, Herts HP4.2.DX

Phone: 4-44 (c)144a 875 goo

Circle (In) on Free Info Card



VIDEOCART
AAVS DIVA
DVCPRO: with a
modular design,
this videocart
allows a fully
customized
configuration,
based on standard
modules with one
or more expansion
modules; several
videocart machines
can be inked
together via a
remote -control
network; DIVA
DVCPRO can be

used in a wide variety of applications, under the
control of AAVS's Acube automation system or
other automation systems; it holds up to three
VTRs with a capacity of 160 cassettes; +33 1 49
88 34 34; fax +33 1 48 57 33 58; contact@aays.fr

Circle (377) on Free Info Card

AUTOMATION
CONTROLLER
Matco MA -204B: the latest update to the MA204
series, this product is a highly reliable, free-
standing automation controller and 22x3 video
and stereo audio router; the MA -204B adds
SMPTE and tone cuing as standard, Microsoft
Windows -compatible control program and direct
support of video servers, including the Matco MA -
400; 408-353-2670; fax 408-353-8781;
matcol@ix.netcom.com

Circle (375) on Free Info Card

POWER

0

Take the next step...

V

STOP

'44 00:06:13:22

OMEGA'
DIGITAL VIDEO RECORDERS

X11

fast forward video
tel: (800) 755-84 (714) 852-8404

fax: (714) 852-126 www.ffv.com
Circle (92) on Free rfo Carc

 The ultimate high -end, cost-
effective upgrade for industry
standard broadcast analog tape
decks and CRV Laser Disk
Players

 Superior image quality

 FIBRE CHANNEL now available
for faster data transfers at
rates above real time speed
(a blistering 100MB/sec)!

 SERIAL DIGITAL INTERFACE
also available for high -end
facilities that demand
maximum performance

 Random access playback

 Motion-JPEG compression
as low as 2:1

 Multi -channel versions
also available

 Priced to start at
just $6995

Join as at NAB Booth #5449
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ONE COMPANY HAS

DELIVERED MORE SATELLITE

& BROADBAND RF TECHNOLOGY

To THIS PLANET THAN ANYBODY.

f you were thinking the 'digital revolution" has eliminated the need

for crisp, clean analog signals .n the headend, you'd be wrong. In

fact, the quality of picture demanded by today's subscribers is higher

than ever. Er'SRPill00 DigiCipher

That's the very reason Standard Communication's cuest for quality has

established the company as the headend specialist, leading the industry in
Agile lRDII Video Cipher

advancing broadband RF technology.

Standard pioneered the industry's first frequency -agile modulators for 550 MHz, system architecture.

The TVM Series product changed forever the perception tbat agile was a compromise. From the

TVM Series to the Stratum Modulatian System, Standard has consistently set the standards by which

others are measured. But we didn't stop there. We offered the CATV industry its first full4eatured IRD

to fit a single EIA rack space, deliver textbook video specifica-ions, and

satisfy the demand for performance even in the harshest environments.

Now digital compression is hew and Standard Communications
Corporatiol continues to establish t le benchmark with advanced tech-

nology, unique design and practical features. With a reputation built on delivering advanced technology,

You can be assured there is more to come.

To see more of our products and learn more about tie line, visit
our website at http:1Iwww.standardcomm.com.

Agile Omni Global 0.4

es) Standard
% Communications

SATELLITE & BROADBAND
PRODUCTS DIVISION

TV11,15ZOS Stereo CATV Modulator

CORPORATE HEADQUARTERS: Torrance, CA  (310) 532-5300 Fax: (310) 532-0397

EUROPEAN. HEADQUARTERS: London, England  44 1923 800 510  Fax: 1923 800 445

CANADIAN HEADQUARTERS: Ontario, Canada (905) 665-7501 Fax: (905) 6E-5-74.86

WrBsarr: ittp: //ww w.sta nd a rdcomM.COM
Circle ;104) on Free Info Card

See us at NAB Booth 4$S435-



COMMERCIAL
INSERTION
SYSTEM
SeaChange International
Broadcast MediaCluster:
this unit performs multichan-
nel origination, commercial
playback and time shift/delay;
features MPEG-2, ML/4:2:2
profiles, a PC -based server
platform, Windows NT -based
operation and SeaChange's
RAID -2 server cluster architec-
ture; 978-897-0100; fax 978-
897-0132; www.schange.com

Circle (380) on Free Info Card

ROBOTIC RAIL TRACK
Radamec robotic rail track system:
provides broadcast -quality movement for on -
air camera shots; supports Radamec 421 and
435S pan and tilt heads; easy to operate;
configurable with any Radamec control panels;
+44 (0) 1932 561181; fax +44 (0) 1932 568836;
radamec_broadcast@lineone.net

Circle (382) on Free Info Card

Orad Cyberset M: this product allows the
import of Softimage models and animations for
use in conjunction with the CyberSet virtual
studio; time line animations can be generated
and controlled at object level; other features
include shape animation (3-D morphing), the
display of a sequence of images anywhere
within the virtual set, camera animation that
allows the animator to create fly-throughs
without moving the camera and memory -space -
saving instantiation, which allows the creation
of an object to be replicated; 44-(0)171-799-
3100; fax 44-(0)171-976-0922;
100665.2767@compuserve.com

Circle (383) on Free Info Card

COMMERCIAL INSERTION
MODULE
Videomedia VIP -PL play list module: V -LAN
compatible; creates sequences by dragging clips
from one or more bins that are extracted from a
master database onto a time line; sequences can
be created, recalled and edited when other
sequences are playing; WIN95/NT interface and
picture icons make system easy to use; 408-227-
9977; fax 408-227-6707; www.videomedia.com

Circle (379) on Free Info Card

CAMERA SUPPORT &
ROBOTICS, VIRTUAL SETS

TURNKEY VIRTUAL STUDIO
SYSTEMS
RT-SET Larus and Ibis: these systems enable
real-time integration of live talent with 3-D
virtual sets for live and taped broadcast and
cable television, post -production, interactive
programming and other content -intensive video
production; 408-938-2330; fax 408-986-0452

Circle (381) on Free Info Card

TRIPOD HEAD
Bogen Manfrotto pro video tripod head:
new range of features; tripod can support
cameras from 14 to 23 pounds; complements the
original 510 head; provides advanced three -step
drag system for 360° and +75° to -70° tilt with
smooth stop and starts; info@bogenphoto.com;
www.bogenphoto.com

(498) on Free Info Card
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RE 4220 MPEG-2 Video Encoder
MPEG-2 video encoding according to
4:2:2P@ML and MP@ML. Integrated
re -multiplexing functionality or
transport stream additions

RE 4220 MPEG-2 Video Decode
DVB compliant parallel transpor
stream input or a 34, or 45 Mbit/
703 input. Also configurable for
integrated L -band satellite input
(QPSK, 8PSK)

TAURUS Transport Stream Processor
combined TS Processing, real-time

quality Monitoring and
Multiplexing tool including

network adaptation functionality
'cable, telco, broadcast, MMDS)

R 00 DCT Video Codec
ANSI corn t video compression

including li r audio and machine
control. al program backhaul

TV/Film production.
Transmissi rates up to 155 Mbps.

IAN QPSK Satellite Receiver
compliant Satellite Receiver

for broadcast stations, Cable TV
headends and MMDS sites

ALL MANAGED BY THE ROSA
NETWORK MANAGEMENT SYSTEM

BARCO Communication Systems  3240 Town Point Drive  Kennesaw, GA 30144 
Phone: (77C) 218-3200  Fax: (770) 218-3250  E-mail: catherine huth@barco.corn

RE America, In.:.  31C29 Center Ridge Road  Westlake, OH 44145
Phone: (440) 871-7617  Fax: (440) 871-4303  E-mail: cmh@ileamerica.com
See us at NAB, Booth #M6425 Circle (105) on Free Info Card



VIRTUAL SET
SYSTEM
COMPOSITION
AND CONTROL
SOFTWARE
Evans & Sutherland
FuseBox release 3.0: this
software program for the
MindSet system composes,
animates and controls all
aspects of virtual set
production; release 3.0 has
twice the number of
features and functions of
the earlier version; 801-588-
1920; fax 801-588-1925

Circle (384) on Free Info Card

a fully automated live and
904-731-0958;

AUTOMATED LIVE
TV PRODUCTION
WITH ONE -
PERSON CREW
ParkerVision PVTV: an
automated live and live -to -
tape production environment
where one person can
simultaneously orchestrate
multiple cameras, switch
video, mix audio, key graph-
ics, control VTRs and scroll
scripts; at the heart of the
PVTV, is CameraManSTUDIO,

live -to -tape production system; 904-737-1367; fax
www.parkervision.zom; parkerv@jaxnet.com

Circle (3E5) on Free Info Card

FLUID HEAD
Miller Arrow 50: a fluid head that now supports a wide
range of ENG, EFP and film camera configurations with an
extended four -position counterbalance to complement its
seven -position pan/tilt drag range; Arrow features rear -
mounted major controls and indicators; counterbalance, pan/
tilt drag and bubble levels that illuminate are all available at
the push of a button; 973-857-8300; fax 973-857-8188;
www.miller.com.au; mfhusa@aol.com

Circle (386) on Free Info Card

The New Digital TV Transmitter
Seeing is Believing

See it at
Continental Electronics

Corporation
Booth #8333 at NAB

(7)>_rz._) ContilLaztaL eizet2071 Covir2ation_
P.O. BOX 270879  DALLAS, TEXAS 75227-0879

214-381-7161  FAX 214-381-3250  1-800-733-5011
WWW.CONTELEC.COM

Circle (106) on Free Info Card
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Digital/Analog Time
Code Solutions

LTC/VITC generators, readers, character
inserters, harslators

Time code analyzers that identify LTC
and VITC time code errors

Digital VITC readers, generators,
translators, character inserters

Source Identification
Digita /Analog in -plant source ID
systems using VITC to encode time
code, source lame and VTR status

Uplink source ID systems for
Neilsen/VOL

Film Post Production Products

A complete line of Film code
readers, Telec ne Meyer, large
format support (65 & 70 mm)

Windows based GUI for Telecine
Logging and more...

SEE THESE AND MORE SOLUTIONS AT
NAB BOOTH # 13753 (LVCC)

Broadcast & Post Production Solutions
NEW FOR NAB ES

NI On Air Digital Closed Caption Encoder
(internal modem, v -chip support, power failure by-pass)

 Digital Graticule Generator -Safe Area/Title & Masker
 Digital downstream keyer
 GPS referenced Time code Generator
 EBU-SMPTE Time code Converter
 HDTV Graticule Generator/Masker
 New Modular Platform for SDTV & HDTV

Evertz taking care of your Metadata requirements.

EVERTZ MICROSYSTEMS LTD.

3465 Mainway, Burlington, Ontario, Canada. L7M 1A9

Tel: 905-335-3700  Fax: 905-335-3573

web site: www evertz com  E-mail: sales(cvevertz.com
Circle (116) on Free Info Card



HIGH -
RESOLUTION
LENS
Angenieux HR
series: lenses
designed to deliver
the closest video
quality you can get
to film; the lenses
feature the compa-
ny's assisted internal
focusing (AlF)
system, and the HR
12X5.3 AIF wide
superzoom features
the longest zoom
capability in its class;
973-812-3858; fax
973-812-9050

Circle (390) on
Free Info Card

CAMERAS, LENSES, ACCESr

PHOTOGRAPHER'S VEST
Porta-Brace video vest: this vest for ENG and EFP
photographers consists of a soft inner layer and an
outer layer made of a mid -weight Cordura fabric
that is durable and waterproof; pockets are
included for batteries, tapes, tools, secure pass-
port and wallet, pens, rain slicker, ID, lunch and a
cigar; adjustable side tabs allow extra room over
sweaters; side zippers provide extra freedom; 802-
442-8171; fax 802-442-9118

Circle (387) on Free Info Card

TRIAX/COAX
CAMERA
CONTROL
SYSTEM
Telemetrics
TIVI9660: a triax/
coax camera control
system with newly
designed adapters
and added features;
the CE -approved
TM9660 is designed
with component
transmission to
interface directly to
cigital converters; it

can also connect directly to Telemetrics pan/tilt mecha-
nisms for complete CCU functions, along with robotic
functions over a single triax or coax cable; 201-848-9818;
fax 201-848-9819

Circle (394) on Free Info Card

TRIAXIAL CAMERA
CONNECTORS
ADC Telecommunications ProAx line:
easy -to -terminate connectors with innovative
features such as field repairable center
conductors that eliminate the need to
restrip, on -site gender reversal, 0 rings that
provide superior sealing against moisture,
fewer parts to assemble and compatibility
with the tooling you already own; it is
available off the shelf; 612-938-8080; fax 612-
946-3292; www.adc.com

Circle (391) on Free Info Card

MPEG-2 ENCODING SYSTEM
Vela Research Argus 3.0: a Windows NT -based
MPEG-2 encoder system designed for a broad range of
professional applications that require broadcast -quality
digital video; Argus has an extensive range of encod-
ing capabilities for multimedia applications, as well as
high -quality broadcast applications like digital ad
insertion and video -on -demand; new features include
variable bit rate encoding, caching FTP, improved API
and inverse telecine; 813-572-1230; fax 813-573-2508;
www.vela.com

Circle (398) on Free Info Card
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WIRELESS FOR THE YEAR

2000... AND BEYON

It's a tough RF world out there - and it's getting tougher. Fewer

open TV channels. More wireless everywhere. And advanced

digital television will soon be coming to a city near you.

Vega's EMP (Embedded Micro -Processor) Series takes these

challenges in stride, while giving you the Emmy award winning

audio quality you've come to expect from Vega.

EMP technology in the transmitters offers "intelligent"

frequency agility and audio control, allowing you to reprogram

UHF frequencies as often as needed, along with precise

digital control of mic gain.

Vega Wireless Technology,
named winner of the 1996
Emmy' for Pioneering
Achievement in the
Development of Wireless
Microphone Technology
for Broadcast.

0 NATAS/ATAS

The receiver's embedded microprocessor is intelligent enough

to shut itself off when it's not needed, removing any possibility

of digital interference with itself or other units.

Of course, the EMP Series also has all the performance,

features ano reliability needed for the toughest applications.

Vega's EMP Series - specifically designed to meet the

challenges of the year 2000 and the coming century.

For more information on the EMP Serie3, see your Vega

dealer or call us at 1-800-877-1771.

EMP
SERIES

SYNTHESIZED UHF WIRELESS

MAKING HISTORY BY DEFINING THE FUTURE.

Circle (117) on Free Info Card

VEGA
9900 East Baldwin Place

El Monte, CA 91731
(800) 877-1771
(626) 442-0782



NETWORK MANAGEMENT AND CONTROL
Drake D-NAS: this system allows centralized management and control
of transmission networks via over -air commands; it allows the broad-
caster to carry out remote switching and reconfiguration, as well as
monitoring off -site transmission equipment in the MP -2 environment;
+44 1727 871100; fax +44 1707 393530; www.drake-automation.com;
information@drake-informaticn.com

Circle (400) on Free Info Card

DESKTOP VIDEO

ADDITIONS TO
TARGA FAMILY
Truevison expanded TARGA line: new and
more powerful additions to the TARGA
product line include real-time uncompressed
technologies, 3-D DVE add-ons, new open
standards and an expansion of the company's
workstation product line; 800 -522 -TRUE; fax
408-562-4065; www.truevision.com

Circle (402) on Free Info Card

GRAPHICS & ANIMATION
SYSTEMS

WEATHER GRAPHICS SYSTEM
AccuWeather Ultra Graphix version 2.05:
this weather graphics workstation integrates
customized maps, comprehensive weather
information and animated icons on the same
screen while rendering all images in full 3-D
perspective; it also allows users to convert from
2-D to 3-D perspective with a click of the
mouse; the new system can quickly animate
storm tracks, such as hurricanes, with the new
Animatrak rendering; in addition, it has the
ability to edit and save weather modeling data,
as well as render the data into ready -to -air
graphics; 800-566-6606 or 814-237-0309; fax 800-
683-6329; www.accuweather.com;
info@accuwx.com

Circle (405) on Free Info Card

DESKTOP VIDEO SYSTEM
LEITCH-ASC BrowseCutter: this product provides
rsAPEG-1 digital video to the desktop through a custom
applet that will work with standard graphical browser
programs; the applet streams video with time code
and provides access to the VR300's SpotBase software
for monitoring the server's on-line inventory of
available video; BrowseCutter provides a low -resolu-
tion, frame -accurate version of all media that exists in
the broadcast -quality VR300 video server to all
workstations on the network; rundowns and scripts
can be sent v a Ethernet as a rough time line to a
NEWSFIash editing system for finishing; the system will
support third -party newsroom automation systems;
818-843-7004: fax 818-842-8945

Circle (403) on Free Info Card

EDITING, VISUAL EFFECTS AND
GRAPHICS CREATION AND
PLAYBACK SYSTEMS
Discreet Logic FIRE -HD, INFERNO, FROST: new and
enhanced versions of products include the FIRE -HD
on-line non-linear, non -compressed editing system
designed for the high -bandwidth requirements of
HDTV; the INFERNO resolution -independent visual
effects system, which offers a new film tools
module; the FROST 3-D broadcast graphics creation
and playback system is designed for over -the -
shoulders, full -screen graphics, titling and DVE
effects; FROST, which will be demonstrated on the
Silicon Graphics OCTANE, offering a most cost-
effective solution for broadcasters, is upgradeable
to the VAPOUR virtual studio software; 514-393-1616;
fax 514-393-0110; info@discreet.com;
www.discreet.com

Circle (406) on Free Info Card
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1 t omas Fab an
Director f al Pro'ht,-,,t

C -r P Hit D(Yelormer
c-nationa, ri,t 'on

When Teleglobe's Millenniums"' service
moved a virtual mountain by being
the first to deliver MPEG-2 4:2:2 over
ATM networking, Tiernan's high-
performance compression equipment
provided the necessary digital muscle.

Teleglobe's Thomas Fabian says
it all: "Enabling our client in Japan
to transmit a dig'tal television signal
to Montrea4 and 'Vew York via British
Columbia was a huge challenge.
Selecting Tiernan's MPEG-2 4:2:2
video cod6cs proved to be an excellent
choice. Tiernan met an incredibly tight
deadline, he equipment's performance

TE6 4:2:2 Studio Profile Enc)der
anc TDR600 Integrated Receiver Decoder

IERNA
Communications

is true to 'heir word, and Tiernan's
amazing service continues to exceed
our expectations."

To see how the industry's most
comprehensive range of MPEG-2
equipment can help you get a
competitive hold in your marketplace,
contact Tiernan
todcy.

CATCH THE WAVE WITH THE
LEADER IN DIGITAL TELEVISION

V2ijii 1E]5
J 1.).1\ t.1

5751 Copley Drive, Saa , CA 92111 USA
TEL: +1 613587-0252 i FAX: +1 619 587-0257
EMAIL: inia@tiernzn.otim WEB: littp://www.tiernan.com

Leaders in Digital
Circle (118) on Free Info Card

ITH
N

POSSIBLE.

See us at NAB '98:
Sands. Booth T5159 and
LVCC Outdoor Booth OD306



CONVERTERS
YEM EDC-7000, HSC-1125D1A, SSC-1000: the EDC-7000 Super Up Converter
converts NTSC video signals into RGB signals, allowing the NTSC to fit into the
scan lines and the horizontal dots on the LC display or DMD projector; the HSC-
1125D1A HD digital upconverter converts real-time D-1 signals into HD SDI
signals; the vertical and horizontal picture size and position in the frame are
freely variable between three fixed modes; the ADA-1125 HDTV AD/DA
converter provides double functions in a single unit, converting HDTV analog
(YPbPr/GBR) to HDTV digital signals (serial/parallel) and vise versa; the SSC-
1000 NTSC/HD sync converter converts NTSC blackburst signals into three -

level HDTV sync signals and vise versa; 310-544-9343; fax 310-544-9363
Circle (407) on Free Info Card

VIDEO INTERFACE FOR 02
Ensemble Designs Carbon analog I/O
for SGI 02: provides analog video and
key interface for Silicon Graphics 02';
Carbon is great for those using 02 with a
beta deck or other analog gear for
graphics applications; provides full 10 -bit
processing; 530-478-1830; fax 530-478-
1832; www.ensembledesigns.com

Circle (408) on Free Info Card

MOTION EFFECTS SOFTWARE
Inscriber CG/Xtreme: a motion effects software for
Windows NT that enables artists and video producers
to create multiple layer animations consisting of text,
logos, backgrounds and draw objects; TV broadcasters
and post houses can create an unlimited range of
effects that previously required dedicated DVE
hardware systems costing thousands of dollars more;
416-391-4500; fax 416-391-1999; www.inscriber.com

Circle (409) on Free Info Card

INTERCOM, IFB PRODUCTS

-1

.WTIN

DIGITAL IFB CONTROLLER
Comtek DX 3-4: this controller has easy -to -learn
control features with matrix routing connections to
four universal inputs, three outputs and two I/O ports
used for direct interface from cell phones, telco lines
and standard two- or three -wire intercom systems;
any function designated IFB may be vox operated
with automatic programmable attenuation; 801-466-
3463; fax 801-484-6906

Circle (410) on Free Info Card

TELEPHONE INTERFACE
Clear-Com TEL -14: this two-line, auto -nulling telephone interface for the
Matrix Plus digital intercom systems allows up to 16 separate phone lines to
be interfaced in three rack spaces; the unit can also be mixed with any of the
other available interface cards in the frame; the interface automatically nulls
at the beginning of the first telephone call, establishing the best possible
connection between the matrix system and the outside line; from then on, it
will undetectably null and echo cancel in the background; 510-527-6666; fax
510-527-6699; www.clearcom.com

Circle (412) on Free Info Card

220 Broadcast Engineering March 1998



What's In Your
Digital Future?

SYNCHRONIZER? For performance,
features and value, broadcasters prefer DPS synchronizers. Like
the 10 -bit DPS-465 Serial Digital Synchronizer with 01,
component, Y/C and composite video I/O. Or the versatile DPS
MicroSYNC' line of modular video and audio synchronizers.
Systems from one to 32 channels are easy to configure and
economical to expand. 11-om $1,405

HOILIMIWOOD
lIncempres:,ev 01

11,1111a1 Video

Ths NervOr

11111111011111101101,

STILL STORE & MORE!
More than a still store, DPS V -Clips- provides instant access
to any combination of full motion audio/video clips and still
images. From $14,995

Other quality DPS products include slow motion replay
systems, waveform/vectorscope cards and master sync/test
generators. For more information, please visit our web site at
www.dps.com or call 600-45543525 to request our Studio
Line Video Catalog.

stv rat co
NB "E -X

DIGITAL VIDEO
r RECORDER? Compressed or

uncompressed-we've got you covered. For critical
compositing and animation situations, DPS
Hollywood"' provides the lowest cast per minute for
100% uncompressed 01 and component analog
video. For non-linear editing and animation, our
award -winning UPS Perception Video Recorder"
card and our Perception Executive Producer post pro-
duction system offer unsurpassed performance at a
surprisingly affordable price. From $1,005

TIME BASE CORRECTOR?
Our first digital time base corrector, the DPS-1, was introduced
over twenty years ago. Later we developed the world's first TBC
on a PC card. Today, we offer the industry's widest assortment of
rackmount and PC card based models. From $850

DIGITAL PROCESSING SYSTEMS

800-775-3314  WININ.BPS.COM
DOS Hollywood DPS Mi ro Sync d DI'S V lips are trademark of Dig( al Processing Systems Inc nf

Canada: 905-944-4000 Fax: 905-944-4200
USA: 606-371-5533 FEX: 606-371-3729
Europe: 1252-718300 Fax: 1252-718400
Asia -Pacific: 61-2-9586 0088 Fax: 61-2-9586-0988

See us at NAB Booth #6052
DPS Perception Wien Ref.onl

Circle (119) on Free Info Card
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WIRELESS
INTERCOM
SYSTEMS
Telex Radiocom BTR-600
and BTR-500: the BTR-600
is a full -duplex, two -channel
encrypted digital system
featuring a UHF transmit-
ting belt pack and receiving
base station; it addresses
two independent channels
of a wired intercom from
the base station; the system operates in the 524MHz to 608MHz and 614MHz to
746MHz frequency bands and integrates into any two -wire or four -wire Telex, US
or other intercom system; the digital encryption scheme offers a cipher code of
65,536 possible combinations; the BTR-500 is identical to the BTR-600 without the
digital encryption system; 612-884-4051; fax 612-884-0043

Circle (413) on Free Into Card

LIGHTING EQUIPMENT

LIGHTING AND SUSPENSION PRODUCTS
Sachtler Corporation of America products: the motorized Pantograph offers extensions up to 33
feet and computer -controlled positioning; robotic Studio Lights offer a motorized yoke for fresnel lens
spotlights, a motorized focus module and motorized four-leaf barndoors; the Studio 2000, a PC Windows
'95 or NT -based positioning control software for studio suspension equipment and motorized lights; 516-
867-4900; fax 516-623-6844

Circle (414) on Free Into Card

Cartoni Family Values.
Meet the Cartoni Family. With systems for
nearly every professional camera, Cartoni offers
3 fluid heads for ENG/EFP work. Take one out
for a spin. Discover great values from Cartoni.

Beta-Ideal for ENG/EFP cameras up to 33 lbs.
The lightest weight head in its class. 3 -step
counterbalance system. Systems from $2995.

Gamma-Go full tilt with Gamma's
+90°/-85° tilt range. Supports
13-35 lbs. Infinitely adjustable
counterbalance system.
Systems from $3995.

Delta-The first head to offer digital
displays indicating counterbalance &
drag values for repeatable set-ups.
Infinitely adjustable counterbalance.
Holds 18-38 lbs. Systems from $4995.

These Systems feature:
 Spirit levels (illuminated on Gamma & Delta)
 5 Year Warranty

rbe Ivoth et Dr Cartono set Me

 Mid -level spreaders Man.,' kg one ol the most POW,
methods of acnoewng selectable a.

 Soft Case
repeatablr,cous drag,sra

1-888-227-8684

CARTONI:
Cartoni USA Ph. 805/520-6086
Fax: 805/520-6949  email: cartoniusa©aol.com
Cartoni S.p.A Ph: 39 06 4382002
Fax: 39 06 43588293  www.cartoni.com

Circle (120) on Free Info Card
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ONE S URCE,
MANY SOLUTIONS

Broadcast C Post Applications

Integration with Existing Equipment

Digital Disk Recorders G. Servers

211+ Years of Control Experience

mnrd Oft ( ) W hits
Videomedia's award winning ( NAB 97) VIP Suite
family of broadcast, post production, and station

lion, now has a new commercial insertion

Mile, named the VIP -PL (play list).

Sequences are created by dragging clips from one
or more bins, extrared from a networked, visual
database, onto a timeline. Sequences can be created,

recalled, and even edited while another is being
executed. Sequences can be initiated manually, at

a user specified time, from a GPI, or upon c letionior
of a preceding sequence.

Key features include:

Control of VTR, DDR, switchers, and.

(local, satellite, network feed, etc. ).

Unlimited number of sequences and events can
be scheduled on an infinite timeline.

Restructure play list on the fly.

 Manual override of all control functions,
and more ... - -

NAB '98
BOOTH 10335 LVCC

Videomedia

True
64 x 64
Matrix

We could
go on.

We came from 20+ years in the control field:

Videomedia ccril e -onto the automation scene from on extentive

background in :ontrol of tradit owl broadcast and post equipment.

As the originator of the ]ighly successful V -LAN Universal Control

and Synchronization Network, with over 75,000 installed worldwide

by 1998, Videomedia had tamed the field by offering a single

control stank c, that transcended all the professional equipment

manufactured since the 1970's. This standard is also universal in

a myriad of applications. as the hardware can be reconfigured over

the whole range of VTR's, DR's, switchers, routers, D E's, and

audio mixers, -orr any manufacturer.

We saw the problems of controlling the digital

broadcast facility:

As digital equipment molod?,d onto the scene, Videomedia saw

newer challenges of con -rolling and synchronizing both the installed

RS -422 electro-mecharical dwi:es and the computer based digital

recorders/senes, as Art of a total system automation solution.

The big payof- -o -he acadcost industry would be that all existing

equipment coa,d be in-egraied with the newer dicital hardware,

in a smooth mijrction over tioe, thereby reducing he investments

and inherent r sks of rumpilg into the new digital technology.

We conquered the integration of analog and

digital devices:

Videomedia km now cc nque ed the frame accurate, remote control

and synchrorication, cross LAN or WAN netwoRs with a new

distributed prrool. Using IP p otocol to control digital devices on

a network, as Ne I as V7LAN fo the RS -422 devices, Videomedia

can integrate iomplet3 automation systems, due to this control

architecture be ric commtibk with virtually all network topologies.

Using applets wr tten n the JPVA language, control can be from

any type of cri4uter opera-ing system, located anywhere on the

network. For rumple multi-fmat 2XS servers ( SDI, MPEG1&2,

M-JPEG ), shcring a :omrr or RAID, can all be simultaneously

controlled frin a mcster, or from anywhere on the network.

175 Lewes Road Unit #23
San Jose, CA 95111

phone/fax correspondence:
sales: 408.227.9977

technical support: 208.762.4162
sales fax: 408.227.6707

APOIlrwsvw:tiideomedia.com
sales sales@videomedia.com

service email: techsupport4videornedia.com
Circle (107) on Free Info Card

Introducing the new 8Y -XL from

AutoPatch , a true 64 x 64 matrix
biilt with large and growing
applications in mind. From its 180
MHz bandwidth to the thousands
of possible configurations, the 8Y -XL

Am was designed to deliver big-time

AutoPatch-7
performance at an amazingly small
price. And the 8Y -XL is ultimately

Modular
f_exible. The 8Y -XL combines the
abi_ity to switch multiple signal

Flexibility types like Audio, Composite Video,
v/c, RGBHV, and Digital signals in
the same system, all with the
ffexibility of expanding or
-econfiguring the system in the field.

Dther features of the 8V -XL include:
 Field expandable to 64 inputs x

256 outputs
 "Virtual Matrix" configurable with

Y -TOOLS groupings software
 Includes free Windows graphical

control and scheduling software
 32 memory "Presets"
 10 day lead time on standard

configurations

But that's just the beginning.
The 8Y -XL has so many features,

( we have to stop somewhere.

Circle (108) on Free Info Card
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Only AutoPatch backs
each product up with

a lifetime parts
warranty". If
anything should

need repair or
replacement, we'll take care

of it free, forever. You won't find
a warranty this good anywhere
2lse in the business. AutoPatch
also offers 24 -hour technical
and installation assistance via
our AutoAssise phone line Whatever
your questions are, we're there
to answer
them-day AUTows SIST
or night. 26nn 18.0.622-0296

See us at NAB Booth #6429
at the Sands in Las Vegas,
April 6-9.

AU TO PATCH

800-622-0246 (U.S.)
A Division of XN Technologies, Inc.
2416 Cheney -Spokane Rd.
Cheney, WA 99004-0350
(509) 235-2636
Fax (509) 235-2646
www.autopatch.com

1998 AutoPatch
 Subject to certain conditions.

See warranty brochure for details



LIGHT KIT
Pana-Tek Cool -Lux CON1130/SOFT Kit: this
kit designed around the Cool -Lux Combo -
Light, which accepts 300W, 500W, 750W or
1,000W double -ended lamps with a
Softlight Hood to prevent projecting heat
on the subject; the COMBO/SOFT Kit
contains three Combo -Lights, barn doors,
Softlight Hoods, diffusion accessories and
500W bulbs; the kit also contains two
lightweight AC/DC Mini -Cools with 250W
lamps, four-way barn doors and dimmers;
for DC applications, the kit contains a 12V,
22W bulb and daylight filter assembly; a
35W, 12V Micro -Lux is included for ENG
requirements; 805-482-4820

Circle (415) on Free info Card

HALOGEN OR ARC
CAMERA LIGHT
PAG Ltd. Paglight: interchangeable plug-
in lamp units allow variants of unit type or
wattage to be changed without requiring
the user to handle the quartz envelope; a
PowerMax control unit incorporates a
voltage -control unit, which incorporates a
voltage control circuit that extends battery
run time and improves lamp filament life,
while ensuring a constant and correct color
temperature output; the PowerArc option
can be plugged in to convert from halogen
to metal -halide arc; the light is continuously
focusable from spot to flood with an even
spectral distribution; a multidirectional

llovkic the light to be

tf
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VIRTUAL LIGHT PROCESSOR
Haplotec VLP 5000: a digital light processor that
eliminates out -of -the -studio lighting problems by adjust-
ing light content pixel by pixel in real time; the VLP 5000 is
designed specifically to decipher highlights and shadows
to create a more realistic image; ENG crews, sports
broadcasters and other video professionals can use the
VLP 5000 to improve loss of detail due to extreme
shadows or brightness; 408-573-9000; fax 408-573-7067;
www.haplotec.com; info@haplotec.com

Circle (418) on Free Info Card

PORTABLE LIGHTING SYSTEMS
Kino Flo UL -approved lighting, UL safety
lighting for portable fluorescent fixtures; system
meets new UL safety standards for patented Kino

oi. 7c7 7017. fav S21Q 7a7_

LIGHTING EQUIPMENT
Cool -Lux COOL -Brick: the new and improved Brick is designed so that there is no recessed pin to wear out andthe casing opens so it is capable of recell servicing for years of use; a key optional feature is a specially lighted
panel on the front of the COOL -Brick that can display the broadcast organization's name; a master on/off
switch governs the COOL -Brick so it will not discharge even when attached to the camera; the COOL -Brick is
available in 13.2 and 14.4 voltages; 805-482-4820; fax 805-482-0736

Circle (421) on Free Info Card

LIGHTING
EQUIPMENT
Blaine Lentz Lighting Associates ProLens, ProMic,
ProBaby: the ProLens shade eliminates the need for flare
compensation and continuous riding of black levels by
providing maximum flare protection at every focal length
and on every box type lens; the ProMic components for
mounting effects mics can be used on all flat and round
surfaces, ranging from hard camera lenses to padded
stadium railings and gang poles; 818-887-7148; fax 818-887-
4472; Tvlights@worldnet.att.net

Circle (420) on Free Info Card

NORSE CODE: COMPACT SIZE .... OUTSTANDING PERFORMANCE
ANALOG AND DIGITAL FORMATS:
8 X 8 routers (1 RU -19", 1.6" deep incl. optional XY Control Panel)
16 x 2 routers (1 RU -19", 1.6" deep incl. Cortrol Panel)
16 x 16 routers (1 RU -19", 12" deep)
Distribution Amplifiers

FIRST YEAR ANNIVERSARY:
 Ideally suited for Broadcast,

Multimedia and Telecom applications
 Competitively priced

 Ingenious design, SMD technology,

low power consumption, flexible

configuration and expandability

 "The solution" for studios,

post production and mobile vans
 MIDI Interface protocol

 3 year warrant'
In stock for immediate delivery

Proven broadcast performance
in 37 countries!

NEW FOR NAB 98: "PRO XV'
32 x 32 routers (3RU-19", 4" demo) SD vkith 540 Mbit/s
D/A, A/D converters for Audio anc video

eL ?41,1iTait.---°13°
14441itt

Network Eledrorriles itS
Ranvik Brygge = 0 ,N-3212 Sandefiord, Norway
Phone: + 47 334 E3200 - Fax: + 47 334 63201
email: networkonline.no
Web:http://wwwrietwork-electronics.no

See us at.

NAM
La_ Vedas, Nevada

&et* S1C 309
(a-. the Sands)

US Nationa Fefireseataives
Tobin Pnadtx-ions, Inc.

133 West 19th St., New York NY 1001 1
(212)T27-1SCO Fax (212)723-1766
1-800-877-11373
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Stepping up to digital broadcasting
used to be a risky business.

Introducing the new DiviCom MediaView" MV40 encoder. With its powerful
architecture and built-in upgrade path, the MV40 MPEG-2 encoding system
protects you against the shattering effects of a changing digital environment.
Without it, your technology investment could be in jeopardy.

A full complement of advanced features includes sophisticated preprocessing,
4th generation dual -pass compression technology, unique lookahead statistical
multiplexing and 4:2:0/4:2:2 switchability. All of which adds up to higher quality
video at lower bit rates, and a risk -free migration path to high definition TV.
Take the first step now. Call DiviCom at +1.408.490.6560, or visit us at
www.divi.com.

MediaView is a trademark Visit us at NAB Booth S3568
of DiviCom Inc.

How Digital Video Networks.

London Paris Hong Kong Silicon Valley
Circle (110) on Free Info Card



CONDENSER
MICRO-
PHONE
Sennheiser MKH 2-
80: a series of RF
condenser micro-
phones designed for
recording the most
exacting criteria; the
microphones feature
low inherent self -noise for exceptionally accurate
sound reproduction and high sensitivity ensures an
excellent signal-to-noise ratio, even for weak
signals; the low weight and durable light metal
design make them suitable for outdoor applica-
tions; 860-434-9190; fax 860-434-9022;
www.sennheiserusa.com;
miclit@sennheiserusa.com

Circle (423) on Free Info Card

PRODUCTION SNITCHERS &
VIDEO EFFECTS, KEYERS

A/B DIGITAL LINEAR
KEYER-SWITCHERS
PSP Digital Ltd. PVS-4, PVS-2: the stand-alone PVS-4
is capable of true 4:4:4 signal processing and incorpo-
rates a PC -based design that provides the flexibility to
integrate third -party signal processing hardware; the
unit can be controlled under GVG emulation from a PC
or workstation or it can be used with an optional
control panel; the PVS-2 4:2:2 is for autoconforming
and graphics composition applications; 44-1635-522-
534; fax 44-1635-551-995; www.psp-digital.co.uk

Circle (427) on Free Info Card

WIRELESS MIC RECEIVER
Sennheiser EM3532: this two -channel,
computer -controlled, true -diversity unit
offers 32 programmable UHF receiver
frequencies and circuitry incorporating
PLL synthesis; features include a 40Hz to
20kHz frequency response, 434MHz to
960MHz frequency range, maximum
switching bandwidth of 24MHz and a
companion noise reduction system that
results in a 100dB S/N ratio; 860-434-9190;
fax 860-434-1759;
www.sennheiserusa.com

Ckrcle (422) on Free Info Card

TWO -CHANNEL
UHF SYSTEM
Nady Systems Platinum 802 series: this
two -channel UHF system offers profession-
al features and DigiTRU Diversity, pack-
aged in a system costing less than many
single -channel UHF systems; it consists of
an ultracompact rack -mountable receiver
with dual front -mounted antennas,
adjustable Vine "1/4" and fix mic level XLR
outputs; it also features a full range of
transmitter options, including durable
hand-held, lavalier, instrument and head
mics; 510-652-2411; fax 510-652-5075;
www.nadywireless.com

Circle (424) on Free Info Card

REMOTE CONTROL OPTION FOR MIRAGE
Sierra Video Systems mini -production switcher control for Mirage: a new remote -control panel
option is available for the Mirage real-time digital image compositing system; the new panel unveils a
small production switcher built into Mirage; the panel can be used with Mirage's on -screen graphical user
interface and has a trackball mounted in the middle that provides control of all functions that the mouse
can operate in addition to a level arm mode; other Mirage production features include standard protocol -
based editor interface, auto -transition and look -ahead preview; 530-478-1000; fax 530-478-1105;
www.sierravideo.com; sales@sierravideo.com

Circle (428) on Free Info Card
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Finally, a place to stick
the FCC's DTV requirements.

Introducing the world's only video jacks to surpass
SMPTE® 292M specifications for uncompressed HDTV

You're looking right up the business end of the SVJ-2 Super Video Jack from ADC Telecommunications. A breakthrough jack that

can do far more than help convert your station to digital television - it will take you all the way to HDTV  That's because

ADC Superjacks don't just pass SMPTE 292M specs, they blow them out of the water. Our standard -s ze SVJ-2, for example, can

handle bandwidths up to 2.4 GHz. And our mid -size MVJ-3 can go to 3.0 GHz and beyond. Which means these jacks could

realistically outlive your entire network. That's why we call them "future proof." No matter what DTV format your

station adopts now, you won't have to upgrade again.  ADC Superjacks. The

best place in the world to stick FCC

requirements for DTV.  As

you'd expect, ADC is innovating

the broadcast industry.

No other jacks on the market The impedance performance
come close to the performance of the nearest competitive
of ADC's Superjack family. jack spirals out of control.

1998 ADC Telecommunications See us at NAB booth #6047
Circle (111) on Free Info Card

Call fora free Tech Brief on the
DTV story and complete product
information on ADC Superjacks.

1-800-726-4266
Or visit is at

www.adc.com/
Products/AVproducts/
index.html

1 -Telecommunications



COMPONENT DIGITAL/
ANALOG VIDEO MIXER,
D-1 -TO-ANALOG
CONVERTER
Video GainesVille MightyMix,
MightyCoder: the MightyMix eight -
input mixer is integrated into a one-
piece package measuring only
17"Wx13.5"Dx5.8"H; a preprogrammed
DVE option adds 100 ready -to -use 3-D
effects; the MightyCoder D -1 -to -analog
converter measures 4.2"x3"x1.25" and
weighs less than eight ounces without power
5320

1111111111111111

supply; 352-372-0270; fax 3 52-378-

(429) nn Preto Infn nevi

COMPOSITING AND SPECIAL EFFECTS TOOL
Chyron Concerto: an aggressive full -service compositing and special effects
tool for Windows and Windows NT workstations; it supports unlimited layers
of video and audio and provides users with filters, compositing and roto-
matte automation features; the user can edit a series or rendered sequences,
then add transitions; the system supports a range of resolutions from icon -
size to full high -resolution images above 1,280x1,024; the user can output
lower resolution views for faster preview and compositing; 516-845-2026; fax
516-845-3895; www.chyron.com

Circle (430) on Free Info Card

CALL 1-800-669-9667
FOR A FREE
PRODUCT
CATALOG

Complete ENG System Solutions from EMS

Breaking News Demands
ss PeJ

COMPLETE
BROADCAST SYSTEMS:

GPS Helicopter Systems

Truck Microwave Systems

Complete Portable Systems

Central Receive Sites

Digital Links

STL/TSL/ICR

Antennas

Demonstrations Available

Broadcast
Microwave

wv_n, Services, Inc.
5636 Ruffin Road  San Diego, CA 92123-6388
E -Mail: bms@bms-inc.com  Fax (619) 560-1637

http:/www.bms-inc.com Phone (619) 560-8601

1-(800) 669-9667

1111.

Unsurpassed performance and the latest in
microwave technology means reliable broadcast

systems for newsgathering teams around the globe.
From airborne to remote, we manufacture complete

ENG system packages. Custom configurations available.

Circle (112) on Free Info Card
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"These broadcasters needed

a CG solution.
Here's what
they found.'

Character
generator
for Win NT 4.0

INSCRIBER & DIGISUITE
Paul Doughty & David Mundee

"One of the main things for us
was that the CG is PC- based and

not proprietary."
Inscriber & DigiSuite:
Broadcast CG, animation,
still store, and live titling
solutions on a powerful,
flexible platform.

M A T

P lc-1st:1'17

Ei
inscriber
TECHNOLOGY

*INSCRIBER IS A REGISTERED TRADEMARK AND
CGSUPREME AND CGXTREME ARE TRADMARKS
OF INSCRIBER TECHNOLOGY CORPORATION.
MATROX AND DIGISUITE ARE REGISTERED
TRADEMARKS, AND MATROX DIGIMIX IS A

TRADEMARK OF MATROX ELECTRONIC SYSTEMS LTD.
OTHER PRODUCT NAMES MENTIONED MAY BE
REGISTERED TRADEMARKS OR TRADEMARKS OF
THEIR RESPECTIVE COMPANIES.

// e looked carefully at the quality of the output. Inscriber was
equivalent to anything out there. I'm happy with it and would buy

another one. We are also satisfied with Matrox; they have a strong
reputation, offer good web support, and seem to offer the whole package.

"Cost was also a factor in our decision. Inscriber and DigiSuite fill a void
in the mid -range, offering good functionality at a reasonable price.

DAVID MUNDEE  CHIEF ENGINEER
WCSHE/NBC  PORTLAND, MAINE

W// II e ran Inscriber through some tests and found it would accomplish the
tasks we needed quickly and easily. The fact it was PC -based was also

important for integrating files from other workstations in our network.

"Inscriber and DigiSuite met all our needs. The price was in our ballpark,
and our editors have been very happy with the program.

See Inscriber at NAB Booth # RS4138
See Matrox at NAB Booth #S2306

PAUL DOUGHTY  DIRECTOR OF NEWS
WCSHE/NBC  PORTLAND, MAINE

Contact Inscriber for a free demo CD-ROM of Inscriber CGSupreme.

FOR MORE INFORMATION ON INSCRIBER CGSUPREME
please call 1.800.363.3400 or +1.519.570.9111, or visit our website at www.inscriber.com
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g-am/preview), LAN 10BASE-T interface;
foraicb@zol.com

DIGITAL VIDEO MIXER
WITH 3-D DVE
EFFECTS
FOR -A VPS-400D/DP: a serial
dicital component I/O v deo mixer
with DTV operation; it includes a
bu It -in floppy disk drive to upload/
download operational data and
multiple add-on features are
available, including real 3-D DVE
effects, chroma- key, tally out,
anal Dig composite outputs (pro -

714 -89--33'1; fax 714-894-5399;

Circla (431) on Free Info ::a -d

VIDEO-
CASSETTES
Quantegy Digital
Betacam videocas-
settes: the DBC formula-
tion provides superior
operational and archival
performance in extreme
environments, it offers
high durability and

output, combined with consistency and reliability; the coactive site
binder system is designed to improve cross -linking and reduce debris;
other features include a precision high -impact cassette mechanism,
advanced anti -static plastics, Quantegy's exclusive labelling system ano
convenient cassette sizes from six to 124 minutes; 800-752-0732 or
770-486-2800; fax 800-628-0535

Circle (434) on Free Info Card

VIDEOCASSETTES
Quantegy Betacam SP: BSP is specifically designed for the
picture -perfect performance required for critical applications;
it provides excellent picture and audio reproduction for
professional ENG/EFP and studio applications; manufactured
under stringent quality controls, the videocassettes feature
ultrafine metal particle and dimensionally stabilized polyester
backing that prevents skew errors and maintains low dropout
rates; 800-752-0732 or 770-486-2800; lax 800-628-0535

Circle (433) on Free Info Card

DIGITAL EIGHT -
TRACK TAPE
HHB DA113: this digital
eight -track tape is optimized
for Tascam DA88 and Sony
PCM800 digital audio eight -
track recorders; the DA113
features superior quality and
113 -minutes in length; it also
features a specially formulat-
ed metal binder that is key
to ensuring a negligible
drop -in output after the
repeated playback cycles
required in professional
applications; the bond
between the ultrafine metal
particle recording layer and
the bass film of the HHB
DA113 is so strong that even
after 100 passes, the mea-
sured drop -in output is less
than 0.5dB; 310-319-1111; fax
310-319-1311;

sales@hhbusa.com
Circle (432) on Free Info Card
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See us at NAB, Booth #S411350 Albany Turnpikt.., C.atit.cm, CT 06019
1360-169.3-0.2.313 FAX 860-159.3- '749 7
http ://w w vv . nova- s ys . corn 0 Copyright 1997, Nova Systems
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TIME -CODE CONVERTER
Evertz 8010 digital time -code converter:
provides accurate conversion of time of EBU to
SMPTE time code; also provides D-VITC genera-
tor, LTC to D-VITC translator and character
insertion; analog monitor option; 905-335-3700;
fax 905-335-3573; sales@evertz.com;
www.evertz.com

Circle (438) on Free Info Card

VBI DATA BRIDGE
Broadcast Video Systems VBI-10 data bridge:
solves problems in video processing and time -
shifting equipment; VBI-10 can help reinsert
original data, VITS and closed -captioning on the
outgoing video; can also delete unwanted data
from selected line, move selected VBI from one
signal and insert it into another; 905-764-1584; fax
905-764-7438; bvs@bvs.on.ca; www.bvs.on.ca

Circle (439) on Free Info Card

DESKTOP VIDEO RACK
MetaWave MW12: this rack is a space -saving
case that holds two MW series signal process-
ing boards and is designed for use in desktop
video and other applications where space is
restricted; the unit can accommodate MW
audio and video converters, as well as audio
embedders/extractors; 44-1635-299000; fax
44-1635-299299; info@metawave.co.uk;
www.metawave.co.uk

Circle (440) on Free Info Card

VIDEOTAPE CLEANING AND
EVALUATION FOR DVCPRO
CASSETTES
RTI/Research Technology International
TapeChek TC 5100: this products lets you
confidently recycle your videotapes quickly and
easily; the TapeChek cleans and polishes the
tape surface, removing loose particles and dust;
a high -resolution defect detector locates tape
damage preventing avoidable tape failure; a
tape information display shows tape length in
minutes and the number and location of any
physical defects; the unit recycles a two-hour
tape in as little as three minutes; 800-323-7520
or 847-677-3000; fax 800-784-6733 or 847-677-
1311; www.rtico.com; TapeChek@rtico.co

Circle (435) on Free Info Card

FILE SERVER STATION
Winsted: LRx series: a modular series of file server
stations featuring steel, L -Frame architecture;
components can be mixed and matched and each
system includes smooth rolling wheels; the basic L -
frame comes with a stationary server shelf for
multiple servers or a pullout server shelf for individu-
al servers; the sliding server shelves have optional
retractable cable lacing guides to help keep cables in
place while the server is pulled out; pull-out key-
board shelves, deep enough to hold three key-
boards, come in flat or tiered versions; 800-559-6691
or 612-944-9050; fax 612-944-1546;
www.winsted.com; racks@winsted.com

Circle (441) on Free Info Card
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Introducing The First 2 -Rack Unit Compressed Digital Video Exciter

From the most respected names in Satellite
Video Exciters and Video Compression comes
the Compressed Digital Video Exciter which
combines an advanced encoder chip set design
with state-of-the-art modulation and RF frequency
conversion technology.

 Video/Audio In, RF Out
 At 3.5", Smallest Size Available
 MPEG-2/DVB Compliant

 Premium Compressed Video Quality
 RF Frequency Conversion to L, C or Ku Baud
 Plug and Play Replacement for Existing
Analog Equipment

 Budget Friendly
 Applies to: Mobile lelminais (DSNC), Fixed
Uplinks/Teleports,Video/Inage Distribution,
Distance Learning, Busines-sTV/Government,
SportslTelemedicine

.EADERS IN TELLCOMMUVHATIOei TECHNOLOGY
ABOVE AND BETON/

Vi ;it us at NAB, Sands Booth tt-3851

70 Suffolk Court, Hauppauge, NY 11788  516-273-7111  Fax 516-273-7119
www.Inr.com  e-mail digitvid@kr.com  Call Toll -Free Fo- Technical Support 1-8818-LNR-7858

From Outside US 001 516 761 5567
Circle (123) on Free Info Card
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TBCs, FRAME SYNCS & CONVERSION EQUIPMENT

NTSC/PAL DECODER
Television Equipment Associates
CDD-3101: Matthey Electronics has a
single -card, the CDD-3101, that offers
high -quality three -line adaptive comb
filter decoding, with 10 -bit internal
processing; composite analog signals
are converted from NTSC/PAL directly
into serial digital component 4:2:2
format; for better distribution, the
Matthey decoder has four serial D-1
outputs; 914-763-8893; fax 914-763-9158

Circle (442) on Free Info Card

picoLink Encodes oirr

MINIATURE ENCODERS/DECODERS
AND CONVERTERS
Miranda Technologies picoLink: this series of micro
products offers a variety of stand-alone interfacing options,
including component or composite analog to 4:2:2 decoder, S -

Video to 4:2:2 decoder, composite to CAV or S -Video decoder
and ARC, and composite aspect ratio converter; 514-333-1772;

fax 514-333-9828; www.miranda.com
Circle (444) on Free Info Card

-he-New-Stri e -in-Vegas!

5ini

TS100E COAXIAL CABLE STRIPPER
 5 strippers in 1 easy to use hand tool
 Rotary knob selects 5 different cable setups
 Usable cable 0.D. range: .173"-.402"
 Replaceable circular steel blade cassettes
 For all Canare 75Q BNC, RCA & F crimp plugs

SEE m "t s"6
9o .1°7BOth 14311S5-

LVe

N.,\898
CAA /ARE "

531 5th Street  Unit A San Fernando, CA 91340 USA
tel: (818) 365-2446 fax: (818) 365-0479
w w w. can a r e.c om

VIDEO SCAN
CONVERTER
RGB Spectrum
Videolink 1650: a video
scan converter that
accepts interlaced or
non -interlaced RGB inputs
from virtually any
workstation or desktop
computer (with screen
resolutions up to 1,600x
1,200 pixels); the new
RGB/Videolink model will
output broadcast -quality
NTSC and PAL composite
video, S -Video and
component analog video
(CAV); features include
zoom function, broad-
cast -quality gen-lock and
three levels of flicker
filtering; the system saves
programmable set-ups in
non-volatile storage and
allows for user -definable
zoom pre-set on the front
panel; 510-814-7000; fax
510-814-7026;
www.rgb.com

Circle (443) on Free Info Card
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Losing out to the competition?

CVO
COMPA MPONENT DIGITAL MIXE

Designed for budget conscious users, the single
M/E CIV60 digital component mixer with user
friendly control panel delivers superb support,
commonly demanded functions. Croma key
standard, optional adv. wipe pattern capabil-
ity.

CV332
COMPONENT DIGITAL VIDEO MIXER

Provides 2 M/E and PGM/PST buses, 2 DSK
channels, plus up to 8 optional AUX buses. ASIC
techn design. Up to 2 keyers, key mask bus
and p bus possible. Key modifiers
breakawa key possible. Effec
ea. key sours sing
(4:4:4:4 w/ DVE o e, 2 color
background (w/ splash) generators. Preset wipes
w/ modifiers. Full range of auto transitions, 4 internal
advanced frame stores. Data unload/download,
color correction options.

........Video
EE Gaines Ville

PROWLGroup
FOR -A Head Office : 3-1-7 Ebisu, Sibuya-ku, Tokyo 150-3013, Japan
FOR -A CORPORATION OF AMERICA : 11095 Knott Ave.. Cypress. CA 90630, U.S.A.
FOR -A CORPORATION OF CANADA : 425 Queen St. W.#210, To -onto, Ontario M5V 2A5. Canada
FOR -A (UK) LIMITED : Heritage House, 21 Inner Park Rc., Loadcm SW19 6ED, UK
FOR -A ITALIA : Viale Europa 50 20093, Cologno M truest. (MI), Milan, Italy
FOR -A Beijing : Rm 1802, Tower I. Henderson Ctr.. 18 1-anguomennei Ave., Beijing, China
FOR -A Singapore : 102E Pasir Panjang Rd., #07-05 Citiliik W. Complex, Singapore 118529
For Technical Info:
VGV Inc. d/b/a Video Gainesville : 2400 N.E. Waldo Road, Gaineswille, FL 32609. U.S.A.

Mighlyfilhi
ANALOG/DIGITAL VIDEO MIXER

MAnalog and digital component I/O capable.
MCompact and simple single L nit design.
M8/10 bit (digital), RGEVYPePF (analog) select inputs.

I18/10 bit (digital), YC/F:GB/YPePn (analog) select outputs.
MMany user demandec featuras and options.
EPreprogrammed DVE option aids 100 ready -to -go 3D effects.

MExcels n small edit suite or limited space applications.

fri4.44,044044. D/A

DIGITAL -TO -ANALOG CONVERTER

Compact, low cost digital -to -analog converter. Accepts serial digital co
outputs 2 reclocked serial digital, 1 analog composite, and 1 analog outpu
as .:omposite/YC/RGB/YRIPu. Selectable digital filters. Component o
polated t composite/YC to 8:8:8. 10bit hi -as DACs, select
amp. adju off. Built-in color bar generaor and signal

CV132

See us at NAB Booth #12217

e

nter-
filters,

indicators.

COMFONENT DIGITAL VIDEO MIXER
Desigred for superb support, but with economy
in mir d, the single M/E CV120 component
digital mixer .s perfect for telecine, small edit
suite, and other system applications.

COMPONENT DIGITAL MIXER
Provides up to 32 serial digital inputs (16 stan-
dard), plus black, 4 program, 2 preview outputs
possible. 2 ea color background, advance wipe
generators. -'reset wipes w/ modifiers. 'Soft
box mask' or wipe generator mask keys: flying

'variable soft' madows, or other key modifiers.
Auto transitions, adv. 2D filtering, foreground
suppression for throma keys. Event memory, stan-
dard editor interface protocol.

Homepage: http://www.for-a.co.jp
+81 (0).-3-146-3J36, Fax : +81 (0)3-3446-1470
+1 714-894-331-,
+1 416-977-034:,

Fax : +1 714-894-5399
Fax : +1 416-977-0657

+44(0)181-788-J664, Fax : +44 (0)181-788-7435
+39 (0):-254-3665/6. Fax : +39 (0)2-254-0477
+86 10-6518-3 5, Fax : +86 10-6518-3866
+65 377-0901. Fax : +65 377-0902

+1 352-372-027k Fax : +I 352-378-5320
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THE ONLY
SCAN
CONVERTER
with a

u11004
SMOOTH
ZOOM
INTRODUCING . . .

THE RGB/VIDEOLINK'
1 700D-1

COMPUTER

ZOOMED
VIDEO

We designed our new
RGB/Videolink 1700D-1
video scan converter
with a 400% zoom -
so smooth you can
continuously pan and
zoom while videotaping.
Choose linear or eased
motion. Set the initial
and final positions.
Execute the move with
the touch of a button.
The result - perfectly
smooth moves, easily
executed, broadcast
quality.
A unique combination
of quality and features
makes the RGB/Videolink
1700D-1 simply the best
scan converter on the
market.
Visit our web site:
http//www.rgb.com

GIB SPECTRUM ®
V,

communications
company

950 Marina Village Pkwy
Alameda, CA 94501
(510) 814-7000
(510) 814-7026 FAX
E-mail: sales@rgb.com

TEST & MEASUREMENT EQUIPMENT

AUTOMATED
VIDEO
SIGNAL
MONITORS
Magni Systems
AVM 510 N and T
versions: these
new versions of the
AVM series offer the
capability of
unattended error
detection and
reporting of non-
linear distortions and depth of modulation signal parameters; for on -

site monitoring, errors can be logged with time/data stamps; for
remote site monitoring, both measurements and waveforms can be
retrieved with Magni LOGBOOK II software; the monitors support
live video signal monitoring; out -of -limit conditions are flagged by
the Smart Guard display and can be logged on a PC file or printed to
a hard copy with a time/date or VITC time -code reference stamp;
800-237-5964; 503-615-1900; fax 503-615-1999;
sales@magnisystems.com; www.magnisystems.com

Circle (445) on Free Info Card

MPEG-2 TESTING PLATFORM
Hewlett-Packard E6277 MPEGscope Plus: a
powerful, flexible and extensible platform for
MPEG-2 DVB testing; it offers visualization of
every detail from DVB and ATSC tables to video
elementary stream analysis, including MPEG 4:2:2;
the MPEGscope also features real-time analysis,
such as ETR-290, PCR jitter and PID bandwidth,
error -triggered capture and comprehensive post
analysis to pinpoint every problem; 408-553-3001;
www.hp.com/info/forhptv/; forhptv@vid.hp.com

Circle (446) on Free Info Card
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Ready for your

While some companies have been
talking digital 'utu-es, has been:

 integrating the industr>'s first
2-c1 an-eldigital ST_ at the Model
HDTV station,

 working with codec and
mul:ipkxer rrandacturers,
building alliances with DTV
trarsrri:ter nriandacturers,
ser-'ing on indust-y committees,
and

 dev-Aof irg a full -line of MRC
digital microwave so utions.

MRC's dkgital microwave systems are
optimized for DTV transpert applica-
tions, such as studio -to -transmitter
links, satellite backhauls. and intercity
relays.And. they're built with all of the
ease of instillation and high
reliab lity that you expect f-orn
Microwave Radio Comrrurications.

Let MR: wake your digital microwave
e easiest part cf your D-V

cohsversion. Call 1-800-490-5700

ICALIFORNIA
MICROWAVE

MICRON NAVE
RADIO
COMMUN/CATI 31115

-e,2S6-6225
Email: iales@cm-mrc,com

Circle (113) on Free Info Card



EMF GRAPHICAL READOUT
Holaday HI -4460 hand-held EMF readout:
provides large backlit LCD panel to display multiple
numeric and graphical electromagnetic field
representations; display can show resultant
reading, individual axis readings, bar graphs, as
well as a running time plot simultaneously; 612-
934-4920; fax 612-934-3604;
holaday@holaday.com; www.holadayinc.com

Circle (447) on Free Info Card

PORTABLE DUAL DOMAIN
AUDIO/INTERFACE
ANALYZER
Audio Precision Portable One Dual Do-
main: the newest addition to the Portable
One family of audio analyzers, the product
features a complete complement of digital
interface testing and monitoring functions,
including jitter generation and measurement,
audio bit error rate, sample rate measurement
and other interface functions; the new analog
+ digital + interface tester generates and
measures analog and digital audio signals in
their native domain; 800-231-7350 or 503-627-
0832; fax 503-641-8906

Circle (448) on Free Info Card

DYnartX PORTABLE RE =EWE R

WIRELESS VIDEO SYSTEM
DynaPIX TRIAD: portable diversity wireless video
system; contains up to five receivers, each receiver
output is simultaneously evaluated; proprietary logic
board switches to the best signal at the horizontal
line rate minimizing the effects of multipath and
fades; 800-233-8639; fax 603-880-6965;
www.dynapix.corn

Circle (453) on Free Info Card

VEHICLES & REMOTE
SUPPORT EQUIPMENT

DIGITAL
FIBER-OPTIC
TRANSMIS-
SION
PLATFORM
ADC Broadband
Communications
DV6000: this multi-
channel platform now
supports 8-VSB
modulated services, as
well as a variety of
video and data service
interfaces; the DV6000
can transport up to 16
separate 8-VSB
modulated channels
directly at TV IF,
allowing modulation
equipment to remain
within the studio; an
option to transport a
single 8-VSB IF channel over a fiber-optic cable is
also available; 203-630-5700; fax 203-630-5701

Circle (451) on Free Info Card

SAFETY PACKAGE FOR
TELESCOPING MASTS
The Will -Burt Company D-TEC: this safety
package includes four features: a bright, focused
light at the top of the mast to illuminate the area
above the antenna; a tilt detector to warn it the
system is not vertical; an AC detection system that
electrically senses voltage -carrying wires; and an
anti -collision system to detect overhead obstruc-
tions in the path of the extending mast; 330-682-
7015; fax 330-684-1190

Circle (453) on Free Info Card
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Is your WIRELESS VIDEO
assignment the toughest in the

calltamiM

WIRELESS VIDEO

Or is it more down to

EARTH?
EITHER WAY,

LIVE

- _ DON'T BE TIED
DOWN BY CABLES!

The CamLink II Wireless Video System

is being used all over the planet to cover

breaking news, sports, live events,

and feature film production. Even

spacewalking NASA and MIR

astronauts who need to send

broadcast -quality pictures back

to their spacecrafts will use the

CamLink H. You too can depend on

CamLink II's reliability, stability and

exclusive features:

See us at NAB Booth #9729

For more information on CamLink 11

or its use by NASA in space call

1-612-884-4051 or e-mail us at

camlink@telex.com or visit our

web site at www.telex.com.

01997 Tam Communications, Inc.

 Longest Ranges: from 100 yards
to 5 miles and beyond

 Auto -Phase' 'Diple Diversity for
rock -solid video

 16 Synthesized Channels for
maximum frequency agility

 Timecode and Tally transmission
create Instant Window Dubs'"

Use CamLink II and put your

newscasts and video productions

"worlds above' the competition.

TELEX
Circle (114) on Free Info Card



VIDEO DELIVERY
SYSTEM

LEL Computer Systems Video
Pipeline -2: this system delivers MPEG-
2-quality video and audio over T1, El,
RS -422, Ethernet (MAC or IP Multicast
Packets), ATM and V.35 at bit rates of
3Mb/s to 8Mb/s; the highest -quality
compressed video can be used for

cable distribution, teleconferencing, distance learning and security; DVB-compliant
equipment can also be used; 561-347-2242; fax 561-347-6276

Circle (455) on Free Info Card

LINE OF FIBER-OPTIC COM-
MUNICATION PRODUCTS
Communications Specialties Inc. (CSI)
fiber-optic line: as a result of CSI's recent
acquisition of Math Associates, a manufac-
turer of fiber-optic systems, CSI is introducing
six fiber-optic products, each suited to the
unique needs of the teleconferencing and
communications industries; the line includes
Fibervision for video transmitter and receiver

system, Fibervision for video/stereo transmission of a composite
video (NTSC, PAL or SECAM), Fibervision for serial digital video for
high -quality transmission of video signals, Fiberlink for balanced
audio, Fiberlink for bidirectional data and Fiberlink for bidirectional T-1
data; 516-273-0404; fax 516-273-1638; www.commspecial.com

Circle (457) on Free Info Card

Affordable
BROADCAST

QUALITY
easy to use

products
BRIDGING

THE GAP
between

COMPUTERS

and

'VIDEO PIPELINE

HyperConverter Scan Converter
Converts high resolution computer to video

DoubleScanim Scan Doubler
Converts interlaced video to progressive scan
V/Display1M Video Interface Display

TELEVISION Displays composite, Y/C video on LCD panels

RPC Video Conversion
16120 Caputo Drive Suite A Morgan Hill CA 95037

tel 408.779.1280
fax 408.779.7868
email sales@pcvideo.com

visit our website at
www.pcvideo.com

SPORTS SERVICES
GlobeCast North America
multiple downlink product: a
turnkey sports service that enables
clients to decrease costs to their
rightsholders while maintaining
quality services to individual
rightsholders; GlobeCast has
expanded its digital services via
satellite to include all point-to-point
and end -to -end offerings and all
circuits worldwide are now digital;
617-520-9114; fax 617-547-5444;
www.globecast.corn

WIRELESS
CAMERA
SYSTEM
Global Microwave
Systems STAR CAM: this
system for single and
multicamera remotes
integrates a multiband
microwave video/audio
link with a telemetry link,
providing full paint control
for the camera, pan and
tilt, as well as the video/
audio link controls;
features include simple set-
up with two -wire intercon-
nect for a single unit,
modular hub allowing up
to 10 controllers, ability to
seamlessly add modules
while on the air, ability to
control numerous camera
models without reconfigu-
ration, ability to select
2GHz, 7GHz or 13GHz
microwave bands with a
change of antenna; 760-
631-8021; fax 760-631-8031;
gms@gmsinc.com;
www.gmsinc.com

Circle (454) on Free Info Card
Circle (115) on Free Info Card See us at NAB Booth #M7838
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Now with
Special Pricing

on Betacam
ess whatitheSP stands for?

-ikikiltrakt;
II II ii 11 Liii

iiNow's the time to take U-4-11-11 ; a

ti, 03 LI ilIMINS 5, 
21

advantage of Sony's highest ill*CialEj- t 1 i j_i 411

quality Betacam SP format. BVW series list
BVW Series

prices have been lowered by 15%. Key part prices

have been lowered by 30% on average. And there is a

new, extended warranty. The BVW series recorders and

players deliver robust, solid performance under cr tical

conditions, using either metal or low-cost oxide media.

Expand and enhance your production capabilities with

Betacam SP. There's never been a more affordable

time to own Betacam SP. For more information

on these special prices, call 1 -800 -635 -SONY, ext. SP.

www.sony.com/ professional SONY
©1998 Sony Electronics Inc. Reproduction in whole or part without written permission s prohibited. All rights reserved. Sony and Betacom SP ore trocernorks of Sony Prices subject .,,oho.,: no,



EDITING
SYSTEM
Tri-Star DVE-4 and
StudioStation DAW:
DVE-4 provides dual
Intel Pentium II
processor -based video
editing for broadcast
and production
applications; StudioSta-
tion DAW provides
high-performance
digital audio editing;
602-707-6450; fax 602-
707-6451;
www.tristar.com
Circle (464) on Free Info Card

VIDEO EDITING SYSTEMS

ALL -FORMAT
DIGITAL EDITING
SYSTEM
FAST Electronic U.S. blue: this
turnkey system operates under
MPEG-2 (4:2:2p@ML); every in,
any out format allows editors to
use any digital or analog video
format on the same system at
the same time; data can be
transferred via SDI, IEEE 1394 or

QSDI interfaces; edits all video formats with no degradation by keeping the
signal in its native digital state; offers 10 -bit uncompressed component
video and 20 -bit digital audio; 650-295-3500; fax 650-345-3447;
www.fastmultimedia.com

Circle (463) on Free Info Card

DIGITAL VIDEO RECORDERS
Fast Forward Video Omega decic this unit now has a Fiber Channel
(100Mb/s) and serial digital interface that provides a new video input/output
format to make it compatible with high -end facilities; the product is available
in single -channel and dual -channel versions and the dual -deck version features
independent and simultaneous record and playback capability; a dual -channel
version with a built-in RAID controller and two independent channels with
shared video storage is also available; 714-852-8404; fax 714-852-1226

Circle (467) on Free Info Card

1-800-664-8222
www.centraltower. co m

Visit us at the NAB Show -Booth RL 2123

EDITING SYSTEM
DNF Industries two
machine, cuts only
editing system: an
editing system designed
specifically for fast and
easy -to -use news -style

editing; the editor enables
each operation to be
completed quickly and
accurately; the backlit four -
line display quickly shows
in, out and duration, and
the commands are easily
entered using a numeric
keypad; the cuts only editor
features off -speed edit
capabilities that are easily
implemented even during
edits; while editing,
creative decisions may be
evaluated using Hot Punch
features; 818-252-0198; fax
818-252-01909; //
dnfindustries.com;
info@dnfindustries.com

Circle (465) on Free Info Card

Circle (127) on Free Info Card
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EASY PATCH
The Analog/Digital patch bays for

today and tomorrow...from Neutrik®
Two choices to "wire up" Easy Patch for fast termination.

Heavy duty
cable bar

Jumpers behind each
jack allows switching
into 1 of 6 configura-
tions, even after
installation.

111.1.41/.1.1.114

r- I

:cuo pn iy luau uur.

The Easy Patch series of easy to use
patchbays eliminates signal degradation and
offers excellent crosstalk performance required
in today's broadcast facilities, mobile trucks,
recording studios and audio installations.

Their analog/digital signal capability,
reduced wiring time and quality workmanship
are unmatched by competitors' patchbays.

The Easy Patch gives you features
and options no other patchbay provides:

 Galvanized, heavy duty metal housing.
 Flexible depth from 14" to 18".
 Hard gold plated contacts designed

specifically for ND signals.
 Six jumper switching configurations.
 Ten color coded ID tabs - optional.

Metal shielding
between ribbon cables
top and bottom

Flexible rack depth:
NPP-TT/TB-14 allows
you to go from 14" to
18" via built-in slider.

1

You asked for innovation, productivity and
value in a patch bay series and Neutrik listened.

Demo Easy Patch for yourself. Call
732-901-9488 and ask for our NEW product
guide and the name of your nearest Neutrik
representative.

Neutrik... your one step source for all your
audio connector needs...today and tomorrow.

NPP-TT/TB at 71/2" depth with
spring loaded terminal block connection.

®®N iff fur -r I K®1'7&3
195 Lehigh Avenue, Lakewood, NJ 08701-4527
Phone: 732-901-9488 Fax: 732-901-9608
E-Mail:neutrikusa@aol.com Web Site:www.neutrikusa.com

Circle (128) on Free Info Card



NLE EDITING SYSTEM
JVC MW -S1000: this all -in -one system is capable of
4:2:2 digital 2-D and 3-D effects, graphics, chroma-key
and more; video and audio effects are done in real
time with 4:2:2 processing at a 270Mb/s data rate
that is virtually indistinguishable from D-1 uncom-
pressed recordings; the unit can be configured from
input to output with a variety of video paths, includ-
ing all component serial digital, analog component, Y/
C or composition; incorporated into the system are
several different manufacturers' products that run
under Windows NT 4.0 and use the Movie II bus; 800-
JVC-5825; www.jvcpro.com.

Circle (466) on Free Info Card

EDITING SYSTEM
Leitch (ASC) NEWSFIash news
editing system: uses shared
storage for simultaneous recording
and playback on both channels;
shares a common Fibre Channel
arbitrated loop technology; can
record satellite feeds, edit news
stories and play directly to air; 818-
843-7004; fax 818-842-8945

Circle (468) on Free Info Card

SiORMPROVEN WEATHERCAM,

SHAKEFREE VIDEO.

ITeleiJ
ft1;0111

metrics
Weatherproof
Housing and
Canon's Optical
Stabilizer Lenses
or Adapter. .11.3aX9B

Even when the wind is fierce,
your images will remain stable
when you use Telemetrics
Weatherproof Housing and
Pan/Tilt with Canon's Optical
Image Stabilizer Lenses or Lens
Adapter. For more information
call 201-848-9818 today.

TeJernetrics Inc.

IS20B II Adapter J14aX178

6 Leighton Place, Mahwah, NJ 07430 U.S.A.
201-848-9818  Fax: 201-848-9819

www.telemetricsinc.com

SOFTWARE
FOR SPHERE
NON-LINEAR
SYSTEMS
Scitex Digital video
SPORT: this software
provides for fast and
easy creation of
sports highlight
packages; during live
recording from a
feed, the Sphere

operator can set a mark while
play is under way and SPORT
will create a clip with user -
designated handles that
capture the beginning and end
of the play; 410-783-0600; fax
410-783-0606

Circle (471) on Free Info Card

VIDEO SERVER
Doremi Labs V1 Video
server: provides fast access
to huge libraries of recorded
video for multiple users,
networked to multiple
stations providing full 4:2:2
resolution and variable
compression ratios from 2:1
to 32:1; 213-874-3411; fax
213-874-3401;
www.doremilabs.com

Circle (482) on Free Info Card

Circle (129) on Free Info Card
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Avid Technology, Inc.
Salutes

Reeves A/V Systems, Inc.
on it's 25th Silver Anniversary

 As an outstanding Avid "Premier"
Reseller of non-linear editing systems,
the Reeves A/V team has demonstrated
exceptional service to its clients, year
after year.

 In the video industry where longevity
is not always the rule, Reeves A/V is
acknowledged as one of the most
respected resellers in the marketplace.

11111111

 As a comparative newcomer with
only 10 years of business life behind
it, Avid congratulates Reeves A/V
Systems for its masterful success
each and every year for 25 years.

invited to call Reeves
A/V to reserve time in the Avid
demonstration suite to see Avid's
revolutionary release 7.0 for yourself.

Avid. Premier
Reseller

Reeves A/V Systems, Inc.
227 East 45th Street, New York, NY 10017-3306
Phone: (212) 573-8652 Fax: (212) 986-3591
e-mail: Reeves AV.Sys@Worldnet.ATT.Net

Circle (140) on Free Info Card



FIBRE CHANNEL
STORAGE
Storage Concepts Fiberaid: these
network switched Fibre Channel
storage solutions are for multiple video
applications at 100MB/s; host platforms
supported include SGI Impact, 02,
Octane, Onyx, Challenge, PCI and Mac;
714-852-8511; fax 714-852-8930

Circle (473) on Free Info Card

Cheetah Fibre Channel

FIBRE
CHANNEL
DISK ARRAY
MegaDrive Systems
Aria: this product
features 200MB/s,
full -duplex point-to-
point throughput and
GaAs LRCs for on -the -

fly hot -swapping of
drive modules; it can
offer up to 72GB per
enclosure with daisy -
chaining and supports
7,200RPM Barracuda
and 10,000RPM

drive modules; features
include an active low -noise Fibre Channel back -

plane, software -based RAID data striping and
mirroring and the ability support up to 126
devices on a single loop or 16 million devices in a
switched fabric; users can select an optional built-in
four -port hub; 818-700-7600; fax 818-700-7601;
sales@megadrive.com; www.megdrive.com

Circle (476) on Free Info Card

CROSS -PLATFORM
SOFTWARE
Transoft FibreNet: this software allows
SGI, Windows NT and Mac workstations to
access the same high-speed storage systems
with workstations to access the same high-
speed storage systems with on -the -fly
format conversion; also demonstrated will
be a switched Fibre Channel network that
includes network speeds of several hundred
megabytes per second; 805-897-3350; fax
805-897-3355; www.transoft.net

Circle (475) on Free Info Card

DIGITAL DISK RECORDER
Accom APR -Attaché digital disk
recorder: long -play video storage
designed for TV post production; pro-
vides non-destructive PreRead and unique
KeyTrack option for V+K or digital RGB
recording; 650-328-3818; fax 650-327-2511;
www.accom.com

Circle (481) on Free Info Card

The Look of Kino Flo
Dino Flo's innovative 1Vue Match- I
Syslems give you the IA of quartz or dayligl I.
but \\ it the heat. Controllable. portable

and durable. Kino kilos pack a powerful punch,

yet run on an energy -lean diet.

For studio or location. Serious

light you can stand by.

K I N O F L O

10848 (mourn Street / Soo Volley, CA 91352 / 818-767-6528, Voice 818-767-7517, Fax

Circle (141) on Free Info Card
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Their specs. Our specs.

The best video demod specs. Guaranteed.

Because you can't afford to take a chance with the quality of

your video signal, you need a demodulator you can count on.

That's why, with every msi 320 video demodulator,

Modulation Sciences includes serial -numbered production test

data for that specific unit, not just a preprinted spec sheet

with non -guaranteed, typical data. And our specs, measured

integrated circuits and other parts intended for DTV, and

minimizes use of expensive custom -engineered components.

An easy to use, dual function, knob is the only front panel

control on the msi 320, and its 2 -line, 40 -character display

is easy to read in any light condition. It has only 8 internal

adjustments, so calibration is easy and inexpensive. It also

includes a Nyquist SAW filter, selectable line zero -carrier

IERV CARRIER PULSE
14;zriiINE IS

with the finest industry recognized test equipment, trace back

directly to Government standards.

The msi 320 delivers performance comparable to the

legendary 1450* at a price thousands of dollars less than you

would expect to pay. That's because it's based on an original

design by Modulation Sciences that maximizes use of advanced

reference, synchronous video detection, continuous all -channel

tuning and a host of other advanced features you would expect

to find only on much higher -priced demods.

But don't just take our word for it. Check out the specs yourself,

and you'll see what a great value the msi 320 really is.

*1450 is a mark of Tektronix, Inc.

141411 d t.r110 U 8 ion
1.71 sciencesj inc.

12A World's Fair Drive Somerset, NJ 08873
Toll Free: (800) 826-2603 Fax: (732) 302-0206

www.modsci.com e-mail: sales@msi.com

Circle (142) on Free Info Card



STILL -STORE
Miles M25 Not -So -Still -Store:
featuring a radical architecture, this
product allows real-time multilayer
compositing of SDI stills, logos and
animated clips; two stored images
with keys and an external fill and key
input can be composited over a live
video background in real time; these capabilities are duplicated on a second
channel to allow true look -ahead preview and rehearse; a wipe generator
provides frame comparison in telecine use or mixer/switcher functions when
used in a broadcast presentation environment; the M25 enables instant grab of
stills or animations, including keys, while on air; the 160 -frame video RAM
cache allows instant recall of pre -selected images and an internal hard disk and
PCMCIA memory card provides non-volatile bulk storage; +44 (0) 1635 552 524;
fax +44 (0) 1635 552 858

Circle (479) on Free Info Card

VIDEO DISK RECORDER
MountainGate CentraVision 6200 VDR: VDRs based on Fibre Channel
network attached storage; when used in conjunction with the Centra-
Vision file system, the VDRs allow shared access to the recorded media;
with the CV6200, storage can be expanded as needed to more than 40
hours uncompressed; the CV6200 features similar VTR -like control from
the front panel, eight- and 10 -bit support and support for CCIR 601,
525 and 625 inputs and outputs, as well as analog composite inputs;
702-851-9393; 800-556-0222; fax 702-851-5533;
www.mountaingate.com

Circle (484) on Free Info Card

:3 irjj

Equipped with an internal 8 -channel GPS receiver, you can now

have time, date and time code within 130 nanoseconds of perfect accuracy

anywhere in the world. The ES-185A's best feature is the price, $2495.

,H, , 59 59

STANDARD FEATURES INCLUDE:

 SMPTE/EBU, ESE, IRIG-B, ASCII time Code Outputs

1 PPS Output  8 Satellite Tracking  Battery Back-up
 GPS " Lock" Indicator Automatic Daylight Savings Time Correction
 Time Zone Offset  Antenna  3 Year Warranty  AND MORE!

OPTIONAL FEATURES INCLUDE:

 Parallel BCD Output 1 KPPS 10 MHz Output  220 VAC 12 VDC
 Video Inserter Video Sync -Generator

442j) www.ese-web.corn
142 SIERRA ST., EL SEGUNDO, CA 90245 USA 310-322-2136 FAX: 310-322-8127

Circle (143) on Free Info Card See us at NAB Booth #8130

DISK
RECORDER
Hewlett-Packard
MediaStream: a digital
storage and playback
solution that provides
smaller stations with an
affordable, easy -to -use
entry into multichannel,
disk -based technology; it
can also serve as a
cache to a cart machine
for spot insertion;
featuring high function-
ality in a small space,
the MediaStream offers
up to five channels and
18 hours of integrated
RAID -protected storage,
MPEG-2 video compres-
sion and Fibre Channel
networking; 800-452-
4844; fax 408-553-3001;
www.hp.com/info/
forhptv/;
forhptv@wid.hp.com

Circle (480) on Free Info Card
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RFGP-CEL02-150
 869-894 MHz
 150 W PEP @ 26V
 100 WCW@26 V
 Class AB
 8 dB Gain
 -30 dBc 2 -Tone IMD3
 Cellular, GSM, paging

bands also available

N F175-225
 175-225 MHz
 175 W@48 V
 Class AB
 15 dB Gain
 Rugged MOSFET

design
 VHF TV Broadcast
 15 W, 300 W Avail-

able

* Features:

.M300-108
87.5-108 MHz
300 W@48 V
Class B
17 dB Gain
Rugged MOSFET
design
FM broadcast
30 W, 500 W, 1 kW &
28 V also available

Tilt -30
 470-860 MHz
 PldB = 55 W @ 26 V
 Class A
 10 dB Gain
 IMI/IM2 = -52/-54

dBc
 UHF TV Broadcast
 35 W, 100 W

Available

Rugged reliable 50 ohm

R Gain, Ltd.
www.rell.com/rfpowernet
Global Solutions  Local Service

MFM1000
 87.5-108 MHz
 1000 W@ 48 V
 Class B
 17 dB Gain
 Rugged MOSFET

design
 FM broadcast
 Display & control

circuits

RFGA0105-10
 2-500 MHz
 PldB = 10 W @ 24 V
 Class A
 41 dB Gain
 IP3 = +49 dBm
 General Purpose/Lab

Amplifier
 Other frequency

bands and power
levels available

CTC30-01
 Stereo Encoder
 Superb specs
 Low cost
 -70 dB crosstalk
 84 dB S/N ratio
 Exciter, LP filter,

Front end, VCO
available for complete
FM transmitter

Value Added
 Transistor RF & DC test

selections
 Test to customer specs
 Read & record data
 Transistor lead, flange,

stud trimming/forming
 Custom branding/labeling
 Contract assembly
 Applications & design

support
 Custom test fixtures

input/output, 12 month limited warranty.

More than 80 locations worldwide to serve you - Internet http://www.rell.com/rfpowernet,
E -Mail: ssc@rell.com, U.S. and Canada Toll Free (800) RF POWER or (800) 737.6937, Australia:
(02) 894-7288, France: (01) 34.26.4000, Germany: Put;hheim 089) 800 21 3-1, Hamburg (040) 555
88 4-0, Italy: Sesto Fiorentino (FI) (055) 420.10.30, Agrate Brialza (MI) (039) 653145, Roma (06)
41.73.37.51, Netherlands: 0206919148, Scandinavia Sweden (0) 8 760 4660, Spain: Madrid (1)

Distributed by Richardson Electronics, Ltd. 528 37 00, Barcelona (3) 415 83 03, United Kingdom:: Lincoln (01522) 542631, Slough
(01753) 733010, Japan: Osaka (6) 314-5557, Tokyo (31 3874-9933, Korea: (2) 2539-
4731, Singapore: (65) 744-2128, Taiwan: 886-2-7269258, Thailand: (2) 749-4402,
Corporate Headquarters: LaFox, IL (630) 208-2200, Fax (630) 208-2550.
01997 Richardson Electronics, Ltd. (TRN8156)

Circle (144) on Free Info Card



ULTRA
TRACKER

THE FIRST INNOVATION

IN FM ANTENNAS

IN 30 YEARS.

See ACI for CQIT!
Enter 11011000 for
QUALITY results.

Don't miss
your chance to play at
www.antennaconcepts.com
Then visit us at NAB98
LVCC Booth 6960 to
see if you've won!

It's a Duesy!
ANTENNA CONCEPTS INC.

6601C Merchandise Way
Diamond Springs, CA 95619

A Tel: (530) 621-2015 A
A Fax: (530) 622-3274 A

A www.antennaconcepts.com A
A E-mail: sales@antennaconcepts.com A

ROUTING SWITCHER
Knox Video RS16x16, RS16x16BAL:
these full -matrix routing switchers are
housed in an ultrathin chassis and offer
maximum video bandwidth to 200MHz;
the balanced audio headroom is greater
than 18dB and plug-in Phoenix connectors
are used for balanced stereo audio; 301-
840-5805; fax 301-840-2946;
www.knoxvideo.com

Circle (486) on Free Info Card

DATA LINK
Egripment serial data link: this product reduces the
number of cables by running the controls for the
remote head, the video signal and the lens controls
down a single BNC cable; it can also operate via a fiber-
optic cable, a modem or a transmitter; a lens selector
switch allows the user to adjust controls to suit the
specs of the lens; 818-787-4295; fax 818-787-6195

Circle (487) on Free Info Card

PASSIVE
SWITCHERS
Multidyne SW -5S
and SW -10S: these
video and stereo
audio passive
switchers allow users
to select one of five
and 10 video and

stereo audio sources, respectively; unselected video inputs are
terminated in 7552; unselected audio input are terminated into 600(1;
the SW -55 features 12 XLR audio connectors and six BNC video
connectors; the SW -105 features quick -release, pluggable, screw
terminal audio connectors and 11 BNC video connectors; both are
available in tabletop and rack -mount configurations; 800-4TV-TEST;
516-671-7278; fax 516-671-3362

Circle (493) on Free Info Card

Circle (145) on Free Info Card
See us at NAB Booth #6960 (LVCC)
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Cary Martin, ACE
WJXT-TV in Jacksonville, FL

" the Camplex units
are so successful in both
QUALITY of picture and
EASE of set up that using
Camplex in our SNG
truck became more of a
necessity than a luxury."

AL\698
he CONVERGENCE

MARKET P LA C EI
LAS VEGAS CONVENTION CENTER

See us at Booth 10353

Jim Biggers, CE
WJXT-TV in Jackscnville, FL

In the Studio --
" with CAMPLEX on our

fourth camera, whi.h is hand-
held, we car roam around at fan
shows, teletions and things like
that. A great system -- gives you
iris controls, communications
and systems gains :ontrol --
works out very well for us."

From our SNG Duck --
"get on location, drop 1,000

feet or so of cable, put a camera
at the end and have full
communications, :ntercom, IFB,
Microphones and all."

After the game -
" you 'ain't get into the locker

room until the end of the game
prewirec as far as the stadium

goes - you 'lave to come in from
the wall out - you come in with
the camera all set drop your
wire, plug nto the wall and turn
on power, 'ou're ready to go."

"In many cases
CAMPLEX has
saved us and
given us an
advantage over
our competition.
We're very
pleased with the
units and highly
endorse them."

Jim Biggers

CAMPLEX multiplexes via one coax
cable these signals required for live,
remote ENG/EFP/SNG productions:

 Composite Camera Video
Aux. Audio/IFB
Automatic Camera Signal Timing
 Serial Data
 Two Channel Mic. or Line Audio
 Genlock
 Return Video
 Tally / Call
Two -Way Intercom
 PLUS - - Power!

Camplex / Concept W Corporation
3302 W. 6th Ave.
Emporia, KS 66801 U.S.A.
Phone 316-342-7743
Fax 316-342-7405
www.camplex.com
Circle (146) on Free Info Card
0 1998
Camplex and Plus Port are registered trademarks of
Camplex / Concept Ni Corporation.
DNR® is a registered trademark of National Semiconductor Corporation.
SONY® is a registered trademark re Sony Corporation.

CE



AUDIO AND VIDEO ROUTING SYSTEMS
NVISION processing modules: new series of audio and video
signal processing modules; DA4010 AES DA; DA4030 dual AES A/D
converter; SG4410 master digital audio reference generator;
SD4110 digital video DA; enVY router control system, NT -based
provides customized interfaces; 530-265-1010; fax 530-265-1000;
www.nvisionl.com

Circle (488) on Free Info Card
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MATRIX SWITCHERS
Extron CrossPoint 1616 series: these
RGBS/RGBHV 16x16 matrix switchers deliver
200MHz (-3dB) video bandwidth when fully
loaded; inputs and outputs are isolated and
buffered, allowing any single input or
combination of inputs to be switched to any
outputs with virtually no crosstalk; two
models switch RGBHV and two switch RGBS;
two of the models include two -channel,
stereo audio; 714-491-1500; 800-633-9876;
fax 714-491-1517

Circle (491) on Free Info Card

VIDEO DISTRIBUTION
AMPLIFIER
Kramer Electronics Improved BC -
1015: a new and improved 1:5 video
distribution amplifier with enhanced
overall performance that provides for
flexible and unique four-way video
output processing; the BC -1015 features
a video bandwidth that exceeds
300MHz, signal-to-noise ratio that
exceeds 73dB, differential gain of 0.2%
and a differential phase of 0.150; these
specifications allow this DA to accept
most SDI and analog signals; 888-303-
5600; kramerel@netvision.net.il

Circle (490) on Free Info Card

SIGNAL MANAGEMENT
SYSTEM
Telect VersaFrame 2000 modules: new
modules for the VersaFrame 2000, a modular
frame for analog and digital audio and video
signal management, dock within the Versa -
Frame and include a YC (S -VHS) video distribu-
tion amplifier, a YC (S -VHS) 8x8 routing
switcher and a video waveform/color bar
generator with a built-in 4x1 routing switcher;
the Mini VersaFrame for smaller routing and
distribution applications is also available; 800-
551-4567 or 509-926-6000; fax 509-926-8915;
www.telect.com; getinfo@telect.com

Circle (492) on Free Info Card
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Comark's
Advantage
Is Digit
COMARK invites you to view the future now. Our AdvantagO

Transmitter with 100" digital 8-VSB Modulator is a new hallmark

in broadcasting history. It's proof -positive of COMARK's comrrit-

mentto deliver digital technology that revolutionizes the industry.

"Advantage" is the heart and soul of COMARK's innovative family

of products and services defining the digital age.

100% DIGITAL MODULATOR. Digital signal processing with

the cleanest possible output. (SNR better than 33dB).

DIGITAL ADAPTIVE PRECORRECTION. Highest quality

signal with the least effort.

NETWORKED SYSTEM CONTROL. Our flexible architecture
gives you the information and control you need.

SCALABLE TRANSMITTER CONFIGURATIONS. 100'.
redundancy, a requirement in the digital world.

INTUITIVE GRAPHICAL USER INTERFACE (GUI). This
places the entire system and related information at your fingertips.

COMARK QUALITY AND SUPPORT. The power of
innovation and experience - COMARK pioneered high power

UHF IOT transmitters.

To us, forcing analog into a digital world is not

C3t an option. Delivering 100' reliable digital

COMARK DIGITAL SERVICES services such as HDTV, multicasting and data

requires a technological partner capable of going beyond theory.

COMARK Digital Services (CDS) is an experienced leader in

digital television systems solutions.

For complete, detailed information and working specs, view

our website: www.comarkcom.com.

Now you know why COMARK's Advantage

is digital.

Emmy Award
Winner for
Engineering
Excellence

COMARK Communications, Inc.: Tel: 1-413-569-01 16 Fax: 1-413-569-0679
COMARK Digital Services: Tel: I -703-838-5655 Fax: I -703-838-1687

www.comarkcom.com

a Thomcast company

Circle (130) on Free Info Card Visit Us At NAB 98. Booth #8313



Okay, you've got three, maybe three and one-
half days to cover more than 750,000 square feet
of exhibition floor space, catch a couple of ses-
sions and monitor about 150 things back home.
You don't have time to waste wandering around
looking for that key product on the show floor.
BE FASTtrack is the answer. To help you

navigate the complex, confusing, not to men-
tion huge exhibition, we've arranged the exhib-
itors first by equipment category, then sorted by
booth number. So, once you know what type of

equipment you need, FASTtrack will lead you to
those companies that have that type of product.
To help you find those companies highlighting

DTV products, we've listed many companies
with an asterisk (*) next to their name. The
asterisk is your signal that these companies have
told us they'll be showing new DTV products. As
you tour the exhibits, look for the red Broadcast
Engineering stop signs that say, "Stop here for
DTV products." That's where you're sure to find
the latest in digital solutions.

r 11111111111112111F

TABLE OF CONTENTS
Audio Accessories 257 Microphones, Accessories 280

Audio Mixers -Portable 257 Microwave, Fiber Optic & Telco Equipment 280

Audio Mixers -Studio, Recording 257 Multimedia, CD-ROM and Internet Development 282

Audio Processing 257 Power Products, Batteries, Generators, UPS.... 282

Audio Recording, Storage & Playback 257 Production Facilities and Services 282

Audio Routing & Distribution 257 Production Switchers & Video Effects, Keyers . 282

Automation Systems -TV, Newsrooms, Recording Media & Accessories 284
Master Control 258

RF Feedline, Waveguide & Components
Cable TV Equipment & Set Top Boxes 258 and Towers, Services 284

Camera Support and Robotics, Virtual Sets 258 Satellite Equipment & Services 285

Cameras, Lenses, Accessories 258 Studio & Facility Support

Character Generators, Prompters and Captioning 258
Products & Accessories 285

Compression Equipment 277
System Integrators, Consultants &
Misc. Services 286

Computers & Peripherals 277 TBCs, Frame Syncs and Conversion Equipment . 286
Dealers, Distributors 278 Test & Measurement Equipment 286
Desktop Video 278 TV & HDTV Transmitters, Translators,
Digital Audio Workstations 278 Exciters & Antennas 287

Duplication& Distribution Equipment Vehicles and Remote Support Equipmet 287
and Services 278 Video Accessories, Time Code and GPS 288
Film Equipment & Services 278 Video Editing Systems 289
Graphics and Animation Systems 278 Video Recording, Storage, Playback
HDTV Production 279 and Servers 289

Intercom, IFB Products 279 Video Routing and Distribution 290

Lighting Equipment 279 Wire, Cable & Connectors 290

111111111111111111111111,

256 Broadcast Engineering March 1998 Colored listings indicate issue advertisers; * indicates DTV products



TimeLine Vista, Inc.
Orban

RL 1919
RL 2702ers-Studio,

Kart -A -Bag 5159 Alesis Corp. RL 2725
Tally Display Corporation (TDC) 5453 Pacific Research & Engineering RL 3006
Wireworks Corporation 5705 ATI-Audio Technologies, Inc. 5720 JBL - Spirit, Lexicon, Allen & Heath dbx .. RL 3012
FM Systems 5711 Audio-Technica U.S., Inc 6816 Audio Developments LTD RL 3025
ATI-Audio Technologies, Inc. 5720 ADM Systems, Inc 8115 Solid State Logic RL 3325
Acoustic Systems 5749 Studer, Soundcraft, AKG, BSS 8343 Dan Dugan Sound Design RL 3402
* ADC Telecommunications 6047 AMS NEVE 9610 A.E.Q. RL 3825
 Jampro Antennas/RF Systems, Inc. 6313 Zaxcom Inc. 9672 Studio Technologies, Inc RL 4019
Acoustical Solutions 6815 AVS Graphics 10010 Calrec Audio Ltd. RL 4208
Audio-Technica U.S., Inc 6816 Otari Corporation 10341 TC Electronic., Inc. RL 4213

Whirlwind 7352 TecNec 11281 Roland Corporation U.S. RL 4419
Sennheiser Electronic Corporation 7447 * Panasonic BDSC 11601 Sascom Marketing Group RS 3848
Omicron Video 7653 Graham -Patten Systems 11670 Apogee Electronics Corporation RS 4344

ADM Systems, Inc 8115 Group One Ltd. 12164 * Axon Digital Design BV S 1047
Studer, Soundcraft, AKG, BSS 8343 FOR.A-Video GainesVille 12217 Kramer Electronics S 3314
 Ross Video Limited 9635 Doremi Labs, Inc 12425 Ensemble Designs S 4132
 Dolby Laboratories 9638, RS 3738 Image Video 12943 NewTek S 4732
Video International Development Corp. 10032 TASCAM 12962 Raytheon Semiconductor S 5532
OPAMP Labs, Inc. 10181 Micron Audio Products Ltd. 13165 * TV/COM International T 4562
Florical Systems, Inc. 10685 The J -Lab Company. 13708
' Tekniche Inc.
* Benchmark Media Systems, Inc.

10767
11067

Digital Audio Research M 7874
Mackie Designs Inc. M 8138 =AN, Storage lig

TecNec
 Panasonic BDSC

11281
11601

Yamaha Corp. of America RL 1206
AEV RL 1420 Playback 11111111

Graham -Patten Systems 11670 Sonifex Ltd. RL 1427 Fast Forward Video 5449
Group One Ltd. 12164 Auditronics, Inc. RL 2002 AD -Audio Technologies, Inc. 5720
Wohler Technologies, Inc. 12178, S 2825 * Ward -Beck Systems Ltd. RL 2200 Audio-Technica U.S., Inc. 6816
FOR.A-Video GainesVille 12217 Henry Engineering RL 2315 ADM Systems, Inc 8115
Beck Associates 12521 Penny & Giles, Inc RL 2316 Studer, Soundcraft AKG, BSS 8343
Link Electronics, Inc. 12781 Arrakis Systems Inc. RL 2606 Zaxcom Inc. 9672
Pixel Instruments 12785 Wheatstone Corporation AL 2619 Otari Corporation 10341
IRT Electronics Pty. Ltd. 12825 Alesis Corporation. RL 2725 " Tekniche Inc. 10767
* Allen Avionics, Inc. 12827 Pacific Research & Engineering RL 3006 * Benchmark Media Systems, Inc. 11067
Image Video 12943 Solid State Logic AL 3325 Doremi Labs, Inc 12425
TASCAM 12962 Logitek Electronic Systems RL 3603 TASCAM 12962
Dorrough Electronics 13025 * Sierra Automated Systems & Eng. Corp.RL 3613 Andataco M 7659
Techni-Tool 13235 Harrison By GLW RL 3619 Denon Electronics RL 1024
Comprehensive Video Group 13535 Autogram Corp. RL 3802 AEV AL 1420
United States Broadcast 13722 A.E.Q. RL 3825 TimeLine Vista, Inc. RL 1919
Wenger Corporation M 7359 Ram Broadcast Systems RL 4222 Symetrix, Inc. RL 2019
Mackie Designs Inc. M 8138 Sascom Marketing Group RS 3848 360 Systems RL 2025
Denon Electronics RL 1024 * Euphonix/Spec:ral RS 4738 Arrakis Systems Inc. RL 2606
Yamaha Corp. of America RL 1206 Sonic Solutions S 2338 Alesis Corp. RL 2725
Sonifex Ltd. RL 1427 Azden Corporation S 2827 Pacific Research & Engineering RL 3006
Eventide, Inc. RL 1619 Solid State Logic RL 3325
Symetrix, Inc. RL 2019 A.E.Q. RL 3825
Henry Engineering RL 2315 Studio Technologies, Inc RL 4019
Penny & Giles, Inc. RL 2316 * Lighthouse Digital Systems, Inc 5045 Calrec Audio Ltd RL 4208
Arrakis Systems Inc. RL 2606 beyerdynamic Inc. 5707 Roland Corporation U.S. RL 4419
Alesis Corporation. RL 2725 FM Systems 5711 Digidesign RS 4744
Pacific Research & Engineering RL 3006 ATI-Audio Technologies, Inc. 5720 Digital Audio Labs RS 5547
JBL - Spirit, Lexicon, Allen & Heath dbx .. RL 3012 ADM Systems, Inc 8115 Nagra Kudelski SA S 2029
Illbruck Acoustics RL 3625 Television Equipment Associates, Inc. 8117 Sonic Solutions S 2338
A.E.Q. RL 3825 Studer, Soundcraft, AKG, BSS 8343 Zonal Limited S10645,
Studio Technologies, Inc. RL 4019 * Vistek Electronics Ltd. 9525
TC Electronic, Inc.
Roland Corporation U.S.

RL 4213
RL 4419

AMS NEVE 9610
 Dolby Laboratories 9638, RS 3738 Audio Raim

Boland Communications
Genelec Oy(R)

S 1035
S 1040

* Tekniche Inc. 10767
* Benchmark Media Systems, Inc. ......... 11067

Toko America, In' 4753Sonic Solutions S 2338 TecNec 11281
Graham -Patten Systems 11670 * Lighthouse Digital Systems, Inc 5045
Group One Ltd. 12164 Telect 5053
FOR.A-Video GainesVille 12217 FM Systems 5711

ATI-Audio Technologies, Inc. 5720 Link Electronics, Inc. 12781 ATI-Audio Technologies, Inc. 5720
Shure Brothers 5913 IRT Electronics Pty. Ltd 12825 Audio Accessories, Inc. 5755
Audio-Technica U.S., Inc. 6816 Image Video 12943 Channelmatic/LIMT 5920
ADM Systems, Inc 8115 Dorrough Electronics 13025 Gepco International, Inc. 6360
NADY Systems 8121 Modulation Sciances 13143 " Sprocket Digital 7360
Studer, Soundcraft, AKG, BSS 8343 Chyron Corporation 13501 Omicron Video 7653
TecNec 11281 Avitel Electronics Corp. 13570 Digipath, Inc. 7801
 Panasonic BDSC 11601 Linker Systems Inc. M 6950 Connectronics Corp. 8102
Micron Audio Products Ltd. 13165 Digital Audio Research M 7874 ADM Systems, Inc 8115
ProSou rce/BM I 13263 Antex Electronics M13341 Multictyne Electronics Inc. 8116
Systems Wireless, Ltd. 13270 Denon Electronics RL 1024 Bi-Tronics 8120
The J -Lab Company. 13708 DB Eletronica RL 1027 Studer, Soundcraft, AKG, BSS 8343
Mackie Designs Inc. M 8138 Yamaha Corp. of America RL 1206 * Vistek Electronics Ltd. 9525
Antex Electronics M13341 Videoquip Research Limited RL 1302 Ross Video Li sited 9635
AEV RL 1420 AEV RL 1420 * Leitch Incorpc.rated 9941
Henry Engineering RL 2315 Eventide, Inc. RL 1619
A.E.Q. RL 3825 Aphex Systems RL 1622
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Burst Electronics Inc. 10064
Milestek, Inc. 10072
Lemo USA, Inc. 10338
* Tekniche Inc. 10767
* Benchmark Media Systems, Inc. 11067
TecNec 11281
Group One Ltd. 12164
Sierra Video Systems, Inc. 12225
Knox Video 12421
Nemal Electronics Inc. 12643
Link Electronics, Inc. 12781
Pixel Instruments 12785
Adrienne Electronics Corp. 12823
IRT Electronics Pty. Ltd 12825
Asaca/ShibaSoku Corp. of Amer. 12930
Image Video 12943
* PESA Switching Systems, Inc. 12970
Modulation Sciences 13143
Chyron Corporation 13501
Avitel Electronics Corp. 13570
AutoPatch, Div. of XN Technologies M 6429
Videoquip Research Limited RL 1302
360 Systems RL 2025
Penny & Giles, Inc. RL 2316
Switchcraft, Inc., a Raytheon Company RL 2525
Arrakis Systems Inc. RL 2606
Pacific Research & Engineering RL 3006
JBL - Spirit, Lexicon, Allen & Heath dbx RL 3012
Logitek Electronic Systems RL 3603
* Sierra Automated Systems & Eng. Corp.RL 3613
Harrison By GLW RL 3619

Studio Technologies, Inc. RL 4019
RDL Radio Design Labs RL 4022
Ram Broadcast Systems RL 4222
NVISION, Inc. S 2967
Kramer Electronics S 3314

ation Systerrr

er Con
EVS Broadcast Equipment 4759
Imagine Products, Inc. 4761
Image Logic 5555
Channelmatic/LIMT 5920
Studer, Soundcraft, AKG, BSS 8343
* Vistek Electronics Ltd. 9525
Odetics Broadcast 9814
AVS Graphics 10010
Florical Systems, Inc. 10685
Columbine JDS Systems, Inc. 10957
Enterprise Systems Group, Inc. 11284
' Panasonic BDSC 11601
Avid Technology, Inc. 11644
Comprompter 11776
* Philips Digital Video Systems 12701
Image Video 12943
WSI Corporation 12976
* Spencer Technologies Inc. 13258
Chyron Corporation 13501
DCM, Inc. 13576
Leightronix, Inc. 13770
Video Data Systems M 5729
Diaquest Inc. M 5929
Sun Microsystems M 7969
Videoquip Research Limited RL 1302
Audiomation/Sellmark RL 1319
AEV RL 1420
Sonifex Ltd. RL 1427
Dan Dugan Sound Design RL 3402
* Sierra Automated Systems & Eng. Corp.RL 3613
A.E.Q. RL 3825

Inscriber/Mainframe Graphics RS 4138
Sundance Digital Inc. S 1222
Louth Automation S 2344
NewsMaker Systems, Inc. S 2356
Interlace Engineering Corp. S 2552

'table TV Equipment&
Allipp Boxes

Imagine Products, Inc. 4761
Image Logic 5555
Channelmatic/LIMT 5920
Odetics Broadcast 9814
Columbine JDS Systems, Inc. 10957
* Panasonic BDSC 11601
' Spencer Technologies Inc. 13258
Chyron Corporation 13501
Leightronix, Inc. 13770
Video Data Systems M 5729
Vela Research Inc. M 6752
Extron Electronics M 7219
ComStream Corp. RS 5347
Sundance Digital Inc. S 1222
Softel Ltd S 1428
IBM Corporation S 2318
Louth Automation S 2344
NewsMaker Systems, Inc. S 2356
Seachange International S 2972
Comtech Antenna Systems, Inc. T 4856

Ii Camera Support and -

ilitakibiatual
Quickset International, Inc. 5916
Miller Fluid Heads (USA), Inc. 6637
Softimage, Inc. 6654
Matthews Studio Equipment 7313, S 4918
Chapman/Leonard Studio Equipment 7660
Cartoni USA dba Ste -Man Inc. 8984
Accom, Inc. 9367, S 2025
Vinten Inc. 9848
Flir Systems 9883
Lightware, Inc. 10163
Sachtler Corporation of America 10771
Innovision Optics 10981
Anvil/Calzone Cases 12344
Bogen Photo Corp 12476
Camera Support International 12985
Pro Battery 13159
Hardigg Cases, A division of Hardigg Ind 13161
Chyron Corporation 13501
Comprehensive Video Group 13535
Telemetrics, Inc. 13545
NS Microwave 13580
Videssence, Inc. 13727
ParkerVision M 6268
AMX Corporation M 7632
Penny & Giles, Inc. RL 2316
LM Engineering RS 3642
Pro/Four Video Products, Inc. S 1541
Play, Incorporated S 2918
Radamec Broadcast Systems S 2950
Omnimount Systems S 9418

Cameras, Lenses, Accetssoriei9
FM Systems 5711
OPTIONS International Inc. 5753
Television Engineering Corporation 5926
* Sony Electronics Inc. 6332

Toshiba Corporation 6443
* Hitachi Denshi America Ltd 7306
Rosco Labs 7350
Angenieux SA 7716
LE Nelson Sales Corp, 7749
BURLE INDUSTRIES, INC. 8107
EWA-Marine 8984
K & H Products Porta Brace 10067
TRON-Tek, Inc 10185
* JVC Professional Products Company 10201
CAMPLEX Concept W Corporation 10353
Arriflex Corporation 10676
* CANARE 10976
Innovision Optics 10981
' Panasonic BDSC 11601
Avid Technology, Inc 11644
* Belden Wire & Cable Company 11881
Cinekinetic Pty Ltd 12158
Cammate Systems 12185
* Ikegami Electronics 12335
Century Precision Optics 12466
Nemal Electronics Inc. 12643
Bencher, Inc. 12647
* Philips Digital Video Systems 12701
* Allen Avionics, Inc 12827
* Canon USA Inc 12935
Tiffen Manufacturing Corp 12945
Camera Support International 12985
' Fujinon Inc. 13414
Telemetrics, Inc 13545
EEV, Inc 13557

ParkerVision M 6268
Lee Filters S 2856

Character Generators,11.
Caption"

Mirror Image Teleprompters 5358
Tally Display Corp. (TDC) 5453
Image Logic 5555
Audio Video Design 5661
Softimage, Inc. 6654
Sumitomo Electric USA, Inc. 6862
* Sprocket Digital 7360
Television Equipment Associates, Inc. 8117
Tekskil Industries Inc. 9935
AVS Graphics 10010
Burst Electronics Inc. 10064
QSI Systems, Inc 10167
Caption Colorado 10183
Telescript Inc 10347
MicroVideo Ltd. 11063
TecNec 11281
Comprompter 11776
QTV/O'Connor 12044
FOR.A-Video GainesVille 12217
Knox Video 12421
Listec Video Corp. 12532
Link Electronics, Inc. 12781
Image Video 12943
EEG Enterprises, Inc 13027
CPC -Computer Prompting & Captioning Co.13135
Magic Teleprompting 13138
BDL-Autoscript Inc. 13260
Chyron Corporation 13501
Media Computing, Inc. 13543
Evertz Microsystems 13753
Video Data Systems M 5729
Compix Media, Inc. M 6259
InnoVision Technology M 7857
Inscriber/Mainframe Graphics RS 4138
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CIRCLE 47 ON FREE INFO CARD

Di gitairsupport

Millet Fluid Heads USA
Tel: 19J3) 857 8300 Fax: (973) 89 818E:
Miller Europe
Tel: +z-4 (0)181 742 3022 Fax: +44V01181 7e-2.

Miller Fluid Heads AUS
Tel +612 9439 6377 Fax: +
Miller Tripods Canada
Tel: (604) 685 4654 Fax (604) 6



And try before you buy at NAB98.
Get your hands on the hottest new products,
high-powered equipment and revved -up services at

the most comprehensive broadcasting and production

convention in the world-NAB98. In fact, with so

much to see, hear, touch and learn, you'll need to

bring the entire crew to make the most of the
action -packed and information -rich terrain at

NAB98. So, put your pedal to the metal and
register your team today to get in gear with
tomorrow's industry -advancing technologies!

Don't turn this page until you've
contacted us for more information!
 visit www.nab.org/conventions/
I Call Fax -on -Demand at 732.544.2888

Call 800.342.2460 or 202.775.4970

Explore more than 1,300 exhibits and test drive

thousands of new products that will change the way

you do business

/Take the lead with more than 150 sessions
covering the issues critical to your future success

I Network with other players on the fast -track

I Take advantage of this opportunity to get under the

hood of the convergence marketplace!

NAV%
11111

MARKETPLACE
EXHIBITS:
April 6-9, 1998

CONFERENCE:
April 4-9, 1998

Las Vegas,
Nevada USA

CIRCLE 48 ON FREE INFO CARD
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Cavena Image Products AB S 1026
Boland Communications S 1035
* Evolving Video Technologies S 1228
Softel Ltd S 1428
EMC Corporation S 1775
ULTECH Corporation S 1841
' Pinnacle Systems, Inc. S 2300

Matrox Electronic Systems Ltd. S 2306
Pixel Power Ltd. S 2362
Interlace Engineering Corp. S 2552
Play, Incorporated S 2918
' VIDEONICS S 4113
NewTek S 4732
Norpak Corporation S 5015

Rohde & Schwarz Gmbh & Co KG 4743
Toko America, Inc. 4753
Systembase Ltd. 6957
" Vistek Electronics Ltd. 9525
" Dolby Laboratories 9638, RS 3738
Wegener Communications 10153
" Tekniche Inc. 10767

IRT Electronics Pty. Ltd 12825
Evertz Microsystems 13753
LEL Computer Systems M 6257
RE America, Inc M 6425
Genesis Microchip M 6729
Minerva Systems, Inc. M 7232
Antex Electronics M13341
Videoquip Research Limited RL 1302
Digigram RL 1901
MUSICAM USA RL 1925
Symetrix, Inc. RL 2019
Comrex Corporation RL 2612
Audio Processing Technology RL 3616
A.E.O. RL 3825
Intraplex, Inc. RL 4216

ComStream Corp. RS 5347
* Axon Digital Design BV S 1047
NDS Limited S 2312
' DiviCom, Inc S 3568

Da-Lite Screen Company S11537
' Digital Transport Systems S12145
ECI Telecom T 3853
Brainstorm Multimedia T 4867

Imagine Products, Inc. 4761
W. Clark & Associates, Ltd. 5041
Fast Forward Video 5449
Tally Display Corp. (TDC) 5453
Image Logic 5555
Digital Processing Systems 6052, S 1538
Dubner International 6362
Systembase Ltd. 6957
Accom, Inc. 9367, S 2025
 Leitch Incorporated 9941

A. F. Associates, Inc. 10221
Columbine JDS Systems, Inc. 10957
* Panasonic BDSC 11601
Avid Technology, Inc. 11644
Comprompter 11776
FOR.A-Video GainesVille 12217
Ma9ni Systems Inc 12462
Adrienne Electronics Corp. 12823
Image Video 12943
' BARCO 12953, M 6719
VDOnet Corporation 111512
NEC Technologies 113820
Promax Technology M 7068
Intergraph Computer Systems M 7225
Apple Computer, Inc. M 7362
MicroNet Technology, Inc. M 7628

( math. Sy aly aumbei )

It's Coming And It's Going To Change

Everything You Do, In Any Number Of Ways.

Colored listings indicate issue advertisers: ' indicates DTV products Circle (131) on Free Info Card



Andataco M 7659
Inline, Inc. M 8229
Intel M 8263
IBM Corporation S 2318
Interlace Engineering Corp. S 2552
Play, Incorporated S 2918
" Pluto Technologies Intl Inc. S 2938
Fast Electronic U.S. Inc. S 2944
Discreet Logic S 3006
' Viewgraphics Inc. S 3418
Truevision S 3432
MegaDrive Systems S 3462
Microsoft S 3510
Silicon Graphics S 4125
Ensemble Designs S 4132
NewTek S 4732
Norpak Corporation S 5015
' Hewlett Packard S 5426
Optivision, Inc. S 9925
ECI Telecom T 3853
* TV/COM International T 4562

Schoeps/Posthorn Recordings 4739
Telect 5053
Steenbeck, Inc. 5725
OPTIONS International Inc. 5753
Channelmatic/LIMT 5920
Rorke Data, Inc. 6060

Harris Corporation 6309
Gepco International, Inc. 6360
Walter Brewer Corp. 6656
Whirlwind 7352
Pacific Radio 7462
Chapman/Leonard Studio Equipment 7660
Mole Richardson 7844
Union Connector 7849
Richardson Electronics, Ltd. 7905
Television Equipment Associates, Inc. 8117
Bi-Tronics 8120
Continental Electronics Corporation 8333
Jensen Tools Inc 9835
Broadcasters General Store 10061, RL 1922
Yale Electronics, Inc. 10071
Milestek, Inc. 10072
Multimedia Accessories, Ltd. 10171
Broadcast Store, Inc. 10176
EMCEE BROADCAST PRODUCTS 10350
Hi -Tech Enterprises, Inc. 10962
TecNec 11281
Egripment U.S.A 11884
Band Pro FilmNideo Inc. 12176
H. L. Dalis 12181
Cammate Systems 12185
Century Precision Optics 12466
Balboa Capital 13137
Techni-Tool 13235
Global Microwave Systems, Inc. 13257
BDL-Autoscript Inc. 13260
ProSource/BM I 13263
Systems Wireless, Ltd. 13270
Geneva Aviation 13280
BAF Communications Corp. 13718
United States Broadcast 13722
DSI RF Systems, Inc. 113026
Soundscape Digital Technology . M 8159, RL 1419
Synelec USA, Inc. M 8273
Audiomation/Sellmark RL 1319
Bradley Broadcast Sales, Inc. RL 1601
Professional Sound Corporation RL 1625
Broadcast Supply Worldwide RL 1815
QEI Corporation RL 2014

TERACOM Components RL 2425
A.E.Q. RL 3825
Audio Intervisual Design/DTD RL 3923, S 1838
Ram Broadcast Systems RL 4222
Avocet Instruments, Inc. RL 4306
Coffey Sound RL 4308
Sascom Marketing Group RS 3848
Professional Audio Supply RS 4945
B&H Photo -Video -Pro Audio S 1507
Electrosonic Systems, Inc. S 2325
Herman Electronics S 2627
Ergo S 3632
Preferred Video Products S11838
Brainstorm Multimedia T 4867
Dawn Satellite, Inc. T 4953
ATCi/Antenna Technology T 5156

Imagine Products, Inc. 4761
Fast Forward Video 5449
Digital Processing Systems 6052, S 1538
Dubner International 6362
Toshiba Corporation 6443
Softimage, Inc. 6654
Adcom Inc 7047
AVS Graphics 10010
Burst Electronics Inc. 10064
* Videomedia, Inc. 10335
* Panasonic BDSC 11601
Quantel 11635
Scitex Digital Video 11625
Magni Systems Inc 12462
Pixel Instruments 12785
Media 100 Inc. 12957
Chyron Corporation 13501
EDNET, Inc. 111528
Promax Technology M 7068
Intergraph Computer Systems M 7225
Minerva Systems, Inc. M 7232
MicroNet Technology, Inc. M 7628
Sun Microsystems M 7969
' Evolving Video Technologies S 1228
EMC Corporation S 1775
* Pinnacle Systems, Inc. S 2300
Matrox Electronic Systems Ltd. S 2306
United Media, Inc. S 2350
Interlace Engineering Corp. S 2552
Play, Incorporated S 2918
Fast Electronic U.S. Inc. S 2944
Electric Image, Inc. S 3428
Truevision S 3432
Ensemble Designs S 4132
D -Vision Systems, Inc S 4613
NewTek S 4732
TV One Multimedia Solutions S 5235

Studer, Soundcraft, AKG, BSS 8343
AMS NEVE 9610
Otari Corporation 10341
Avid Technology, Inc. 11644
Doremi Labs, Inc. 12425
Systems Wireless, Ltd. 13270
Digital Audio Research M 7874
Mackie Designs Inc. M 8138
Soundscape Digital Technology . M 8159, RL 1419
Orban RL 2702
Pacific Research & Engineering RL 3006
Solid State Logic RL 3325
A.E.Q. RL 3825
Studio Technologies, Inc. RL 4019

Ram Broadcast Systems RL 4222
* Euphonix/Spectral RS 4738
Digidesign RS 4744
Digital Audio Labs RS 5547
Sonic Solutions S 2338
D -Vision Systems, Inc. S 4613

Dwight Cavendish Company 6356
Network Music, Inc. 7732, S 2925

Leitch Incorporated 9941
* JVC Professional Products Company 10201
Otari Corporation 10341
Carpel Video 12423
TASCAM 12962
Chyron Corporation 13501
Sandar Electronics 13749
LEL Computer Systems M 6257
Kramer Electronics S 3314

Toko America, Inc. 4753
Steenbeck, Inc. 5725
OPTIONS International Inc. 5753
Pandora International Limited 5759

Cintel Inc. 7043, M 6232
* Sprocket Digital 7360
Image Design Film Technologies 7850
RTI-Research Technology International 8345
* Snell & Wilcox 9876
Arriflex Corporation 10676
Quantel 11635
Avid Technology, Inc 11644
Egripment U.S.A 11884
* Philips Digital Video Systems 12701
da Vinci 12817
Evertz Microsystems 13753
Elmo M 7671
Navitar M 7773
Oxberry S 3735

Fast Forward Video 5449
Image Logic 5555
Softimage, Inc 6654
AVS Graphics 10010
QSI Systems, Inc 10167
AccuWeather, Inc. 10357,111820
* VAS Group Inc. 11070
TecNec 11281
Quantel 11635
FOR.A-Video GainesVille 12217
Advanced Designs Corp. 12481
WSI Corporation 12976
Chyron Corporation 13501
Media Computing, Inc 13543
Videssence, Inc. 13727
Baron Services 13784, BH 205
Video Data Systems M 5729
Diaquest Inc. M 5929
Adobe Systems Incorporated M 6732
Linker Systems Inc. M 6950
Strata Inc. M 7144
Intergraph Computer Systems M 7225
Boeckeler Instruments, Inc. M 7856
InnoVision Technology M 7857
Inscriber/Mainframe Graphics RS 4138
* Evolving Video Technologies S 1228
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Automated Weather Source S 1265
Matrox Electronic Systems Ltd. S 2306
Pixel Power Ltd. S 2362
Interlace Engineering Corp. S 2552
Discreet Logic S 3006
Electric Image, Inc S 3428
Getris Images S 3514
Alias\Wavefront S 4118
D -Vision Systems, Inc S 4613
NewTek S 4732

Toshiba Corporation 6443
* Cintel Inc. 7043, M 6232
* Hitachi Denshi America Ltd 7306
Omicron Video 7653
' Snell 8, Wilcox 9876
' VAS Group Inc.
' Panasonic BDSC

11070
11601

FOR.A-Video GainesVille 12217
' Ikegami Electronics 12335
Doremi Labs, Inc 12425
' Philips Digital Video Systems 12701

Asaca/ShibaSoku Corp. of Amer. 12930
AmPro M 5619, S 5422
Altinex M 7818
Force Inc. S 1529
* Digital Vision, DV Sweden AB S 2962
* Viewgraphics Inc. S 3418
NTL T 4862
Brainstorm Multimedia T 4867

beyerdynamic Inc. 5707
Television Engineering Corporation 5926
Audio-Technica U.S., Inc. 6816
Pacific Radio 7462
R -Columbia Prod. 8049
Television Equipment Associates, Inc. 8117
Telex Communications Inc. 9729
TecNec 11281
IRT Electronics Pty. Ltd 12825
Image Video 12943
COMTEK, Inc 13172
Systems Wireless, Ltd. 13270
Chyron Corporation 13501
Vega 13538
NS Microwave 13580
Clear -Corn Intercom Systems 13664
A.E.O. RL 3825
Studio Technologies, Inc RL 4019
RDL Radio Design Labs RL 4022
Ram Broadcast Systems RL 4222
Brainstorm Multimedia T 4867

K5600 5559
Frezzi Energy Systems 5717
Chimera 5756
Dove Systems 6316
Walter Brewer Corp. 6656
L.T.M. Corp. of America 6747
Rosco Labs 7350
Theatre Service & Supply 7649
Lowel-Light Mfg., Inc. 7723
LE Nelson Sales Corp, 7749
Strand Lighting, Inc. 7841
Mole Richardson 7844
Union Connector 7849

vis on

( vision = foresight, visual resolution )

It's Coming Closer A d Becoming More Defined.

Can You See It? We it an. We've Seen 4 For Years.

Colored listings indicate issue advertisers:* indicates DTV products Circle (132; on Fr. Info Card



PEP, Inc. 8100
DeSisti Lighting 9372
Colortran 9821
Cine 60, Inc. 10161
Arriflex Corporation 10676
Sachtler Corporation of America 10771
TecNec 11281
Balcar SA 11673
Egripment U.S.A 11884
Cinekinetic Pty Ltd 12158
Westcott (F.J. Westcott Co.) 12166
Cool -Lux 12182
Anton Bauer 12457, S 2625
Bogen Photo Corp 12476
IRT Electronics Pty. Ltd 12825
Pro Battery 13159
Dedotec USA, Inc. 13165
Techni-Tool 13235
ProSource/BMI 13263

PATCH THE LATEST
NEWS FROM THE

SHOW FLOOR!
See new product announcements

and the latest in technology
on our web site.

mbroadcastengineering.com

Comprehensive Video Group 13535 ' Panasonic BDSC 11601
Videssence, Inc. 13727 Group One Ltd. 12164
AMX Corporation M 7632 Bogen Photo Corp 12476
Flash Technology Corporation RL 2016 Pro Battery 13159
Kino Flo Inc. S 2553 Micron Audio Products Ltd 13165
Lighttech Group Inc. S 2653 COMTEK, Inc. 13172
Premier Lighting & Production Co. S10643 ProSource/BMI 13263

Systems Wireless, Ltd. 13270
Comprehensive Video Group 13535
Vega 13538

Schoeps/Posthorn Recordings 4739 RCI Systems, Inc M 7736

beyerdynamic Inc. 5707 Videoquip Research Limited RL 1302

ATI-Audio Technologies, Inc. 5720 Wave:Space, Inc. RL 1322

Shure Brothers 5913 Audio USA RL 1328

Quickset International, Inc. 5916 Symetrix, Inc. RL 2019

L.T.M. Corp. of America 6747 Ram Broadcast Systems RL 4222

Audio-Technica U.S., Inc. 6816 Azden Corporation S 2827

Sennheiser Electronic Corporation 7447 Brainstorm Multimedia T 4867

Pacific Radio 7462
Mole Richardson
R -Columbia Prod.

7844
8049

rowave, fiber -Opt
Connectronics Corp. 8102
NADY Systems 8121
Countryman Assoc Inc 9727 * Lighthouse Digital Systems, Inc. 5045

Telex Communications Inc. 9729 Telect

The Rip -Tie Company 10165 Wireworks Corporation 5705

Lectrosonics, Inc 10481 FM Systems 5711

* Benchmark Media Systems, Inc. 11067  AOC Telecommunications 6047
TecNec 11281 Gepco International, Inc. 6360

The USER FRIENDLY s

BA
The DRX4700 Series

L Digital Video /Audio
BROADCAST DA's and Interfaces

 High Packing Density  Encoders
 Reconfigurable in service
 Choice of 1, 2 & 4U Racks
 Up to 28 functions in 411
 SDI Distribution Amplifiers
 SDI to Composite Monitors
 Video A/D & D/A Converters

 SDI Switcher
 Embedders / De-embedders
 Frame Synchronisers
 SDI Black & Test Signal Generator
 AES/EBU Distribution Amplifiers
 Audio ND & D/A Converters

B
UNIT 3 BUCKINGHAM CLOSE, BERMUDA TRADING ESTATE, NUNEATON,

ALWARWICKSHIRE, CV10 7JW, ENGLAND
TELEPHONE +44 (0) 1203 375827 FACSIMILE +44 (0) 1203 642375

BROADCAST email: balbcast@compuserve.com

The Great
Performe

oc,\"''

"For the
engineer, the ABS

joy.
Matt

is a
Matt Senderford, Marsand, Inc., in TV Technology 7/96
(Matt was so impressed with his CSTII transmitter he bought four more.)

II II

 Three year warranty
III Advanced amplitude and phase

linearity correction
 Individual correction on each

commoi mode IOT
 EEV-recommended Thyratron

Crowbar and Filament Black
Heat

MI Computer supervision, with
process logic control automation
and advanced data acquisition
software

 Direct plug-in to waveguide
transition on tube output

 Easy access to components
for servicing

UHF HIGH POWER BROADCAST TRANSMITTERS

DVANCED BROADCAST SYSTEMS

800-499-4554

Circle (134) on Free Info Card Circle (133) on Free Info Card See us at NAB Booth #13761
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n+visio

( n vision any number scan lines & any data rate

Forget DTV ready. Forget HDTV compatible. This is the real th

This is the future of Digital Television. How do we know? We've bui

name on it. In a sea of uncertainty, NVISION is standing on solid g

with breakthrough technology and products developed specifically fo

Digital Television Systems. It's here, it's now, and we'll show it to

at our NAB '98 Island Oasis. Booth #52967 at The Sands.

NVI 'N®
Resolution Independence

ng.

t our

sund

your

ou

.7.1514*

1.;:c - 0

00,
..7.62910

Circle (147) on Free Info Card



Toshiba Corporation 6443
Nucomm, Inc. 6660
Broadcast Microwave Services 7803
Television Equipment Associates, Inc. 8117
Bi-Tronics 8120
Microwave Radio Communications 8324
Studer, Soundcraft, AKG, BSS 8343
Clark Wire & Cable 8972
VEAM Div. Litton Systems, Inc. 9176
Telex Communications Inc. 9729
Allen Osborne Assoc. Inc. 9837
Advent Communications Ltd. 9872
Flir Systems 9883
Milestek, Inc. 10072
ETM-Electromatic, Inc. 10084, T 5569
TRON-Tek, Inc. 10185
EMCEE BROADCAST PRODUCTS 10350

Tekniche Inc. 10767
Telecast Fiber Systems, Inc. 11484

* Belden Wire & Cable Company 11881

IPITEK 12485
Nemal Electronics Inc. 12643
Bencher, Inc. 12647
IRT Electronics Pty. Ltd 12825
Frontline Communications 12981
Modulation Sciences 13143
Techni-Tool 13235
Microwave Filter Company 13240
Global Microwave Systems, Inc. 13257
Mohawk/CDT 13272

Geneva Aviation 13280
E -N -G Mobile Systems, Inc. 13735
* RF Technology, Inc. 13757
EDNET, Inc. 111528

Telos Systems 112118, RL 3606
LEL Computer Systems M 6257
Gentner Communications Corp.. M 8325, RL 3409
AEV RL 1420
Henry Engineering RL 2315
Kintronic Labs, Inc. RL 2319
Comrex Corporation RL 2612
Moseley Associates, Inc. RL 3002
Energy-Onix RL 3901
Intraplex, Inc. RL 4216
Technosystem S.P.A. RL 4416
JK Audio, Inc. RS 5438
Force Inc. S 1529
Vyvx, Inc. S 2332
Fiber Options, Inc. S 2656
Pulizzi Engineering, Inc. S 2829
Kramer Electronics S 3314
Trylon/TSF S10301
Ortel Corporation T 4951

W. Clark & Associates, Ltd. 5041
Softimage, Inc. 6654

The Ultimate
Maintenance Software

WinbCAM Ver. 7.01

9 Years of Development
Built by Maintenance Engineers

Preventive Maintenance

24 Cost Analysis Reports

Automated Parts Inventory Mgt.

Warrantee Flagging

30 Levels of Security

Networkable Year 2000 Compatible

Bar Code Compatible

Heavily Supported  Yearly Upgrades

Call or Fax Today for a Free Demo:

Integrated Tracking Systems
Tel. 718-217-8678 Fax 718-353-5420

Valentino Production Music Library 7315
Gefen Systems 7652
Network Music, Inc. 7732, S 2925
Studer, Soundcraft, AKG, BSS 8343
Accom, Inc. 9367, S 2025
" Panasonic BDSC 11601
EDNET, Inc 111528

Strata Inc. M 7144
Minerva Systems, Inc M 7232
Apple Computer, Inc. M 7362
MicroNet Technology, Inc. M 7628
Inline, Inc. M 8229
Intel M 8263
Matrox Electronic Systems Ltd. S 2306
IBM Corporation S 2318
* Viewgraphics Inc. S 3418
Electric Image, Inc. S 3428
Truevision S 3432
Microsoft S 3510
Alias\Wavefront S 4118
Norpak Corporation S 5015

Victory Cinevideo Battery Corp. 5656
FM Systems 5711

Frezzi Energy Systems 5717
Walter Brewer Corp. 6656
Horita 6657
IDX Technology 7037
Pacific Radio 7462
Mole Richardson 7844
PEP, Inc 8100
Bi-Tronics 8120
PAG USA 8984
Lightning Eliminator & Consultants 9725
* Andrew Corporation 9857
Cine 60, Inc. 10161

Sachtler Corporation of America 10771
Columbine JDS Systems, Inc. 10957
Control Concepts/Liebert 11258
TecNec 11281
Cool -Lux 12182
Anton Bauer 12457, S 2625
Staco Energy Products Company 13157
Pro Battery 13159
Techni-Tool 13235
MCL, Inc. 13243
ProSource/BMI 13263
Systems Wireless, Ltd. 13270
Comprehensive Video Group 13535
Northern Technologies, Inc RL 1325
Best Power/North Star Technical Services . S 1526
Pulizzi Engineering, Inc. S 2829
Equi=Tech Corporation 510541

FM Systems
Steenbeck, Inc.

5711

5725
* Evolving. Video Technologies S 1228
* Pinnacle Systems, Inc. S 2300

pouptutiompur
* Echolab, Inc 5932

Sony Electronics Inc. 6332

Circle (148) on Free Info Card
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TEST SOLUTIONS
9g Booth #64/5

LV 5150D

HDTV D gital & Analog Waveform Monitor - LV 5150D

 2 Serial Digital Inputs (SMPTE 292M)
 1 3-Wie Ana og Input (SMPTE 240M)
 1080/1035 Operation
 Full EC H Erro- Reporting with Alarms
 Waveform, Vector, Picture and Stereo Monitoring
 Overlai, Para le and Timing (Bowtie) Waveforir s
 Active Serial Input Decoded to Analog Pix

Monitc r Output
 Active Serial Switched (A or B) Output

LT 4400

HDTV Serial Digital Signal Generator - LT 44(1)

 1125/59.94 HDTV Opera -ion :6011z option can
be added)

 1080 or 1035 Active L nes; Front Panel Switchaale
 Dicital Genlock to 1125 Tri-Level Sync or 525 NFSC

Black Burst; Adjustab e Delay
 Embedded as well as 3 parate PES/EBU Audio
 Tri-Level Sync Output arid H&V Drives
 Source Identification

Analog HD Multl-Scan Generators - LT 1611, ..T160P

 Generate Component Analog HD Signals with
Tri-Level Sync
Prcvide all broadcast and pcst-production analog
HD Formats: 1080, 10:- 5, 72C and 525, interlace' and
progressive with both 59.94 and 60Hz formats
Prcduce Patterns for z:3 anc 16:9 aspect ratios

' We Also Offer...

 Real Time Compression Artifact Eval ration
- Digital Instruments for Mixed Digital'Analog Facilities

GBR Multi -Scan Generators

Circle (150) for Product Information Only
Circle (151) for Product Information & Demonstration

NAB '98 - Booth #6415 LEADER 1 800 645-51104.
FOR JROFESSIONALS WHO KNOW

THE DIFFERENCE

380 Orer Avenue, Hauppauge, New York, 11788
6484 Commerce Drive, Cypress, .7A 90630  Regional Offices: Chicago, Dallas, L.J.S Angles, Atlanta



Toshiba Corporation 6443 Fast Electronic U.S. Inc. S 2944
Softimage, Inc 6654 Discreet Logic S 3006
Broadcast Video Systems 7316 Kramer Electronics S 3314
Omicron Video 7653 Getris Images S 3514
* Vistek Electronics Ltd. 9525 * VIDEONICS S 4113
* Ross Video Limited 9635 Ensemble Designs S 4132
 Snell & Wilcox 9876 D -Vision Systems, Inc S 4613
AVS Graphics 10010
* Videotek 10761
MicroVideo Ltd. 11063
* Tektronix Inc. 11614 Imagine Products, Inc. 4761
Scitex Digital Video 11625 Steenbeck, Inc. 5725
Quantel 11635 MSE Video Tape Services 5726
FOR.A-Video GainesVille 12217 * Sony Electronics Inc. 6332
Sierra Video Systems, Inc 12225 Professional Label, Inc. 7262
* Philips Digital Video Systems 12701 Valentino Production Music Library . 7315
Image Video 12943 RTI-Research Technology International 8345
Ultimatte Corporation 12949 Milestek, Inc. 10072

Spencer Technologies Inc. 13258 * JVC Professional Products Company 10201
Chyron Corporation 13501 Storeel Corporation 10210
MATCO 13561 TecNec 11281
The J -Lab Co. 13708 Maxell Corporation Of America 12031
* James Grunder & Assoc. Inc. 13714 FOR.A-Video GainesVille 12217
Videssence, Inc. 13727 Carpel Video 12423
Diaquest Inc. M 5929 Eastman Kodak Company 12549
Miles Consultants Ltd S 1439 Techni-Tool 13235
EMC Corporation S 1775 Apogee Electronics Corporation RS 4344
* Pinnacle Systems, Inc. S 2300 BASF Magnetics Corporation RS 4748
Interlace Engineering Corp. S 2552 Storage Concepts, Inc. S 1241
Play, Incorporated S 2918 STUDIO FILM & TAPE INC S 9818

Fiberoptic
Interfacility Links
for Satellite Earth Stations

 From Low Cost to
High Performance

 Cost -Effective
Alternative to Coax

 Easy to Install
 Widely Used -

Field Proven

 Indoor or Outdoor
Mounting

 Provides Electrical
Isolation

X11 ,aORTEL
CORPORATION

2015 West Chestnut Street
Alhambra, California 91803

(626) 281-3636  Fax (626) 281-8231
(800)362-3891

Zonal Limited S10645,
American Video Tape S12142

guide

Components and Towers,

Doty Moore Tower Services 5639
Communications & Power Industries 5904
* ERI-Electronics Research 5907
Systems With Reliability (SWR, Inc.) 5909
Nucomm, Inc. 6660
* Micro Communications, Inc. 6713

Got a
problem?
The
doctor
is in!
Contact
Dr. Digital at:
dr d ig ita I @ i ntertec.com

drastic fdrwstik, 'dra:-/
a. having a strong or far-reaching effect,
severe. [Gk drastikos (DRAMA)];

b. drastic tools ... those which increase
productivity, (synonymous with reliability,
flexibility, ease of use.) see also;

control, broadcast, expandable, time code, digital, integrated,
instant access, news, DDR, play list, slow motion playback,
RAID, virtual LTC, fibre channel, clip, time delay, RS 422,

versatility, MPEG 2, multi -channel, hot swap,
remote truck, DTV, innovative, network, NT,

insertion, CCIR 601, DAW, 10 -bit, integrity,
upgradable, AES/EBU, lossless, still, DVC,
unattended playback, compatible, MJPEG,

(416)255-5636 digitize, graphics, log, simultaneous, see also;

DRASTIC
TECHNOLOGIES'

www.drastictech.com
Come see us at NAB 98 Booth #89346

Circle (152) on Free Info Card See us at NAB Booth #T4951 Circle (153) on Free Info Card
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Myat Inc. 6913
Thomson Components & Tubes 7726
Stainless Inc. 7805
Richardson Electronics, Ltd. 7905
* Andrew Corporation 9857
LeBlanc Broadcast Inc 9861
Advent Communications Ltd. 9872
ETM-Electromatic, Inc. 10084, T 5569
Dielectric Communications 10225, RL 2306
EMCEE BROADCAST PRODUCTS 10350
AVCOM of Virginia, Inc. 10961
Scala Electronic Corporation 11273
Rohn 12530
Microwave Filter Company 13240
MCL, Inc. 13243
Global Microwave Systems, Inc. 13257
EEV, Inc 13557
Will -Burt 13600
Kline Towers 13725
Astre Systems, Inc. 13746
Bird Electronic Corporation RL 1727
Shively Labs RL 1806
Flash Technology Corporation RL 2016
* Central Tower Inc. RL 2123
TWR Telecom/Lighting Inc. RL 2413
TERACOM Components RL 2425
Utility Tower Company RL 3401
Hughey & Phillips, Inc. RL 3403
GEC Marconi Communications RL 3406
Magnum Towers Inc RL 3419

Coaxial Dynamics, Inc.
Elenos S.r I
Econco
Penta Laboratories
Davicom Technologies
Svetlana Electron Devices
Technosystem S.P.A.
IRTE S.p.A.
Pulizzi Engineering, Inc.
Trylon/TSF
Vertex Communications Corporation
NTL

FM Systems
Communications & Power Industries
PanAmSat Corporation
* Scientific-Atlanta Inc
GE American Communications
* Vistek Electronics Ltd
* Andrew Corporation
Advent Communications Ltd.

RL 3423 MCL, Inc. 13243
RL 3521 Global M crowave Systems, Inc. 13257
RL 3919 EEV, Inc 13557
RL 3921 BAF Communications Corp. 13718
RL 4211 Taurus Communications, Inc. 13740
RL 4311 * RF Technology, Inc. 13757
RL 4416 Crown Satellite M 7877

S 2353 DB Eletrcnica RL 1027
S 2829 Elenos S.rI RL 3521

S10301 MicroNet RS 4348
T 4156 ComStream Corp. RS 5347
T 4862 Miralite Communications S 2329

IRTE S.p A. S 2353
Pulizzi Engineering, Inc. S 2829
General Instrumert Corporation S 4725
NII Norsat Internalional, Inc. T 37595711

5904 LNR Communications Inc. T 3851

7357 NSN Network SeRices T 4053

7713 Channel Master T 4153

8317, T 5162 * Standard Communicaaons Corp. T 4351

9525 NIL T 4862

9857 Dawn Satellite, Inc. T 4953

9872 Tiernan Communications T 5159

ETM-Electromatic, Inc. 10084, T 5569
Wegener Communications 10153
AVCOM of Virginia, Inc. 10961
Sure Shot Transmissions, Inc. 12821
IRT Electronics Pty. Ltd 12825
Frontline Communications 12981
Microwave Filter Company 13240

Cabling Solutions from Gepco

Gepco supplies audio
cable, video cable,
cable assemblies,
breakout
boxes
and more.

YEY,Y, 3 3 3 P

Gepco
distributes

ADC, Kings,
Neutrik, Switchcraft,
EDAC and more.

Innovative, Quality Audio and Video Cable Products

1-800-966-0069
Chicago  Los Angeles

GEPCO
INTERNATIONAL, INC.

wwwgepco.com

cility Support

Imagine Pooducts. Inc. 4761
W. Clark & Associates, Ltd. 5041

We know
what works.
If you're looking for someone to buld you the

most efficient lOT tub pri the marlet, then you

should be looking to Lit -on Electmr. Devices.

Offering unsurpassed deperriabiity Litton 10Ts

will prove themselves again and again and will

ave a major impact on transmitter efficiency.

Litton's performance s guaranteed and Litton

offers superior techrica* back-up arid service for

ell products. Litton. Ali know what works.

 Litton
Elec-scn Devices
1035 Wes:amter Drive  WI hansport, PA 17701

Web site: 1Vvwlittoneld corn

Call our J -IF TV Hrtline 81O-861-1UHF(1843)

Fax us al -I1-326-2903

Circle (154) on Free Info Card See us at NAB Booth #6360

Colored listings indicate issue advertisers; * indicates DTV products
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Taber Mfg & Engr Co. 5342
Tally Display Corp. (TDC) 5453
Data Security, Inc. 5704
beyerdynamic Inc. 5707
FM Systems 5711
Videomagnetics, Inc. 5713
Telepak San Diego 5732
Dubner International 6362
Amco Engineering Co. 7309
Theatre Service & Supply 7649
Gefen Systems 7652
Winsted Corporation 7720, S 2928
ZERO STANTRON 7728
LE Nelson Sales Corp, 7749
Tentel Corp 8110
Trompeter Electronics Inc. 8112
ADM Systems, Inc 8115
Uni-Set Corporation 8122
* Garner Industries 8128
ESE 8130
Studer, Soundcraft, AKG, BSS 8343
RTI-Research Technology International 8345
Kata USA 8984
* Vistek Electronics Ltd. 9525
Jensen Tools Inc 9835
* Leitch Incorporated 9941
AVS Graphics 10010
Milestek, Inc. 10072
Lightware, Inc. 10163
QSI Systems, Inc 10167
Peerless Industries 10173
Dielectric Communications 10225, RL 2306
Sachtler Corporation of America 10771
 CANARE 10976
TecNec 11281
VidCAD Documentation Programs, Inc 11368
Nalpak Video Sales Inc. 12070
Group One Ltd. 12164
Thermodyne International Ltd 12231
Veetronix, Inc. 12428
Beck Associates 12521
* Philips Digital Video Systems 12701
IRT Electronics Pty. Ltd 12825
* Allen Avionics, Inc 12827
Image Video 12943
Torpey Controls 13125
Techni-Tool 13235
Systems Wireless, Ltd. 13270
AAVS (Advanced Audio Video Systems) 13283
Comprehensive Video Group 13535
Avitel Electronics Corp. 13570
Videssence, Inc. 13727
Evertz Microsystems 13753
Display Devices, Inc. M 5719
SVS, Inc. M 7059
Wenger Corporation M 7359
Delta Designs/Progressive Marketing M 7622
Chief Manufacturing Inc. M 7720
Bud Industries M14844
Pacific Research & Engineering RL 3006
Sprague Magnetics RL 3421
Industrial Acoustics RL 3519
RDL Radio Design Labs RL 4022
Ram Broadcast Systems RL 4222
ENCO Systems, Inc. RL 4525
LM Engineering RS 3642
Sonic Science RS 4944
JK Audio, Inc. RS 5438
ScheduAll by VizuAll, Inc. S 1517
Premier Wireless, Inc. S 1806
Forecast Consoles, Inc. S 1847
Sonic Solutions S 2338
Nigel B Furniture S 3218
Ergo S 3632

Electrorack Products Co. S 5022
Omnimount Systems S 9418
Creative Support Services S10308

Rohde & Schwarz Gmbh & Co KG 4743
Image Logic 5555
Doty Moore Tower Services 5639
FM Systems 5711
Optimum Productions 5730
Communications & Power Industries 5904
Systems With Reliability (SWR, Inc.) 5909
* Harris Corporation 6309
* Sony Electronics Inc. 6332
Dubner International 6362
Walter Brewer Corp. 6656
* Micro Communications, Inc. 6713
Chapman/Leonard Studio Equipment 7660
LE Nelson Sales Corp, 7749
Stainless Inc. 7805
Continental Electronics Corporation 8333
* Andrew Corporation 9857
LeBlanc Broadcast Inc. 9861
Advent Communications Ltd. 9872
A. F. Associates, Inc. 10221
EMCEE BROADCAST PRODUCTS 10350
AVCOM of Virginia, Inc. 10961
VidCAD Documentation Programs, Inc. 11368
Rees Associates, Inc. 12346
Advanced Designs Corp. 12481
Global Microwave Systems, Inc. 13257
* Fujinon Inc. 13414
EEV, Inc 13557
Astre Systems, Inc. 13746
Baron Services 13784, BH 205
DSI RF Systems, Inc. 113026
Extron Electronics M 7219
Pacific Research & Engineering RL 3006
Utility Tower Company RL 3401
The Austin Company S 1249
Walters-Storyk Design Group S 1504
Elettronica Industriale Spa S 1956
NDS Limited S 2312
Castle Transmission International S12034
ECI Telecom T 3853
NTL T 4862

TM ,Fri CS an
ent

Toko America, Inc. 4753
EVS Broadcast Equipment 4759
Imagine Products, Inc. 4761
Telect 5053
FM Systems 5711
OPTIONS International Inc. 5753
Channelmatic/LIMT 5920
Digital Processing Systems 6052, S 1538
Toshiba Corporation 6443
Adcom Inc. 7047
Broadcast Video Systems 7316
* Sprocket Digital 7360
Omicron Video 7653
* Scientific-Atlanta Inc 7713
Digipath, Inc. 7801
Television Equipment Associates, Inc. 8117
Miranda Technologies, Inc. 8338
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DELIVERING MPEG 1 OR 2 VIDEO IN REAL-TIME.

OVER Ti PHONE LINES!

VIDEO PIPEIJIIIE

*Video D

Teleconfere

*Distance Learning

*Security Systems

.I AN (both Cable and Networks)

*Video Server Systems
Igi LEL COMPUTER SYSTEsAS'

Florida: 561-34T2242  Fax 561-347-6276* http-//www lelcs cam
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Use is to your
advantage.
Litton Electron Devices s nc stra.iger to the broad-

casting industrz Whai is cones b .JHF-TV

Klystrons, few -nanufectrrers possess the same

experience or know -`low as Littati. 3y building tubes

Mat offer unegialed performance aid life, Litton has

firmly established itsYf as a eader h the UHF power

amplifier business. Al. tubes are filfi tested for

rerformance aid Litton offe:s supeior technical

tack -up and service ;or all its products. At Litton we

invite you to use wha we krow h your advantage.

L  Litton
Electron Devices
1035 Westirns>er Dries  Will arrspoil PA 17701

Web site: rew Mooed com

Call our LFF--V Hc -line a 81:11-861-1UHF(1843)

Fax us at 717-326-2JO3
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AVS Graphics
Video International Development Corp.
Burst Electronics Inc.
Milestek, Inc.
OSI Systems, Inc
Peerless Industries

JVC Professional Products Company
Otari Corporation
Arriflex Corporation
Florical Systems, Inc.

Tekniche Inc.

The
BrickTM D.A.s
A Benchmark in
Price and Performance

Loop-Thru Input
DC-200MHz

The LTVB/VDA-DI
provides a loopthrough

differential input making it ideal
for those situations where the source signal

cannot be interrupted, but where differential
input and mulitple unity gain outputs are needed.

S-Video0

Clamping*
DC-120MHz

Audio
Balanced
or Stereo

Differential
Input

DC-180MHz

Cable11111
Equalizing

Loop-Thru Input
Gain Control
DC-200MHz

Quality
Solutions
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IN STOCK
Ready to Ship!
ZERO Stantron's most
popular vertical welded
cabinet is now in stock!

Standard Features
 Same day shipment

 Aggressively priced

 78 3/4" usable panel space (45 rack units)

 87 1/4" overall height and 30 7/8"

overall depth

 Manufacturing facilities in California,

Indiana and Massachusetts

ZERO ManironS ROCK 200 vertical

equipment cabinets lead the industry in

design and construction. We ofter the

indushy's most comprebemsYre line of

standard accmories. Make the smart

choice - Call ZERO Slanfron today

al 800-821-0019!

"the neat
idea people"

Stantron
A ZERO
Corporation
Company

1411Tiri

12224 Montague Street
Pacoima, CA 91331
Tel: (800)732141019
Fax, (818) 890-5460
Wetxsitei ht0)//rortizetyworl)coni

Durable black
textured finish

2 pairs
10-32
tapped
fully
adjustable
19" rails

Extra deep
cabinet
space 30.88'

Open bottom for
ventilation or
cable management

Removable top -xanel

Hez,y-E uty
vel tad

st-er frame

Removable
"s

side payers

Rased
oon-cen vase

with caste option

Ships Fully Assembled

It'll be nice to
turn to a name
you can trust.

L

As the UHF -TV indust,-). c-3ntirues o ?solve, so does

Litton. In fact, Litton is prepar,--ig tc ueveil a new line of

state-of-the-art Constant 'Effic.ency A nphfiers (CEAs)

designed to drastically -educe opepatng costs. The

CEA represents the advent of a new era in broadcast-

ing technology and the in-rodcctior of the Litton CEA

represents a new era o- sarvic fro :n _itton. When the

tine comes to ryirchas a a new corcept in UHF power

amplifiers, it'll be nice h urn u a rane you already
kr:ow you can trust. It II be nice to in to Litton.

 Litton
Electron Da,vices
1025 Westnnstor Drive  Willom4)ort, PA 17701

We) site uww.li tone com

Call our UH=-1V Hot ine at13011-861-1UHF(1$43)

Fax us at 7f7-326-203
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CAMERA MOUNTED BATTERIES

The new Energex 5AH 13.2V (XAB13) and 14.4V (XAB14)

NiCD's use the standard mounting back plate and 3 -wire
pin connector so they fit your existing cameras and charg-
ers. The battery contains an all -cell sensing system and a

premium 5AH fast charge cell pack. Plus your battery can

be recelled again and again, since we secure the back
plate to our metal case with the standard 4 -screw assem-
bly. By using our "Do-lt-Yourself cell packs (XCP13/14)
your re -cell cost will he $145 '$ 1 sn

CHARGER/DISCHARGER

XROQ4-
,470

The XR0Q-1 is a 4 -position FAST CHARGER, DiscHARGER

for NP1, BP90, and PROPAC13/14 batteries. Sequentially

charges each battery, and automatically switches to stand-
by charge. LED's display battery status. Selectively activate

discharge mode. Compatible with 240 VAC.

ENERGEX SYSTEMS CORP.
133 E. Main, Elmsford, NY 10523
914-347-5776  FAX: 914-347-2516
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 BOLAND
"the LCD monitor guys"

 AMTFT Monitors

 2" to 14" Sizes

 PAL/NTSC/Computer

for LCD monitor solutions call...

BOLAND
COMMUNICATIONS
PO Box 4728

Mission Viejo, CA 92692
+1 714 367-9911

www.bolandcom.com
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The FCC tells you to
broadcast DTV. Your
boss tells you to
broadcast DTV. Your
viewers will expect you
to broadcast DTV.

Are you consumed by
DTV conversion
questions? Can I
use my existing
transmitter? Can I
convert to DTV in
stages instead of all at
once? Who can I trust
that builds high power
transmitters? Who has
a solution for MY
situation?

The answers to your
DTV conversion
questions will be
unveiled at NAB`98.

Solutions are ere
Booth #13549.
Circle (139) on Free Info Ca -d



Management

Moving past procrastination
BY KARE ANDERSON

I istime once again to plan the bud-
get for the station for the next year.

You vowed not to put it off this year, but
you're already facing an impossible
deadline. Projecting annual expenses is
not a job you look forward to, so you
have put off many of the details till the
last minute. You end up spending late
nights going over past budgets, trying
to establish baselines for the present
budget, and stressful afternoons trying
to predict maintenance and operating
costs for the next year. After it's all
done, you wonder why you ever put
yourself through the headache of wait-
ing till the last minute.

Minding the mind block
We all get mind blocks when facing

certain tasks. Mind blocks have noth-
ing to do with mental acuity. They're a
part of the human experience for which
many of us emotionally flagellate our-
selves, while still continuing to avoid
the task, thus incurring double dam-
age. We all get stuck on different kinds
of tasks. My blocks are with large-scale
projects or boring tasks. You may avoid
a technically tedious job or a project
that's not in your area of broadcast
interest. We procrastinate for many
reasons, including feeling inadequate,
bored, resentful or overwhelmed. Re-
gardless of the reason, our procrastina-
tion behaviors are similar. They are
variations on the theme of avoidance.

To learn about your avoidance pat-
tern, jot down the top 10 essential tasks
for your job, then check off the ones
you always do first. Then star the tasks
you put off. Keep one of those tasks
that you always put off in mind as you
read the following tricks to avoid pro-
crastination and even find ways to
savor completion of the task.

Contrasting scenarios
Picture the worst- and best -case situ-

ations for not starting an important
task now. How bad will be the conse-
quences if you don't get it done or get it
done right? How exciting could it be if
you did the task on time and did it
superbly? What if you intend to start
the task later today? How many things
beyond your control can prevent you
from getting started? If you start the
task right now, when is the soonest you
might be done if you get clear and
focused and allow no other interrup-
tions until you complete the task?

See your success again and again
Because many broadcast engineers are

pressed for time, savoring each com-
pleted task can be satisfying. Just as
athletes learn new habits to improve
their performance by watching videos
of master athletes, then store up memo-
ries of those images of successful work-
outs for their internal playback, your
memories of a completed task can moti-
vate you to have those satisfying experi-
ences more often. You are literally see-
ing yourself repeat your performance,
which is habit-forming. You will be more
inclined to dive in early and get more
tasks completed knowing a sense of
satisfaction and a job well done.

Take on a big task a bite at a time
Taking on large or unfamiliar tasks

where you don't feel confident about
your performance are the ones you're
most likely to avoid. On such a task,
write down the steps needed to com-
plete it. Call this approach "going slow
to go faster later." Writing down the
steps will make them more real and
doable to you and your commitment to
the timetable you attach to each task
becomes more vital. Post your "tasks
and timetable" where you can see it.
Tell others of your commitment to that
sheet. These actions will place the task
higher in your consciousness.

Reward yourself
Plan your rewards ahead of time.

Diligent engineer that you are, don't
deny yourself the reward when you are
done by rushing onto the next task. For
example, when I complete a boring
task, I allow myself a break, however
brief, to signal the end of the task and
celebrate, even if it's only a stretch
break for movement and a change of
scenery or a conversation about some-
thing other than the task at hand. When
you finish a bigger task, give yourself a
bigger reward.

Get into motion
Sometimes, facing a task straight on

makes you freeze. Picture how to do the
task by "sidelong glancing," that is,
getting small glimpses out of the corner
of your mental eye about how you can
most easily do the task. One of the best
ways is to get moving. In times of mind
blocks, anger or tension, men tend to
act out while women tend to shut down,
moving less. You will be more aware of
your emotions and motivations when
you get into motion. Consider walking,
eating or otherwise being "on your way"
to doing the task. You will let your mind
go free to see a way to get started.

When you are in motion and not
focusing directly on what you have to
do, you can see farther, gain a larger
perspective and see how the parts of the
task can fit together. You will pull up
ideas from lower in your conscious-
ness, think of apparently unrelated ideas
that do have a bearing on ways to get
the task done. Your unconscious mind
becomes your friend in helping you rec-
ognize your best path to accomplishing
the task. And, the task will seem less
onerous because you lift your mood
when you put yourself in motion.

Kare Anderson is a speaker and author. Visit
her web site at www.sayitbetter.com.
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 4:2:2/CAV D to As and A to Ds

 Audio D to As and A to Ds

 4:2:2 &4fsc Converters

 Ancillary Data Processors

 4:2:2 Ethernet MUX/DEMUXs

 Digital Video & Audio DAs

 Frame Synchronizers

 Remote Control Software

Don't Miss Miranda at NAB

LVCC Booth #8338

Miranda imaging Series
Digital video & audio interface tools
Simply said -The Smarter :Mice. The Imaging
Series offers a wide range of thoroughly
engineered modules for a systems solution
that grows with your digital facility. Your choice

for high qualty, ease of ise and reliability at
an exceptional piceiperformance.
Ask about our tCP-S remote control software!

Miranda Technologies inc.
Tel. 514.333.1772 Fax. 514.333.9828

www.miranda.com
Circle (161) on Free Info Card



Systems Design & Integration

Transmission & Distribution

DTV interference
BY DON MARKLEY

I t has long been the opinion of this
writer that our industry will rise to

meet any problem that we run into -
probably. To date, there has been a
great deal of concern about the possi-
bility of interference between NTSC
and DTV stations operating on first -
adjacent channels. Now, it appears parts
of that problem are rapidly going away.

First, the problem of a DTV channel
on the first channel above an NTSC
channel has not been solved (yet). At
least four manufacturers are working
on the problem and it may well be
solved within the reasonable future.
However, it appears that some manu-
facturers have a good handle on the
n-1 problem where the DTV channel is
on the first channel below the NTSC
station.

Harris discussed its combining sys-
tem at the recent DTV conference in
Chicago. It has gathered a great deal

of data on that system and feels
that it promises acceptable perfor-
mance. With regard to Harris' sys-
tem, contact Bob Plonka at Harris
(www.broadcast.harris.com/dtv/). He
can furnish you with detailed measure-
ments showing the system performance.
Just in the office is a paper from

Micro Communications Inc. (MCI) dis-
cussing its proposed combiner. For in-
formation, contact Paul Smith at MCI
and ask for report No. 6156. The
report offers great promise with re-
gard to system performance on adja-
cent channels, interference and group
delay.

Unfiltered DTV spill -over
One of the big worries has been unfil-

tered DTV spill -over into the NTSC
channel. When analyzed with the ap-
propriate weighting function, the pos-
sibility exists that the weighted noise
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would be above the threshold of visibil-
ity in the NTSC signal. Not good. How-
ever, the filters proposed by MCI fur-
ther reduce the DTV spill -over to 42dB
below the threshold of visibility. This
serves the problem of interference in
the main lobe and of interference due to
the difference in the shape of the main
and minor lobes below the main lobe.

The concern has existed that interfer-
ence between the channels would occur
near the transmitter site and under the
main lobe. This is a real worry for those
stations using separate antennas where
their site is in or near densely populated
areas, particularly when the tower is
tall. Many broadcasters would prefer
to use a relatively low gain antenna for
DTV, benefiting from the solid signal
obtained from the combination of low
antenna gain and high transmitter pow-
er. The worry is that the DTV signal
will be significantly stronger in the
nulls of the NTSC antenna, contribut-
ing to interference into the NTSC sig-
nal, which will still be the money-mak-
er for several years to come.

The obvious solution is to use the
same antenna for both signals. That
would be a real leg up on the problem;
unfortunately, the vertical pattern will
not be exactly the same for both chan-
nels. Using a combiner with adequate
filtering, such as proposed by MCI,
would appear to eliminate that prob-
lem. If the signal strength at angles
below the main lobe varies by as much
as the 42dB margin the combiner would
offer, the station has problems that call
for immediate action. Moreover, the
bandpass filtering ability of the system
could be used to add that 42dB of
additional protection where separate
antennas are used - the case for many
stations. One more problem causing
worry to broadcasters has now been
eliminated.

Next, the concern has existed that the
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additional group delay caused by the
insertion of such a combiner or filters
may be beyond the capability of some
transmitters to correct. The same MCI
paper discusses the availability of using
a high -power group delay equalizer.
MCI points out that these devices are
commonly used in other services and
that they should be capable of correct-
ing that amount of group delay that
might be in excess of the transmitter
correction circuitry.

Final DTV allotment tables
Something else has just been an-

nounced, although the complete docu-
ment is not available as of this writing.
In Report ET 98-2, released on Feb. 18,
1998, the commission adopted the fi-
nal DTV allotment table, pending fur-
ther revisions and further refined the
DTV policies and rules. The initial doc-
ument with the new DTV allocation
table is available through the commis-
sion's web site. (See "News Flash.")

In the new release, the commission
stated that it had tightened the techni-
cal rules that limit out -of -band emis-
sions. This would further serve to re-

duce interference between DTV and
NTSC stations. Check the web site
periodically to obtain the latest version
of the amended rules as modified pend-
ing another rash of petitions for recon-
sideration and further amendment, etc.,
etc., etc.

The report also addressed a number
of procedural issues that should speed
up the processing of DTV applications.
The changes also permit some increase
in facilities in excess of the basic assign-
ments based on interference studies to
other stations. This would appear to be
a highly desirable change and should
significantly speed up the application
process. The commission says further
rulemakings will address the issue of
local and state zoning problems caus-
ing delay in the DTV build -out. That is
great news for many stations that have
been facing almost impossible difficul-
ties in obtaining permission for a new
tower.

Once again, problems have been iden-
tified in the proposed DTV service.
Our industry is meeting the challenge
of those problems in a timely fashion
aided by the commission as needed rule

changes are made.
It is fashionable to
pick on the com-
mission as has even
occurred in these
pages. (Just tongue-
in-cheek fellows,
we don't really
mean it.) However,
the point is that the
commission does
listen to input from
industry profes-
sionals represent-
ing the stations and
manufacturers. It
does respond when
necessary to elimi-
nate problems as
much as possible.
The engineers at the
commission have
faced an extremely
daunting problem
in developing the
allotment table and
in proposing the
necessary rules to
make the new me-

dium work. Just once, let's acknowl-
edge that work. Now, I have this little
petition for reconsideration that I would
like for them to look at before the new
millennium!

Don Markley is president of D.L. Markley and
Associates, Peoria, IL.

Just before press time, :he FCC
released the long-awaited list of
DTV channel and power a loca-
tions. For complete background
on :he commission's actions, see
"Beyond the Headlines," p. 23.
For a complete list of the FCC's
allccatior s, check out its web site
at: www.fcc.gov/oet/dtv.

March 1998 Broadcast Engineering 295



Production Cli s

Digital audio recorders
BY KENNETH HUNOLD

nigital processing has spread through-
Uout the broadcast and production
industries like wildfire. It is often for-
gotten that digital recording was per-
haps the first application of digital tech-
nology that most broadcast engineers
encountered. Digital recording was the
first time that the recording process
was separated from the production
process. Until digital recording was
introduced, the analog recorder was an
integral part of the creative process.
The sound of the tape was part of the
sound of the performance. Once A/D
and D/A converters advanced to the
point of sonic neutrality (some would
argue that it may still never happen)
you could treat the record-
ing medium as just a mirror
of the original program
material. Many forms of
digital storage have evolved
into useful production tools
in today's broadcast and
production studios. Let's
look at a few of them.

Different shapes
and sizes

The RDAT format (rota-
ry -head digital audio tape
- often shortened to just
DAT) was originally con-
ceived as a consumer for-
mat. The small size of the
media could serve as a re-
placement for, and enhance-
ment to, the open -reel re-
corder or even the cassette
recorder. Perhaps, for po-
litical reasons more than
technical reasons regarding
recording and copyrights,
its original market as a con-
sumer format failed to ma-
terialize. It did find a home
in the professional market
as a popular, compact acquisition and
mastering recorder for broadcasters.
Portable field recorders, as well as rack -
mounted studio record and playback

devices have been developed for these
markets. They are beginning to over-
take the analog reel-to-reel formats in
most applications. The DAT format
records two channels of 16 -bit audio
on a 3.8mm tape. Often, 18- or 20 -bit
converters are used in these machines,
but it is important to remember that the
format only records 16 of those bits at
common sampling rates of 44.1kHz,
48kHz and sometimes 32kHz.

The eight -channel digital recorders
have been developed for two popular
consumer videotape formats. These
formats have found use in personal
projects and commercial recording stu-
dios as inexpensive alternatives to the

Sampling rates are commonly 44.1kHz
and 48kHz. Multiple eight -channel
units can be combined to effectively
become a single 128 -track recorder.
Audio I/O is primarily analog, but some
manufacturers have developed propri-
etary optical multichannel interfaces.
The ADAT format also records eight
channels of 16 -bit audio, but these re-
corders use 1/2 -inch SuperVHS tape as
the recording medium. Most of the
operational performance issues, includ-
ing the stacking of units to increase
track count, are similar to the DTRS
format. Recently, an enhancement to
the standard called ADAT-2 was devel-
oped. ADAT-2 allows 20 -bit audio data

DAT recorders, like this Otari DTR-8S, record two channels of audio with such flexibility and high
quality, that they are often used to replace reel-to-reel decks.

24/48 channel professional recorders.
Digital tape recording system (DTRS)
recorders store eight channels of 16 -bit
audio on an 8mm Hi -8 video cassette.

to be recorded onto the S -VHS tape.
Built-in A/D and D/A converters can be
used or external digital I/O can be used.
A whole cottage industry has devel-
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Providing up to eight tracks of audio on removable MO disks, digital recorders like this Genex
GX8000 can serve as a true replacement for the traditional multitrack reel recorder.

oped to provide third -party solutions
to many interface questions and prob-
lems with these formats.

Another format originally developed
for consumer use, but which has found
a home in the radio, TV and theatrical
industries is the MiniDisc recorder/
player. The MiniDisc shares many sim-
ilarities with the compact disc, includ-
ing 74 -minute play/record time and a
similar laser pickup device. A major
difference, aside from the ability to
record, is that the MiniDisc uses data
compression to reduce the amount of
data recorded onto the magneto -opti-
cal (MO) disk. MiniDisc uses adaptive
transform acoustic coding (ATRAC) to
reduce the data to about 20% of its
original size. Because the disc has the
same recording density and track speed
as a CD, this means the system only
needs to read or write about one quar-
ter of the time. During the other three-
quarters of the time the pick-up is free
to re -position itself to read or write
audio data that has been scattered across
the disk by previous erasing or editing.

This is similar to the fragmented com-
puter hard disk. A MiniDisc player
typically comes with enough internal
memory to store a few seconds of audio
and this buffer could be used to ride out
mechanical shocks that knock the pick-
up off-track. These gaps in the data

would not be noticed in the audio out-
put as long as the pick-up re -positioned
itself before the buffer ran dry. The
ATRAC compression algorithm has
improved since its introduction, and
this development will no doubt contin-
ue improving the sonic performance of
the format.

Often, it is the
software that creates
the distinction
between recorders and

not the hardware

itself.

There are many hard disk -based au-
dio recording systems available today.
These systems run the gamut from dig-
ital recorder to digital audio worksta-
tion. This implies that the workstation
can record, edit and playback audio
data, sometimes simultaneously. These
recorders use either conventional com-
puter hard drives, portable PCMCIA
memory cards or a combination of
each. Uses for these systems range from

cart machine replacements
to networked sound effects
devices with access to doz-
ens of clips at the press of a
button. Hard -disk systems
are the area where new, au-
diophile systems are first
introduced. The new 24 -bit/
96kHz sampling rate sys-
tems are available on hard -
disk recorders because tape -
based models have not yet
been standardized. Often, it
is the software that creates
the distinction between re-
corders and not the hard-
ware itself.

The traditional top spot
on the digital recorder food
chain still belongs to the
open -reel digital recorder.
Popular versions of this
genre include the Pro-Digi
and Digital Audio Station-

ary Head (DASH) series. The Pro-Digi
models are available in 16- and 32-

track versions, while the DASH series
is available in two-, 24- and 48 -track
versions. These formats are all 16 -bit
formats with standard sampling rates
of 44.1kHz and 48kHz. Recently, a
new enhancement to the DASH series
was introduced. The latest version of
the DASH series is capable of storing
24 bits of audio data on tape.

Although not a digital audio recorder
in the traditional sense, the develop-
ment of the recordable CD (CD -R)
must be mentioned here. CD -R systems
have become affordable by most pro-
duction companies and broadcast sta-
tions. As a result, many stations are
abandoning their own custom music
and effects libraries. The musical de-
sign of many shows is now mastered to
CD -R for playback to air.
There is a digital recorder for just

about any recording chore and/or bud-
get. The choice often comes down to
operator or client preference and not
the underlying technology or even au-
dio quality.

Kenneth Hunold is an audio/video project engi-
neer for the ABC Engineering Laboratory, New
York.

298 Broadcast Engineering March 1998



aule#3:

Expect unique soLutinn
In CEI facilities, every control is
just where it should bE. The result:

a system that functions

as well as it looks. In

today's broadcast envi-

ronment, operators are

required to manage
more functions within

tighter time and space

constraints. The era of digital tele-

visicn (DTV) will usher ii in:reasingly

complex technology

configurations for the

digital multi -channel

facilities of the future.

Contact CEI to design

and support your DPI

transition.
DirecTV's Networx Monitoring Center

VISIT US ON THE WEB: www.commeng.com

Communications Engineerin], Inc.

8580 Cinder Bed Road

Suite 800

Newington, VA 22122

Circle (164) ort .rree InfoCard

phone: 703 553 5803
fax: 703 550 5180
website: WWW.COMME ng.con

email: Marketing@commmg.com



300 Broadcast Engineering March 1998



VI I JXX:
Surviving
the digital
revolution

By Lee Ann DeForest
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WJXX: Surviving
the digital revolution
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View of front of building exterior/main entrance, northeast view.

Digital technology is ushering in the TV industry's greatest changes since the addition
of color in the 1950s. The switch from analog to digital has prompted numerous
debates and even more questions, while the FCC's deliberate hands-off approach has
provided few answers. As stations across the country prepare to meet deadlines, the
key to successfully surviving the digital revolution is adaptability.

Adaptability drove the design and construction of WJXX-TV in Jacksonville, FL. Allbritton
Communications of Washington, DC, commissioned Rees Associates Inc. to develop a fully digital
station with an eye toward the uncertain future standards of the industry. The result was a new
27,500 -square -foot facility that reflects the latest state-of-the-art broadcast and construction
technology and maintains future -friendly capabilities to grow and change with the industry.

Early planning for the $7 million project began several years prior to developing the actual
design. While the FCC digital conversion deadline of 2006 already had station management
examining possible alternatives, WJXX was motivated by a different concern. WBSG, Allbritton's
original facility in this market, is located in Brunswick, GA, 60 miles north of Jacksonville.
Although this is still within the Jacksonville metro, Allbritton officials wished to improve ratings
and advertising income by moving to the heart of the market. This long-time wish, coupled with
the FCC mandate, meant that the time to expand was now.

Following this decision, Allbritton officials needed to select a location for the future WJXX. The
city of Jacksonville, currently one of the faster growing and more popular cities in the United
States, posed a challenge for project construction. This immense growth meant an explosion in
construction and development. The suburban site had the construction team facing a shortage of
available workers due to nearby construction of three separate hotels.

After isolating the well -traveled J.T. Butler Boulevard corridor, a few months were spent picking
the site that would fit the building and parking requirements while still maintaining visibility from
the highway. The chosen property is an even plane, while a rise in the road will allow the
boulevard's estimated 300,000 travelers a day to view the new, modern station' as they pass by the
site.

As with many similar projects, tight scheduling posed the biggest challenge for Allbritton and
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Rees. With groundbreaking to begin in
April, 1997, and completion set for
mid -December, planning and schedul-
ing were crucial to success. Rees, a
Dallas -based architecture, interiors and
facilities planning firm, provided the
design and architectural services for
the project. The company had estab-
lished a relationship with Allbritton in
1989 while handling the reconstruc-
tion of Charleston's WCIV following
damage from Hurricane Hugo. Having
designed more than 150 broadcast fa-
cilities worldwide, including prior work
in Jacksonville, Rees had
also just completed work
on the design and con-
struction of Allbritton's
WBMA in Birmingham,
AL, in September of 1996.

To help meet the eight -
month deadline, Rees
brought the entire Bir-
mingham team to Jack-
sonville, including every-
one from the contractor
to the set designers to the
equipment and furniture
suppliers. The team
brought valuable experi-
ence building a digital sta-
tion, with all of the vari-
ous electrical and techni-
cal considerations. This
knowledge, not always
available in a given mar-
ket, was critical to help-
ing WJXX meet its time
line and budget.

The general contractor,
Brasfield and Gorrie of
Birmingham, developed a
four -stage project sched-
ule. Sequence one involved construc-
tion of the 100 -foot microwave and
clock tower, while sequence two devel-
oped the administrative areas. Sequence
three created the station's "heart and
soul," the technical operations (tech
ops) center, followed by the building of
the studio, newsroom, mezzanine and
prop shop in sequence four.
These four stages were developed to

address the availability of materials.
Efforts to use materials indigenous to
the area complicated scheduling. A lead
time of 12 weeks on the most critical
item, structural steel, dominated most

timing concerns. While presenting a
lesser scheduling problem, mechanical
air -handling equipment also required a
12 -week lead time. The remaining ma-
terials were relatively easy to obtain.

Building in Jacksonville required strict
adherence to hurricane -safe guidelines.
The facility must be able to sustain
winds in excess of 100 miles per hour.
The building also had to be designed
such that if exterior walls are blown
out the structure remains in place. These
codes necessitated greater planning and
the creation of more structural sup-

press a wharf and industrial motif with
a Floridian feel. Keeping in mind that
WJXX plans on a long future for the
facility, it was designed to change with
the times, technology and the industry.

In keeping with that philosophy, the
exterior of the building is a composi-
tion of contrasting size, texture and
color. Mater.als were chosen that
would symbolize the broadcast com-
munications process. For the design-
ers, the rough gray -white stone repre-
sents the research, editing and produc-
tion of news while the smooth black,

view of news desk looking into newsroom in the background.

ports for the station.
The site is surrounded by wetlands on

two sides. Storm water runoff is a big
concern in Jacksonville because ground-
water is only 18 to 24 inches below the
surface. Working with input from local
government officials, Rees' planners
created a nearby retention pond to
absorb runoff from the site.

The architect then set to the task of
designing an eye-catching, yet adapt-
able facility that would blend into its
local surroundings. Because Jackson-
ville is a coastal city, Rees felt it was
important to use creative ways to ex -

horizontal bands that envelop the build-
ing, along with metal x -bracing ties,
bind the building together represent-
ing programming and news ready for
distribution.

The 100 -foot microwave and clock
tower is perhaps the most distinctive
external feature of the facility. This
monolithic structure stands adjacent to
the station. The tower has four eight -
foot -diameter clocks, backlit on each
side of the tower. In a backlash over too
many cell phone towers, the Jackson-
ville metro government has issued reg-
ulations limiting structural height to a
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WJXX: Surviving
the digital revolution

maximum of 100 feet. Because this
height was necessary for broadcast,
WJXX officials worked with the city to
ensure its standard would be met.

Numerous features from the outside
were brought inside to unify the build-
ing's look. Almost everything through-
out the facility's structure is exposed,
from x-bracings to ductwork. The ca-
ble trays are open and visible through-
out the building, with cable literally
tying all of the areas together. While
hurricane zone requirements demand
more structure, nothing on this build-
ing is ornamental.

It has a fairly primitive design, which

The master control room.

is important for broadcast facilities,
where access is key. Engineers are also
able to get to the equipment easily with
the simple, yet highly functional design.

In planning the interior layout of the
station, Rees referred to plans from the
past. Because Allbritton sees the focus
of WJXX to be the creation of one
essential local product, the news, Rees
suggested building only one studio with-
in the station. The company chose to
adapt the plans it had originally used in
1989 in Charleston for several reasons.

The design had proven itself workable
and efficient in the last eight years and,
by keeping the same overall plan, the
team was able to shave time off the
front-end of the design process.

WJXX's layout creates a compact fa-
cility while providing room for extra
space and future growth. The tech ops
area is in the center of the facility, with
all other areas providing support. The
open setup not only allows for easy
access, but it also allows for greater air
circulation to aid in cooling of the tech
ops equipment. The layout also facili-
tates tours, giving visitors a view of the
entire operation without interrupting
daily business. The sales and adminis-
trative areas will receive more visitors

and are found at the front of the station,
while news is kept away from the front
door, with activity primarily among
employees.

News is the sole product and its pro-
duction the central operation. In de-
signing only one studio, Rees also
bucked tradition by making this studio
highly informal. Rather than setting up
anchor desks and sets, the newsroom
has sets within itself from which to
report stories. The newsroom, contain-
ing all of the workstations and equip-

ment, becomes the set, keeping the fo-
cus on the process and product of news
gathering. The room is designed, how-
ever, so that if a more traditional set is
merited, a separation wall can be con-
structed without impacting wiring or
space.
As a result of this layout, background

sound within the newsroom became a
concern. Sound attenuation was the
desired effect, but unlike some stations,
WJXX was not concerned with achiev-
ing pristine, acoustically dead spaces.
Station executives believe that during
broadcasts from the newsroom, the
viewer understands that there must be
background noise and activity. This ac-
tivity has, however, been prevented from

ever becoming a distraction.
Sound -attenuating batts

were used within the walls
and certain ceilings. The
news studio was designed
with a sound -isolating sys-
tem of dry wall and black
sound blankets from floor
to a height of 16 feet. Edit
bays are also encapsulated
with the same sound -reduc-
tion walls and ceilings.

Although the primary de-
sign goal was to remain
future -friendly to digital
technology, a secondary
goal was to give the news-
room a larger feel on televi-
sion, such as that of a sta-
tion in a larger market.

Choosing the right
equipment

Stations across the coun-
try are making decisions
regarding their future
broadcast equipment and

signals without knowing what industry
standards will be. WJXX, too, made
educated guesses into the equipment it
will need to thrive into the next century.

Harris Allied of Kentucky provided
system integration guidance for the
project. Within the tech ops lies the
Saturn master control, supported by a
Venus 96x96 router capable of han-
dling digital video, analog video and
analog audio. An Enco DAD audio file
server is operated through a Wheat-
stone TV 600 audio console. WJXX
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selected a Media Pool four -
channel file server for com-
mercials, controlled by an
Alamar automation system.
Ikegami monitoring is used
throughout the facility.
All tape is digital, using

DVCPRO videotape recorders,
with Leitch synchronizing, dig-
ital and analog distribution and
digital conversion equipment.
To produce newscasts, Harris
selected a DD -30 production
switcher, which brings in ele-
ments such as live feeds and
taped segments provided by the
Scitex DVEous digital video
editing system. Broadcast ani-
mation is provided by Chyron
Max and Maxine character
generators, with sound support
developed by Videotek digital
processing amplifiers.

Station officials chose LDK-
100 cameras for the studio,
employing TSM camera robotics to
control movement, while LDK-700
cameras are used out in the field. Re-
mote broadcasts and feeds are handled
by a Microwave Radio Corporation/
Troll Technology microwave system,
operating on 2GHz, 7GHz and 12GHz
bands. Although WJXX currently
broadcasts an analog signal, all of this
equipment is in place and is readily
convertible to a digital format.

The conversion from an analog to a
digital signal has made the TV industry
a hotbed of change. Rather than wait -

View of newsroom from mezzanine level.

ing to see how the usage and standards
of digital technology evolve, Allbritton
met the future head-on using the latest
state-of-the-art equipment and exper-
tise. In eight months the WJXX project
team designed and constructed a fully
digital station in the heart of the Jack-
sonville market.
While maintaining the focus on the

station's chief product, news, Allbrit-
ton and Rees developed a station that is
capable of growing with the industry.
With such an unpredictable and uncer-
tain future, not everyone may survive

Design Team:
Client: John Hills, project manager, Allbritton Communications
Architect: Ralph S. Blackman, vice president and project director; Trey Lucas,
project coordinator; David Evans, project coordinator, Rees Associates
M/E/P Consultant: Bill McPherson, project manager; Chris Pebbles, electrical;
Johnny Brown, electrical; Mike Sawyer, electrical; Brian Hess, mechanical,
Nibble Peters and Dawson
Structural Consultant: Ken Elkins, project manager, ProDeCon
Broadcast Systems Consultant: Jay Adrick, Harris Allied
Set Designer: Dan Devlin, Devlin Design Group
Lighting and Rigging Consultant: Bill Capps, senior systems designer, Barbizon
Light
Civil/Landscape Consultant: Autry Allen, project manager, Robert M. Angas
Associates
Landscape Architecture: Carol Worsham, Landers -Atkins Planners, Inc.
Furniture: Skip Fike, Solutions and Resources
Contractor: J.H. Lott, project director; Hal Lassen, project manager; Steve
Harbison, superintendent; Brasfield & Gorrie

the digital revolution. Those that thrive
will do so based on their ability to
adapt to change. WJXX is, and will
continue to be, a success story as a
result of Allbritton and Rees' educated
choices made with an eye toward the
future of DTV

Lee Ann DeForest is a technical writer for Rees
Associates, Oklahoma City, OK.

Equipment List
Scitex DVEous DVE; Alamar

automation system; Leitch
synchronizing equipment, digital
and analog distribution, digital
conversion equipment and clock
systems; Ikegami monitoring;
Chyron Max and Maxine
character generators; Videotek
digital processing amplifiers;
Vinten camera robotics; Clear-
Com Matrix II intercom; Wheat-
stone TV600 audio console; Enco
DAD audio file server; Microwave
Radio Corporation/Troll Technolo-
gy microwave system; Philips
products: Saturn master control;
Venus 96x96 router; DVCPRO
videotape recorders; Media Pool
four -channel file server; LDK-100
cameras; LDK-700 cameras; DD -
30 production switcher.
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Crawford
Digital
and the
FilmGroup:
Setting the new
standard for HD
production
By Charles Eaton

echnological advances in digital television, audio and film production and distribution are
rapidly changing the way we do our jobs. Add to this the ever-changing needs of clients for
higher quality, bolder images and graphics and it's easy to understand why we are in the race

of our careers.
Recognizing changes in the industry and in clients' needs, the Crawford Communications manage-

ment team set out to build a leading -edge facility, prepared for whatever format was in demand. More
than seven years ago we began to map out a vision for Crawford Digital and the FilmGroup - adjoining
facilities that would combine our engineering and operational knowledge with a creative and friendly
environment. We knew that to succeed we had to commit to taking risks, investing early, testing new
products with hardware and software manufacturers and retraining our team on the new technologies.
Now, Crawford Digital and the FilmGroup offer the latest in standard -definition 601 component digital
equipment, and also all of the necessary elements to launch into high -definition formats.

The recent openings of Crawford Digital and the FilmGroup represent our initiative to make the total
process, from film transfer to production and distribution, more creative, technically integrated and
user-friendly. Crawford Digital was designed to adapt to any format or line resolution in support of the
new digital TV standards. We believe it is a powerful advanced imaging and editorial facility.

Today, Crawford has the ability to transfer film images from the FilmGroup as large digital files from
the Spirit Datacine, to editing/compositing suites like our new Discreet Logic Inferno to computer
animation workstations. We are already capable of outputting a digital high -definition 1,080i film

Photo: The 3-D suite is based or an Alias/Wavefront Composer with Power Animator and Lightwave 3-D
software.
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Crawford Digital
and the FilmGroup:
Setting the new standard
for HD production

transfer in real time to an HD Panason-
ic D-5 tape machine. We are now de-
signing and installing the infrastruc-

Glimpse of the future: HDTV in
post

A moment of TV history transpired at
the Crawford Digital open house in
November 1997. Our guests experi-
enced a working demonstration of
HDTV in a

The Philips Spirit Datacine was recently upgraded so it can
output in real-time 4:4:4:4 resolution via an HIPPI interface
at 600Mb/s.

ture to do direct non -real-time delivery
to high-speed data recorders and disc
arrays, such as the SGI ORIGIN 2000
server. Ultimately, we will be able to
output to any format that is compati-
ble with any television or new media
standard.

By taking each of these steps, we have
placed Crawford Digital and the Film -

Group at the forefront of creating the
resolution -independent environment.
We are also designing high-speed net-
working and archiving systems and
data retrieval systems that will allow us
to store the images for clients to use
well into the future.

post -production environ-
ment -a first outside
industry trade shows.
The demonstration,
through the coopera-
tion of Philips, Silicon
Graphics, Discreet Log-
ic, Panasonic and Sony,
brought the future to
Atlanta.

The HDTV state -of
the -art presentation
showcased Crawford's
commitment to HDTV
production. Craw -
ford's clients, suppliers
and media from all over
the country were
shown an open resolu-
tion post -production
environment capable of
delivering a theatrical -

image to the
viewer. We explained
how to work from film -
originated material
through to a final edit-
ed production that
could be delivered to
the viewer in any of the
18 advanced digital TV
formats.

The demonstration
was a prototype of post -
production in the fu-

ture since the HD editing tools are still
being developed as the technology
evolves. Clients were shown film trans-
fer on the Spirit Datacine in two ways
- first, in the HDTV format, which
would go directly to a tape machine;
second, as data into a Silicon Graphics
computer. The HDTV signals were dis-
played on Panasonic and Sony moni-
tors and recorded to Panasonic and
Sony tape transports. The data went
through a high-speed network (HIPPI)
into a Silicon Graphics Onyx II super-
computer at the amazing rate of six
frames per second. Editing and effects
were accomplished using a pre-release
high -definition version of Discreet Log-

ic's Fire and the resolution -indepen-
dent Inferno. Additional support for
the demonstration was provided by AV
Digital and Pluto Technologies. The
Crawford Digital demonstration pro-
vided an opportunity for the industry
to see just how Crawford Communica-
tions is gearing up, and how multiple
resolution can be accomplished.

Our team and facility
To create the new open resolution

facilities, FilmGroup director Craig Heyl
and chief engineer David Warner teamed
with Crawford Digital's chief engineer
Trevor Mincher, visual effects supervi-
sor Ron Heidt, and assistant chief engi-
neer John Bradford. Additionally, we
received exceptional engineering sup-
port from Discreet Logic and Philips.
We brought in Crawford Digital's new

Crawford's SGI Onyx 2 was recently used
to demonstrate film -to -HDTV translation
into the computer over an HIPPI network
at 6fps.
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The equipment room showing the Quante! Henry V6, Sony Digital Beta and
three Pluto Space recorders.

general manage; Chuck Brock, from
Turner Broadcasting's Advanced Imag-
ing Group. Crawford's management
team led the strategic planning.

We also listened carefully to our cli-
ents in the design and development
stages of this facility. It was suggested
that we provide technical consulta-
tion, especially on the front end of the
project to allow clients to make the
most of new technology as cost-effec-
tively as possible. It was also suggested
that a creative environment is crucial.
Consequently, we paid great attention
to the atmosphere at Crawford Digi-
tal. We placed an emphasis on provid-
ing unique design and capabilities in
every suite.

Crawford Digital offers five advanced
3-D computer animation workstations,
three on-line component digital edit
suites and three high -end digital corn -
positing suites, all engineered in an
open architecture to provide easy con-
nectivity between the various suites
and workstations.

Spirit Datacine
Early in 1997 Crawford Communica-

tions took delivery of an HD upgrad-
able Philips Spirit Datacine, capable of
delivering 2kx2k images, scanned by a
one -line CCD array. We chose the Spir-
it as our gateway to HDTV, the center-
piece of our HD production path. The
Datacine is equipped with the Super

35mm gate and Super 16mm gate,
which will do the normal 35mm and
16mm formats, as well. The noiseless
and rock -steady pictures are impres-
sive. The optical quality, superb cap-
stan servo and film -handling charac-
teristics are unmatched.

In January, Crawford Communica-
tions upgraded the Spirit Datacine for
HD output by purchasing the real-time
1,080i I -ID board and a data board,
capable of outputting 4:4:4:4 resolu-
tion. At the present time it is connected
via an HIPPI interface, which transfers
data at around 600Mb/s.

Charles Eaton is vice president of engineering
at Crawford Communications, Inc., Atlanta.

Desi3n Team:
Client: Crawford Communications
Architect: Alex Munoz & Associ-
ates
Engineering: Charles Eaton, vice
president cr engineering, Craw-
ford :ommunications; Trevor
Mincier, chief engineer, Crawford
Digital; John Bradford, assistant
chief engineer, Crawford Digital;
Davic Warner, chief engineer,
FilmGroup
Consultation: Ron Heidt, visual
effecta supervisor, Crawford
Digital
Designers: Jack Maloney, Craw-
ford Comm inications; Matt Daly,
Craw'ord Communications

Equipment List:
Non-minear ;Likes: Discreet Logic
Inferno; Discreet Logic Flame:
Quartet Henry V6; linear suites:
ACCall Axial editor; Accom
digita disk recorder; Pluto Space
recorcers; Ampex DCT; Sony
Digital Beta:am; D-1 tape
mach nes; Graham Patten 400 or
800 audio consoles; Grass Valley
Kaderza; SCITEX 8100 switcher;
Grass Valley 2200 switcher; 3-D
workstations: All 3-D engines
have access to Pluto Space
Recorlers aid VTRs; software:
Lights-ave 3-D; Alias/Wavefront
Power Anin-ator; Alias/Wavefront
Composer; Maya; facility -wide
128x128 serial digital router
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Twin
stations

go digital
By Peter Grimm

perhaps even more than the rest of the broadcast community, broadcast
engineers often feel pressure to foresee the future. We know it is our
responsibility to guide our stations and facilities toward the digital future -
economically, as well as practically.

As NAB 1998 approaches, early forecasts are coming true. The pace of
station transitions from analog to digital is clearly gaining speed. Market by market,
broadcasters are finding that to remain commercially viable the solutions provided by
digital technologies must be adapted.

For us at KRXI, going "digital" was an easy business case to make. However, choosing
the right format was another issue altogether.

Stratogy for growth
The motivating force behind our decision to upgrade KRXI-TV, the FOX affiliate in

Reno, came from new management. Cox Broadcasting bought KRXI and LMA'd with
KAME with the goal of improving both stations' image and profitability.

In 1995, when Cox Broadcasting made the commitment to improve the sister station's
technical strength and image, we knew that selecting the proper mix of digital technology
had to make a strong business case, but also would serve the station well as we moved
to DTV.

In just two years, we changed from 3/4 -inch to S -VHS, and finally last year, to JVC's 4:2:2
component digital format, Digital -S. In the process, we reshaped our programming, and
have, in fact, become more competitive and more profitable.
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Lead operator Gaylon Roe, in master control using a BR-D750s editing VTR. The station uses three c -f its fo Jr BR-D750s for production.

The two stations, KRXI and KAME, conveniently share
space in downtown Reno. Their master control rooms
operate side by side. KRXI-TV, Channel 11, a FOX affiliate,
is owned by Cox Broadcasting outright. KAME-TV, Chan-
nel 21, a UPN affiliate, is managed by Cox Broadcasting
and is owned by Broadcast Development Corporation. It is
a delicate balance of competition and cooperation. Al-
though both stations are in the same Reno market, they
have vastly different audiences.
Management at Cox Broadcasting stipulated that up-

grades at both stations be economical and of superior
broadcast quality. Also, both stations were slated to go
digital within a three-year period.

This deadline made my equipment list a hot topic. Also,
renovating KRXI/KAIvIE in tandem, instead of sequential-
ly, made the financial and technical decisions doubly impor-
tant. Selecting the right technology would place us ahead of
the market and poised for strong growth. A wrong decision
could be crippling.

The logical choice
There were many phases to our upgrade to digital. How-

ever, the choice of a digital videotape format was a core
decision, upon which many other decisions hung. Once we
really looked at our options and our budget, it was clear that
JVC's Digital -S provided the best way for us to move toward
the digital broadcasting future.

Upgrading to Digital -11
We were already standardized on S -VHS as a house format.

As a primary format, S -VHS was economical and enabled us
to quickly and easily build a professional quality videotape
library. In retrospect, the selection of S -VHS was a critical
factor. Also, our familiarity with 5 -VHS made the decision
to move to digital via Digital -S smooth and economical.

One clear advantage for us was the format's backward
compatibility with S -VHS. This allows us to still play our old
tape stock while preserving our extensive S -VHS library.

Our station management was also impressed with the price
and performance of Digital -S. I recommended the format for
several reasons: it has extremely high -quality 4:2:2 compo-
nent digital sampling, mild 3.3:1 compression and uses
robust V2 -inch tape. Competing DV formats use 4:1:1 sam-
pling and 5:1 compression. Low compression ratio gives us
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Twin stations
go digital
images with terrific definition. And, because it's a digital
format, there is no generation loss during editing or dubbing.

Our decision to adopt the Digital -S also provided KRXI
with a high -quality 4:2:2 acquisition format to spool onto
our non-linear editing system. Because most of our work is
short -form editing, non-linear editing is playing a greater
role than ever in our production. We consider the image
quality provided by 4:2:2 sampling highly desirable if we're
to maintain the quality once the material is downloaded into
our video server. Also, the BR -D51 player has digital capa-
bility and S -VHS playback capability. The dual functionality
of this machine and the overall robustness of the format
made Digital -S a good choice for both stations.

Compatible upgrade
KRXI purchased four JVC Digital -S BR -D750 editing

VTRs, three of which are used for production. We also
purchased two JVC BR -D40 dockable recorders, which
mate with our three JVC KY -27 cameras.

The new decks complement the station's 31 S -VHS ma-
chines and made the transition to digital more economical.
And, with the resulting savings, we intend to accelerate the
replacement of the remaining S -VHS machines with Digi-
tal -S decks, developing a complete digital production system
from field to final edit. We feel that with the digital 4:2:2
format we get a quality level similar to that of a one -inch
machine.

Other system upgrades
Our comprehensive renovation included a transition to

the satellite commercial delivery service Cyclesat, now
known as Vyvx. The Vyvx system lets KRXI and KAME
receive, download and record commercial spots needed for
air.

Previously, commercial download required recording feeds

KRXI engineer Peter Grimm lives out his shooter's dream with the JVC Eigital-S BR -
D40 dockable recorder tied to a KY -27C camera.

In tie editing room, Digital -S handles the tape duties supporting a
Scitex Stratosphere non-linear editing system. The fan is for
cooling the operator - not the equipment.

from Cyclesat onto the one -inch machine. Besides tying up
our one -inch machine all night until the feeds came in, the
taped commercials still had to be transferred into our video

server for broadcast. Although the
videotape quality was fine, the pro-
cess was cumbersome.

Because the Vyvx upgrade came with
a new digital receiver, continuing to
rely on a one -inch record deck no
longer made any sense. This was the
trigger for our move to Digital -S. We
purchased our first BR -D750 editing
recorder, making life simpler for our
night shift operators while at the same
time improving image quality.

The operators just load the BR -D750,
make sure the switch is in nine -pin
mode for remote control from the Vyvx
receiver and the next morning the need-
ed spots are on tape. The spots are then
transferred to a Hewlett-Packard vid-
eo server by the Louth automation
system.

Like many stations, about 90% of
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the programming, especially during the day, comes from
tape. We have three S -VHS machines in each master control
where we record programs for later playback on S -VHS.
While our primary on -air program format remains S -VHS,
we will eventually switch over to Digital -S
entirely.

Digital -S: Priced right
As I mentioned, costs and quality played a

significant role in the rebuild of KAME and
KRXI. We ruled out the DV formats because of
their tape size and lower sampling rates. Al-
though Digital -S is comparable to BetaSP in
cost, it provides the advantages of digital re-
cording. I believe that even to the experienced
eye, there is no perceptible difference between
one -inch and Digital -S. And, one -inch costs
more.

We evaluated Digital -S side by side with one -
inch, examining the signal on our scopes, and it looked as if
the color bars were recorded by a color bar generator. This
happy finding triggered many of us to co-opt the old Memo-
rex commercial and say, "Is it live or is it Digital -S?" The
image quality is impressive.

Once management agreed to adopt the Digital -S format,
we found our equipment expenses were less than we had
budgeted. And, as mentioned previously, this savings al-

lowed us to do a more comprehensive upgrade without
sacrificing quality or spending beyond our budget.

Of course, we still have BetaSP equipment because we still
receive a lot of commercial production on BetaSP. We then

JVC's economical Digital -S VTRs have al lowed KRXI to move awayfrom
the one -inch format and have kick started its station into the transition
to digital.

dub the BetaSP tape onto our non-linear editor and then,
instead off spooling it back out onto BetaSP, we spool it out
on Digital -S. This gives us a 4:2:2 digital feed with virtually
no degradation.

Long-lasting heads
Both stations operate around the clock. And, from my

engineering standpoint, repairing video equipment on air is
analogous to working on an airplane while it is in flight. No
matter how remote, there is always the potential danger of
crashing mid-air. If we run into problems, we have to stay on
the air and keep our broadcast signal live. Because of that,
engineers demand reliable equipment. I have found that my
JVC equipment - from S -VHS to Digital -S - is reliable and
strong. These formats are popular because they perform
under pressure and to the manufacturer's specifications.
During the research phase of our upgrade, I interviewed

engineers across the United States for background informa-
tion on equipment performance. FOX Broadcasting in New
York City was an early adopter of Digital -S. In fact, it was
the first large domestic sale for JVC - and they vouched for
the format's quality and dependability.
Currently, their experience with the Digital -S tape heads

shows a life of close to 3,000 hours. That is four times longer
than the promised 750 hours listed in the machine's manual.
That certainly made my format decision easier. JVC's Digi-
tal -S format has met our needs and served us well. When it
comes down to it, what more could you ask for?

Peter Grimm is an engineer for KRXI, Reno, NV.

Design Team:
Ken Dixon, project manager
Catheses Award-Wiining Designs, architect
Don Clark, head architect
Phil Davis, architect
Town and Country Electrital, electrical contractor
United Construction, construction and electrical
contractor

Going digital and watching their pocketbook. Engineer at
KRXI chose JVC's Digital -S BR -D750 editing VTR.
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New Products &

Field Re s ort

Reviews

DigiBus and Digital Glue are Doc Holiday's heart and soul
BY TIM ARMOUR

When I set out to build a digital
truck, I had a few goals in mind. I

wanted this truck to be comfortable; to
interface with other trucks and facilities,
digital and analog; and to be ready for
the DTV future. It was the last of these
goals that led me to use Leitch DigiBus
and Digital Glue platforms as core struc-

6801). That's an option I've not found
elsewhere.

Simple set up and maintenance
In choosing a control platform, I was

influenced by installation issues. I liked
the fact that the product provides a
single point of operation through a

tures in Southwest Television Produc- separate

Performance at a glance:
DigiBus frame synchronizer
 Up to 13 hot -switching 4:2:2 frame syncs can be

housed in a single frame
 Analog or digital inputs and outputs available
 Optional audio synchronization and

multiplexing

Digital Glue serial video DA
 Transparent to all serial video data rates,

including 16:9 (360Mb/s)
 Low cost eight -output serial DA with compact

design (10 cards in 2RU)
 Automatic input equalization

tion's newest truck, Doc Holiday.
We ran digitized external signals

through DigiBus to synchronize
them with Doc's internal signals
then we route the signals to the
Digital Glue DAs. The DAs include
component digital, analog audio
and analog video versions. These
distribute Doc's signals to switch-
ers, routers and I/0 panels.

I chose the product not only be-
cause I had success with them in the
past, but also, and in large part,
because this platform lets me get 10
DAs in a two -rack -unit frame. Space
is high on a truck engineer's priority
list when making design decisions.

I also wanted flexibility. For in-
stance, this platform provides an
analog -to -digital converter and
frame sync on a single card (DES -

control panel (UCP-3600).
Being separate, the con-
trol panel can be placed
where it is convenient
for the operator, with
the processing equip-
ment in less accessible
places. And the single
point of operation al-
lows the operator to
avoid moving from one
piece of equipment to
another in order to con-
trol and maintain the

Leitch DigiBus digital conversion platform.

system. The single point of operation
also simplifies setup.

Setting up the Digital Glue DAs was
simple. But the true value of these DAs
is that after the initial set up, I've not
needed to touch them - no re -tweak-
ing, no headaches.

That trait is even more rare in a truck
than in other production facilities be-
cause these trucks are always on the
road. It takes a rugged piece of equip-
ment to withstand endless miles of travel
down sometimes really rough roads. I
knew the Leitch equipment would hold
up without drift, because I had made
similar installations up to four years
earlier that still had needed no tweak-
ing or realigning.

The high-def difference
Ruggedness isn't the only trait that

makes the Digital Glue DAs appropri-
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ate for use on a digital production
truck. When I was selecting equipment
for Doc, this product line was the only
one with a 360Mb bandwidth require-
ment. The standard 270Mb data path
wouldn't get me through high -defini-
tion production projects. Digital Glue's
VSE-6801, with its 360Mb data path,
will give me a higher definition and will
prepare Doc for HDTV.

I expected to upgrade some parts of
the truck as the future of DTV becomes
clearer, but I didn't want the core equip-
ment to need changing. To remain com-
petitive, we'll need to provide seamless
service throughout this transition, and
that means leaving the core intact. With
DigiBus and Digital Glue, I can be
confident that Doc's core is prepared,
whichever way the industry moves.

Smooth operator
Having discussed these products' de-

pendability and ease of use, I probably
should support my claims with test
results. But truthfully, once I set up
Doc's equipment, everything operated rInn 1-Inlirlati'c nnntnal ranter faatilrinn alarm rr-ks of I adnh fleaWilite and Digital GI.1e

low
THE INDUSTRY'S

LARGEST OFF -THE -SHELF

CASE SELECTION

Discover SPC's huge variety of in -Mock
cases by requesting your free detailed
catalog today. Carry, store, protect and
ship tools, sensitive and expensive instru-
ments and equipment, trade show displays,
laptop computers and more.

Choose from reusable shipping co ltain-

ert; watertight, -ack-rxunt and shock -
moult iristrume it cases; soft -sided ca-ry-
alit; iug4ge and Jtil ty carts; plus tool cabi-
ne-..s, t 3):es and :bests Some cases hale
tel xc p handes. recessed rubber
wFeela aic cushoon interiors.All models
are reAw for immediate shipment.

SPC IS YOUR SINGLE -SOURCE CASE SUPPLIER

1111Mak,'41.

Specialized Products
COMPANY

1100 S. Kimball Ave.  Southlake, TX 76092-9009  www.specializedproducte.com
Telephone (800) 866-5353  FAX (800) 234-8286

See us at NAB Booth #15053. Circle (192) on Free Info Card
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so smoothly that I saw no need for in-
depth testing. I have always found this
manufacturer's published specs to be
reliable, so I just trusted them. Then,
when I got both systems up and run-
ning, they appeared to be operating just
as promised.

The one problem I did have proved to
be the result of the digital revolution,
not Doc's control platform. When I
couldn't control levels or change colors
on my video, I briefly doubted the serial
digital frame synchronizers, when in
fact, level adjusts can't be done effec-
tively in the digital realm with any
manufacturer's frame syncs. What
seemed like a problem with my equip-
ment was just another lesson I had to
learn about which operations are best
done in the digital realm and which are
better handled in analog.

Sometimes, these controllers and DAs
surprise me with bonus features rather
than challenges. One such instance in-
volved the DigiBus audio synchroniz-
ers (AVS-3600-E). I intended to use that
module simply to embed program au-

dio into Doc's datastream for end dis-
tribution. But I soon found myself at a
gymnastics event where I needed to
delay the house feed audio to avoid an

What seemed like a

problem with my

equipment was just

another lesson I had to

learn about which

operations are best

done in the digital

realm.

echo and make the signal match the
sound in the stadium. I was able to use
the audio delay units to make my audio
match what the microphones were pick-
ing up.

Performing that task also proved that
the product's documentation is clearly
written and helpful. Having never con-
figured DigiBus for audio delay, I turned
to the manuals and I found straightfor-
ward directions for completing the task.
Granted, I would have really liked to
have more of a map -like guide, but I
was able to do just what I wanted by
following the manufacturer's directions,
without any backtracking or problems.

Satisfying support
To guarantee that I was configuring

the audio delay correctly, I called the
company and found its phone support
helpful. The real difference in the sup-
port was not so much in the answers I
received (beneficial as they were); the
difference was that my calls were rout-
ed directly to someone with the an-
swers. Other manufacturers seem to
protect their core of design specialists
who have the answers by burying them
down a few levels in the phone support
structure. So, I spend a lot more time
and experience a lot more frustration

Need more DIV info?
After you've read your latest copy of
R""r4f-c÷ rnr.girritir, want to know
even more about DTV?

Get your copy of the latest SBE
technical book, aroauctio,
!?# by Clout/ Clarhhnae3 100 pages of
reference data on DTV.

Order yours now: Only $49 for SBE members
($65 for non-SBE members.) Add $2.00 per copy
for shipping, Indiana residents add 5% sales tax.
Society of Broadcast Engineers
8445 Keystone Crossing, Suite 140
Indianapolis, IN 46220
317-253-1640
317-253-0418 fax
http://www.sbe.org

ru
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Tim Armour, vice president of engineering for SWP., operates DigiBus from a
separate control panel.

trying to get answers to sometimes
urgent questions. With Leitch, even
when I go through voice mail I get
return calls and answers quickly.

On the subject of service, it's worth
noting that the company accommodat-
ed my strict and somewhat different
delivery demands. Whereas I usually
order equipment on a short deadline, I
planned this project well ahead of time.
I was investing 3.5 million dollars and I
wanted to spread my costs out over a
longer time frame. I specified a series of
deadlines for delivering portions of my
total order and the manufacturer met
every scheduled delivery date to the day.

In fact, the only delivery -related trou-
ble I had with this company was in once
receiving the wrong version of a prod-
uct. Flawed communication was clear-
ly to blame. But in other experiences
with this manufacturer, the latest in-
cluded, the service was pleasing.

Service alone, however, isn't enough
to guide buying decisions. Product per-
formance is key. Above all else, I must
know that when I get to an event, my
equipment is going to work. I trusted

these products at the outset because of
their good track record in previous
installations and the fact that they have
become standards on digital trucks.
Based on their performance on Doc, I'd
say these products are so popular be-
cause they just work. They do their
jobs and I don't have to worry about
them. That means I can worry about
more important things, like pleasing
customers.

Tim Armour is vice president of engineering
for Southwest Television Production Services
in Tempe, AZ. He was the chief design engi-
neer on SWT V's digital production truck, Doc
Holiday.

Editor's note: Field Reports are an exclusive
Broadcast Engineering feature for broadcast-
ers. Each report is prepared by well -qualified
staff at a broadcast, production or consulting
company.

The reports are performed by the industry,
for the industry. Manufacturer's support is lim-
ited to providing loan equipment and to aiding
the author if requested.

It is the responsibility of Broadcast Engineer-
ing to publish the results of any device tested,
positive or negative. No reports should be con-
sidered an endorsement or disapproval by
Broadcast Engineering magazine.
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The concept of the GSC 3000 Site
Control is to provide a system that
meets the needs of customers who
require extensive control abilities and
accommodate their budget. The
networking protocol is extended to a
powerful Windows based application
operating at one or more locations.

800 433-7668
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Field Report

Panasonic DVCPRO: Covering the Super Bowl with Denver's KCNC
BY BOB BURKE

Super Bowl XXXII was much more
than another big sporting event to

KCNC-TV, Denver's CBS affiliate. The
game and events leading up to the big
game galvanized the entire region. Full
of sentiment and genuine drama, it was
the Broncos' veteran quarterback John
Elway's chance at a Super Bowl victory

Performance at a glance:
AJ-LT75

Full editing capability in the field
with component digital video quality

 High picture quality DVCPRO format
Portable and lightweight for editing
any time, any place

 Two independent DVCPRO digital
VCRs for on the spot output/back-up
function /two color 6.5 -inch LCD
monitors
Built-in stereo speakers

 A complete cuts -only editor in a
briefcase -sized package

AJ-D700
1/2 -inch 3CCD DVCPRO camcorder

 Lightweight - 13 pounds including
lens, 1.5 -inch viewfinder, cassette

and battery pack
 Superb picture quality: 410,000 pixel

FIT CCDs

 Viewfinder features 600 lines
(monochrome) horizontal
resolution /63 minutes
of recording time

 20W power consumption
 Set-up memory card

after three previous losses there, as well
as an opportunity for the American
Conference to end a 13 -year losing
streak. Beyond our viewers' insatiable
desire for news about the team from
San Diego, it was an important show-
case for the station to meet and match
our competitor's coverage. We had big
expectations for our DVCPRO equip-
ment, which the station had installed
five months prior.

Last spring, the CBS network had
announced it would purchase more
than 1,400 units of DVCPRO from

Panasonic to equip 13 of its stations
with the component digital ENG equip-
ment. The new gear has enabled KCNC
to make a complete conversion to
DVCPRO for field acquisition and
news editing.

In making this large-scale investment,
CBS station executives had evaluated
the high maintenance costs of existing
analog news equipment and started to
look for alternatives. An extensive eval-
uation at sister station KYW-TV in Phil-
adelphia proved successful. With the
equipment widely available at an attrac-
tive price, the decision was made to
purchase DVCPRO. The CBS stations

nents of our Super Bowl coverage. That
coverage comprised reports sent back
for each of our seven daily newscasts for
10 straight days leading up to and in-
cluding game day. We took nine AJ-
D700s and four AJ-LT75s to San Diego,
which in no way hobbled the news
teams back home in Denver.

I was initially skeptical of the format,
however, I am now a DVCPRO convert.
I'd never been happy with MII and was
not looking forward to having to de-
pend on another Panasonic product.
But from my initial experience, which
was with the AJ-D700 camcorder, I
have found that that the equipment is

KCNC editor using the AJ-LT75 to edit field packages at Super Bowl XXXII.

needed to reduce maintenance costs and
replace aging analog equipment.

DVCPRO convert
Early last fall KCNC took delivery of

114 DVCPRO units, including nine
AJ-LT7.5 laptop editing systems, 31 AJ-
D700 3-CCD broadcast camcorders,
22 AJ-D750 studio editing VTRs, 38
AJ-D650 studio editing VTRs and 14
AJ-D230 player/recorders.

We've been particularly impressed with
the performance of the camcorders and
the field editing systems and felt confi-
dent relying on them as the key compo-

incredibly reliable.
There is general agreement among

KCNC's 31 photographers that the
DVCPRO camcorders perform beauti-
fully. There are no dropouts, there is
longer tape time and the sound quality
is much better than MIL The picture
quality is more than acceptable for
news purposes. The equipment per-
forms so well in any lighting conditions
that we no longer travel with lighting.

Above all, we appreciate the reduced
weight of the camcorder. It's much light-
er, a typical difference of 15 pounds.
With a camcorder in one hand and
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laptop editor in the other, we're pre-
pared for field work.

In Denver, there is an AJ-LT7S in
each of our seven ENG
microwave and satellite
trucks and we reserve two
laptop editing systems for
travel, primarily for sports
coverage. Before the ar-
rival of the laptop editor,
we did barely any editing
in the field and were rou-
tinely getting beat on spot
news by our competition,
which touts several mo-
bile newsrooms. Photog-
raphers had to send their
stories back shot by shot,
someone else would edit
them and the pieces didn't
look as good as they do
now. It's always better if
the person who shoots the story edits it,
and because of the laptop editor, it is
now our standard operating procedure.

Having the edge
With the laptop, we're doing better

work in the field and we've pulled at
least even with our competition on spot
news coverage. For our Su-
per Bowl coverage, we as-
signed an AJ-D700 to each
of our seven photographers
on site and reserved two for
the set; we placed one AJ-
LT7S in our digital satellite
truck and set up three at our
workstation behind the ho-
tel where the Broncos' play-
ers were staying. Not one
thing broke, and our direc-
tor of operations credits the
gear with helping KCNC-
TV consistently beat the
competition with a staff only
half as large as theirs.

After shooting the game
with the AJ-D700, I can at-
test that it was great not to be in agony
from the weight of the gear. I only
needed one battery to shoot the entire
game. The camcorder handled the sta-
dium's notoriously bad light conditions
well; I was shooting 2X on a 20:8 lens
with the shutter on and never had to
put up the gain, which I thought was
impressive.

When you're in a game situation, it's
nice to have the longer DVCPRO tape
(I shot with 30- and 60 -minute tapes),

The AJ-D700 was used on KCNC's temporary set as well as for field
work. The Super Bowl stadium was the backdrop to KCNC's tempo-
rary set.

and its small size was noticeable. I kept
the tapes in my pocket; I looked around
the field and saw my peers with stacks
of big tapes around their feet! Also in
San Diego, we took advantage of the
equipment's flexibility in recording in/
playing out different tape formats. At
the CBS station in San Diego, we were

work with the laptops; they're highly
reliable and they've quickly become a
kind of iconographic object of fascina-

tion in the business - peo-
ple want to stop and
watch you edit.

The laptop gave us a
nice edge right after the
game. We had five pho-
tographers on the field
and one guy with a lap-
top. He did a live hook-
up to the satellite, so we
were able to feed stuff
live to Denver before
NBC's post -game cover-
age was over. We could
not have done that be-
fore. We couldn't have
realistically or affordably
set up an editing station
on the field, and if we

had, we would have needed an engineer
on the scene.
With the AJ-LT75s we don't have to

worry about editing anymore. The next
stop for them was Nagano, where we
won't have to be concerned about cus-
toms for a change.

Sports writers have called Super Bowl
XXXII one of the most
competitive in history; it
was a thrilling win for
the Broncos and exhila-
rating for us to be on site
to document it. Certain-
ly, it was a competitive
situation for KCNC-TV
and Panasonic DVCPRO
supported us in scoring
some important goals of
our own.

Denver's NBC -affiliate KCNC, sent four of its nine AJ-LT75 laptop
field editors to cover the Denver Broncos at Super Bowl XXXII.

easily able to plug in a cable and record
off a beta deck into our DVCPRO
camcorder.

What stood out in my mind about the
laptop editing system on the road is
how extraordinarily easy it is to trans-
port. I don't know if we can even calcu-
late the savings in time, energy and
shipping costs. The cameramen love to

Bob Burke is chief photogra-
pher at station KCNC, Den-
ver and executive producer for
Super Bowl XXXII coverage.

Editor's note: Field Reports
are an exclusive Broadcast En-

gineering feature for broadcasters. Each report
is prepared by well -qualified staff at a broad-
cast, production or consulting company.

The reports are performed by the industry,
for the industry. Manufacturer's support is lim-
ited to providing loan equipment and to aiding
the author if requested.

It is the responsibility of Broadcast Engineer-
ing to publish the results of any device tested,
positive or negative. No reports should be con-
sidered an endorsement or disapproval by Broad-
cast Engineering magazine.
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As lied Technolo

Server clustering for broadcast digital video
BY TOM CHRISTENSON

AA
broadcaster's first line of defense in
keeping digital video applications

running is to plan for system -wide fault
resilience at the video server level. In
the best interest of protecting critical
revenue streams, broadcasters can build
a highly effective redundancy strategy
without draining their budgets. Con-
sider the advantages of a server system
that scales economically (in terms of
storage and input/output channels); that
offers a high level of fault resilience;
and that meets these goals while cost-
ing less than a mirrored approach.

MediaClusters
A MediaCluster is a network of di-

rectly connected video servers that act
as a single server. MediaClusters were
designed by SeaChange based on its
core competencies in computer net-
working and data storage with a focus
on delivering high -quality video for the
TV industry. Unlike a single larger serv-
er, the MediaCluster servers can fail
independently without loss of access to
video files. All the servers see the same
media and can access any portion of the
media without regard to the number of
other concurrent ac-
cesses to that same
portion of the media.
This network of serv-
ers carries MPEG-2
data as it is read from
storage and written
to video decoders for
broadcast or played
as a transport stream.
Servers in a cluster
can handle a variety
of compression for-
mats, so transport
streams can be sup-
ported with DVB,
4:2:2 or 4:2:0.

The MediaCluster
architecture provides
access to clips as data
objects in the same
way a file server pro-
vides files to network

clients. Because MediaCluster mem-
bers manage their own file systems and
export access only to the data objects,
each MediaCluster member can read,
write and delete files from its local file
system without disrupting other serv-

In the instance of a

link failure, the system

automatically recovers
and load balances
itself.

ers in the cluster. Data objects are frag-
mented and written to the members of
the cluster using RAID -5 striping and
parity techniques.

Fault resilience
The core feature of the MediaCluster

is its unique level of fault resilience. As
explained previously, data is striped
across all servers in the cluster. In addi-
tion, the system can optionally gener-

ate parity blocks. Think of parity blocks
as the total sum of all the data in a stripe
(normally one rotation around the clus-
ter). If a block of real data is lost, the
parity data regenerates the lost data by
calculating the partial sum of all of the
other data and subtracting the partial
sum from the total sum (the parity
data). This technique is done in real
time so that it does not appear that any
data (or server or link) was lost. The
approach is doubly useful because it
masks connection failures, as well as
server failures.

A data storage technology called RAID
striping stores data for each file across
all disks in a server with redundant
data called parity. This technique en-
ables data on a failed disk drive to be
reconstructed from parity data stored
on surviving drives and ensures that,
system -wide, data is not lost as a result
of a single drive failure.

A MediaCluster can switch and store
MPEG-2 streams in a fault -resilient
manner. The failure of one server does
not interrupt service delivery for longer
than it takes to reconnect from remain-
ing MediaCluster servers, any of which

erial Digital Au o/Video Router

In this five -node des gn, data is striped across all of the servers in the cluster, which masks any
connection or server failures, thereby increasing the on -air reliability.
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Because every server is connected to every other server, reconstruction of any missing video Is
seamless and the video stream continues unaffected.

will resume the interrupted service in
less than one second. As a result, no
service disruption is detectable.

The media inventory of a MediaClus-
ter can be managed via local computer
system programming interfaces even
while the system is recording and play-
ing back the media at a constant bit
rate. The programming application
programming interfaces (APIs) and in-
ventory transfers always defer to the
real-time playback/record functions.

Load balancing
In the instance of a link failure, the

system automatically recovers and load
balances itself. Load balancing occurs
because the servers involved use differ-
ent sets of servers to reconstruct the
missing data. Load balancing in a Medi-
aCluster apportions an equal amount of
data to each server's storage subsystem,
producing many benefits including:

Better systems component use: Com-
ponents like CPUs and the drives in a
storage subsystem are all fully utilized
in a balanced system as opposed to a
system where some drives are loaded
and others are not.

Higher performance: Data process-
ing capabilities are greatly increased if

all systems share an equal load as op-
posed to an unbalanced system where
some subsystems have too much data
to process, while others sit idle.

Load balancing that results from vid-
eo data striping allows a system to
function consistently at peak efficiency.

The incorporation of RAID striping
technology at the RAID storage sub-
system level, as well as at the node level
is referred to as RAID2 (RAID squared)
and enables a MediaCluster to be as
fault resilient as is required by many
high -availability media applications.

Expanding the system
The number of servers

in a MediaCluster is vari-
able and scaleable de-
pending on storage re-
quirements. Media Clus-
ters now support up to
five servers, with nine
server configurations
soon available. Storage
capacity can be increased
by adding disks to each
server's chassis, adding
expansion chassis to serv-
ers or by adding servers
to a MediaCluster. Band-
width also can be in-
creased by adding serv-
ers to a MediaCluster. As
each new server is added,
any media content on the
newly added server is
merged with the on-line
MediaCluster inventory.

Although mirroring sys-
tems may have seemed

like a simple way to build fault toler-
ance, it's an approach that has become
increasingly impractical for the TV in-
dustry. As broadcasters aim at deliver-
ing high -bandwidth full -motion digital
video, they will require vast amounts of
storage for recording, scheduling and
playing. Server clustering reflects emer-
gence of video technologies that will
support broadcasters' digital future.

Tom Christenson is director of broadcast sales,
eastern U.S. region, SeaChange International,
Maynard, MA.
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Al I lied Technolo

Applications of picture quality measurements
BY JEFFERY 0. NOAH

Derect picture quality measurements
are a revolutionary step for the TV

industry; a step necessitated by the
broad adoption of compression tech-
nologies. TV systems using compres-
sion do not behave in the relatively
linear manner of analog or uncom-
pressed digital systems. So, the hereto-
fore adequate indirect signal quality
measurements are relatively useless for
the engineer working with compressed
digital television - thus the need for a
new testing paradigm.

With many broadcasters moving to-
ward multicasting for some significant
portion of the day, evaluations of stan-
dard -resolution encoders is one task
they'll face in the near future. Prior to
the availability of direct picture quality
measurements, encoder evaluations
relied upon a few expert viewers in the
facility doing their best to get a feel for
the performance of a number of devices
at a variety of bit rates with a variety of
program material. The result was a

mass of data accumulated over a peri-
od of time based on perceptions of a
few people viewing the material in what
were typically uncontrolled environ-
ments. Short of performing tightly con-
trolled tests to the ITU-R BTS00 spec-
ification, this scenario was typically the
best an average facility could manage.

Fortunately, the instrument with which
direct objective picture quality mea-
surements may be made, the Tektronix
PQA200 picture quality analyze; has
reached the marketplace in time for all
but the early adopters of compressed
video for broadcast operations.

Although a few different methods have
been proposed, picture quality mea-
surements based on human vision sys-
tem models provide the strongest cor-
relation to rigidly controlled subjective
viewer trials. In fact, such systems can
provide greater than 88% correlation
to rigorously controlled viewer trials,
without the time, expense and head-
ache associated with those trials.

Picture quality basics
At the heart of the PQA200 are two

boards shown as compute engines in
Figure 1. Both contain 128MB of
SDRAM and a pair of Texas Instru-
ments C80 DSPs for compute power.
One generates the Rec. 601 reference
scenes, which are supplied on CD-
ROM. The appropriate sequence is
easily selected for playout via the SDI
I/O (composite I/0 is optional). During
playout by the first board, the second
acts as a store for the degraded scene
that has passed through the encoder
under test.

The sequences supplied are five sec-
onds long, but only the third and fourth
seconds of video are measured for pic-
ture quality. The measurement board
captures these two seconds of degrad-
ed video from the encoder under test,
and also takes the same two seconds of
reference video from the generator for
comparison.

Let me take a moment to point out

PAL PAL
NTSCS NTSC

S-VHS)i CompositeDecoderBlackColor Composite
Encoder

Rec 601

Rec 601

Compute Engine (measurement

Measure
and Adjust

Degraded

Reference JND
Calculation

Compute Engine
(generator)

Long
Reference

Reference Scene Data Measurement
Results

Rec 601 Pentium CPU Instrument
Video 128 MB RAM Control

Display Multi GB HD
CD-ROM Ethernet

Rec 601

Figure 1. This simple block diagram indicates the basic components of a picture quality measurement set. Identical processing cards
perform the functions of signal generation and capture and analysis.
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that the measurements dis-
cussed in this article are
off-line, non -real-time
measurements. Currently,
the PQA200 requires cali-
bration stripes to dramat-
ically reduce the time and
CPU effort required for
pixel alignment. This is far
from acceptable for facili-
ties running 24x7. Also,
the algorithm used to
quantify the captured data
and the large amount of
data involved, taxes even
the considerable DSP pow-
er built into the instrument.
Significant strides must be
made before adequate DSP
power is available to per-
form these tasks in real- or
near real-time.

The first stage of the measurement is
the pixel alignment process. The use of
calibration stripes overlaid on the first
two seconds of the video sequence sim-
plifies and accelerates the pixel align-
ment process. The calibration stripes
(see Figure 2) also enable calibration of
luminance and chrominance gains and
offsets and contain data for automatic
detection of the specific se-
quence in use. The pixel
alignment process also pro-
vides a summary readout
including the overall qual-
ity score and all the non -
picture quality -related
changes introduced in the
encoder. These include gain
and level shifts, x and y
shifts in the luminance and
chrominance domains and
any cropping of picture
edges.

After pixel alignment, the
reference and degraded se-
quence may be used to cre-
ate a peak signal-to-noise
ratio (PSNR) value for each
frame, but in general will
be used to generate a pic-
ture quality rating (PQR)
value, which relies on a
model of the human vision system de-
veloped by the Sarnoff Corporation
and incorporated in its JNDmetrix (just
noticeable differences) algorithm.

Figure 2. The calibration stripe on the first two seconds of each
sequence reduce the processing power (and time) needed to per-
form subpixel alignment of the degraded and reference scenes. The
stripes also contain segments for chroma and luma changes and
frame ID for temporal alignment.

Each pixel in each measured frame is
evaluated relative to the 16 pixel by 16
pixel block surrounding it (spatial dis-
turbances) and with the same pixel
block in the preceding four frames (tem-
poral disturbances). Results are based
on the level of visibility of these differ-
ences, such that each pixel has a corre-
sponding JND score.

details having the most
noticeable differences.
Examples of a degraded
picture, PSNR display and
PQR map are shown in
Figures 3, 4 and 5.
The PSNR display

shows the location and
degree of actual differenc-
es in the picture, but the
PQR map indicates the
Level of visibility of these
picture differences: white
areas in the PQR map in-
dicate areas with the most
visible changes and dark
areas have the least visi-
ble changes.

Finally, the JND values
for each pixel are collated
within each frame and
then over the two seconds

of the sequence. This provides an over-
all PQR for the sequence. Additionally,
graphs of PQR and PSNR variations
throughout the sequence are available
to quickly identify those areas of the
sequence causing the most problems.
Printouts of graphs and PQR maps
simplify the task of comparing differ-
ent equipment and/or bit rates.

Figure 3. This single -frame degraded image shows a significant
loss of detail in the lower right corner and considerable blurring 3f
the spinning wheels of the ride. However, the fact that the wheels
are in motion reduces the perceptibility of those distortions - as
can be seen in the PQR map. (See Figure 5.)

Frames of these PQR "maps" may be
viewed either as still pictures or as
moving sequences. This allows the user
to see areas of the frame or picture

Testing encoders
Other than the viewer's

new digital TV set, the
link most critical to good
picture quality in a digi-
tal video transmission
chain is the encoder. Us-
ing a picture quality mea-
surement tool, the pro-
cess of optimizing bit rates
or comparing the wares
of different vendors is rel-
atively straightforward.
Given that the measure-
ment instrument elimi-
nates the need for a con-
trolled viewing environ-
ment and the same set(s)
of rested eyes, testing can
be performed by anyone
on staff whenever the
equipment to be evaluat-

ed is available.
Connecting the PQA200 to an encod-

er can be as simple as taking the Rec.
601 serial digital video from its gener-
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ator connecting it to the encoder, con-
necting the encoder directly to a refer-
ence decoder and lastly connecting the
reference decoder's SDI output to the
PQA200's input. This assumes the en -

digital tape machine or disk recorder
through a system under test with no
linkage whatsoever to the analyzer.
However, the "copy" should be verified
by the analyzer to ensure its quality.

Figure 4. The PSNR map is a relatively raw picture difference display,
indicating the pixels most different from the original with the bright-
est luminance levels. Notice that it does point out the changes in the
bottom quarter of the display and the loss of detail in the lower right
corner. However, the PSNR map also shows significant changes in
the wheels of the ride, but these errors, according to the PQR
map, won't be noticed due to limitations in the human vision
system's ability to see detail within motion.

coder and reference decoder have SDI
I/O and that their MPEG-2 physical
interfaces match.

To eliminate any variations in the test
setup, the same professional reference
decoder should be used for all equip-
ment evaluations. Most professional
decoders offer SDI video output as
standard or at least as an option. Again,
analog composite I/O is available for
the Tektronix PQA200 as an option.
However, if at all possible, removing
any composite/component encode/de-
code cycles from the process will make
the picture quality test results a more
pure indicator of encoder performance.

Proofing satellite links
The same methodology applies to test-

ing the quality of a satellite link. You
might wonder if the delay in the link
would be too long for a picture quality
analyzer to correlate the received, de-
graded signal to the reference -generated
signal. Fortunately, the generator and
capture/analysis cards operate with com-
plete independence. In fact, the refer-
ence scenes could even be played from a

In reality, a simple satellite link with
one encode/decode cycle could be test-
ed with the same result by eliminating
the uplink. Because any transmission
path errors within the limits of the
error correction scheme in use would

have no impact on the video data car-
ried in the stream, the picture quality
measurement should be identical. How-
ever, if the transmission path includes
multiple encode/decode processes, the
additional decompress/recompress
steps could impair the picture quality
and should be tested.

Selecting test sequences
More than a dozen test scenes sup-

plied with the PQA200 on CD-ROM,
cover a wide range of motion and de-
tail. Many of the scenes are industry
standards such as Flower Garden, Mo-
bile and Calendar, Ferris Wheel (which
isn't one) and Cheerleaders. Using a
phrase directly from the ITU Rec. 500
standard, the scenes included on the
CD-ROM were selected because they
were "difficult, but not overly so" for
encoders to process. Generally speak-
ing, selecting the five to 10 scenes that
best represent the types of program-
ming you broadcast is sufficient for an
evaluation. Remember, you'll not only
be looking at perhaps 10 scenes on at
least two encoders, but you're likely to
run the encoders in at least four differ-
ent bit rates. This would yield 80 sets of
data, each set including at least a sum-
mary report and possibly PQR/PSNR
graphs and maps. The point is, you
probably don't want to use every scene
at your disposal.

Imo :j 14 4LIAL1111111141ti

Figure 5. The POR map highlights only those areas where changes would be
noticed by viewers.
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Comparing results
The task of making a selection once

all the data has been gathered may
not be as easy as picking the encoder
with the lowest average PQR value
over a variety of bit rates and se-
quence types. Although this may be
the overriding factor, picture shifts
and cropping do vary from encoder
to encoder and may be more objec-
tionable than minor differences in
visible encoding artifacts.

Another point to keep in mind is that
the concentration of visible errors will
probably vary somewhat between de-
vices, a fact that the single PQR metric
may not reflect. For example, the PQR
map in Figure 5 shows that the encoder
allotted too many bits to the quick
motion of the amusement park ride on
the top three -fourths of the screen,
leaving a serious shortage of bits for
the fine detail at the bottom of the
screen. Another encoder might have
allocated bits more wisely, but had a
similar overall PQR value. Viewing the
PQR maps of the various scenes really

draws attention to problems of this
nature.

PQR vs. PSNR: Why two metrics?
If PQR values are close between two

or more encoders, the PSNR map might
indicate some differences in how the
video is processed that could prove
insightful. Another case where PSNR
might be useful is in situations where a
PQR value is low (low is good), as
encoders are likely to have when oper-
ating at relatively high bit rates. In this
case, the more direct picture difference
indication of PSNR could also help you
to reach a conclusion. It's simply anoth-
er data point to use when trying to
make sense of new and unfamiliar equip-
ment and technology.

Using new tools in the digital age
The rapid approach of DTV trans-

mission has created a flurry of activity
in the broadcast community. Picture
quality measurements are a new tool at
your disposal to help you intelligently
choose what many argue is the most

critical link with regard to picture qual-
ity in the transmission chain. Does this
mean every call letter station should
rush out and order one tomorrow?
Probably not. However, larger -market
stations, station groups and networks
may have a strong enough ongoing
need to look at new equipment to jus-
tify the purchase. Smaller stations might
opt for a month or two rental when the
time comes to make the jump to digital.

Although the out -of -service tool avail-
able today is extremely useful, real-
time, operational monitoring of pic-
ture quality is the ultimate goal. With
picture quality measurement technolo-
gy in its infancy, rapid improvements in
operating speed, combined with
Moore's Law of ever-increasing pro-
cessing power, promise to make in-
service picture quality monitoring a
reality in the next few years.

Jeffery 0. Noah is a product manager for
Tektronix, Inc.'s TV test product line in the
company's Measurement Business Division,
Beaverton, OR. He has published numerous
articles on audio, video and MPEG testing.
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Technology In Transition

Commercial insertion systems
BY THE BE STAFF

I nserting local spots in network pro-
gramming has moved from the rank

of generating some revenue for cable
systems to generating significant reve-
nue for systems. No longer are opera-
tors content with airing a few spots
per day, they want to load up as many
local, regional and national breaks as
their programs will allow.

This used to be problematic because
the spots were housed in a rack of 3/4 -

inch machines, or in some cases, VHS
decks. Unless you built a daily spot
reel, this meant one spot per VTR,
which greatly limited the number of
potential spots that could be kept on-
line at one time. And, with VTRs, me-
chanical failure was always possible.

Video disk storage solved both of
these problems. Now, many hours of
high -quality storage is available on
highly reliable disk recorders. Al-
though it's possible to simply use the
disk storage as a replacement for VTRs,
adding a bit of local control software
vastly improves the flexibility with
which cable systems can air spots.

What to look for
With that background, what should

you look for in commercial insertion
systems? First, look for digital. Don't
consider any other storage technolo-
gy. Second, look for an integrated sys-
tem. Although buying parts and pieces
may work it opens you up to finger -
pointing. There is one important ex-
ception here. The server is often from
one vendor and the control software
and interfaces from another. That's
okay. Rely on the advantages afforded
by each. But, I don't recommend build-
ing your own.

First, develop a general plan of what
you want to accomplish. Second, re-
view the following vendors, keeping in
mind what features you need. Third,
contact each of the companies and get
their input. Fourth, redefine your sys-
tem in terms of what they propose and
see if you're still getting the features
you need. If not, then you've short-

ened your vendor list. Finally, ask for
a list of previous customers and call
some. See if the vendor delivered -
and then supported the client after the

sale. Many times, after -sales support
is more important than any claimed
front-end advantages a vendor may
tout.

QUESTION ASC Audio
Video
818-843-7004

Channelmatic-
LIMT
619-445-2691

FloriCal SkyConnect SeaChange
Systems
352-372-8326 303-218-9100 508-897-0100

Model VR300
video server

DMM (digital
MonevMakel

Separate NO NO

software req.
Integrated Columbine/ All
software JDS

package

AirBoss-NT HE -440 MediaCluster

YES NO

BIAS, JDS
Columbine,
Enterprise

Summit
Focus

LAN,

Compulink,
CCMS,

VisionTel,
INTABS

Automation
supported

Louth,
Odetics,
Alamar, Pro -Bel
Newsmaker

ARTI

Compression Motion JPEG MPEG
type 4:2:2

Compression
level

2:1 to 20:1;
User
selectable

MPEG-1/
MPEG-2 full
& 1/2 D-1;
User selectable

Fault -tolerant Software -

based
RAID

Archive
method

RAID -single

channel
integrity

StorageTek, RAID -Tape
Ampex

FloriCal
Systems

JPEG,

MPEG-2

User
selectable

Server
capacity

Hours stored
per quality
level

24 channels/
arbitrated
loop

35 hours at
24Mb/s per
loop

12 channels

4 1/2 hours at
5 Mb/s

RAID and
mirrored
storage
DLT,

Storage Tek

MPEG-2,
3-12Mb/s

YES

Louth VDP,
OmniBus
protocols

MPEG-2,
4:2:2 studio
profile/4:2:0
ML, mixable

MPEG-2 6Mb/s-24Mb/s
User
selectable

24 channels,
unlimited
expandability

16-62 hours
at BetaSP
quality level
72Gb-278Gb

RAID -5, RAID2 with
redundant RAID -5

switches
DLT,DAT,
JAZ, HSM

StorageTek
HSM for
NT

40 channels

Depends on
compression
rate

20 I/O
channels
unlimited
expandability
16 hours
at 24Mb/s,
4:2:2 studio
profile, or 48
hours at
8Mb/s, 4:2:0
main profile,
96 hours
of storage at
8Mb/s or 32
hours at
24Mb/s

Scalable 2-24 channels Event/time
expansion

Scalable to 1-40
100s of channels/
channels server;
with unlimited
100baseT, storage
FDDI and capacity
ATM

12 I/O
channels with
16 hours of
storage at
24Mb/s;
4 I/O
channels and
8 hours of
storage at
24Mb/s per
node
expansion

RS # 205 206 207 208 209

Table 1. Once you have defined your feature set, the above table will allow you to compare
the five vendors' solutions.
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PRODUCTS NOW SHIPPING
DVB-T SOLUTIONS FOR
BROADCASTERS
NDS digital terrestrial modulator &
professional integrated receiver de-

coder (IRD) products with 2K and 8K
functionality: NDS is shipping products that will allow
broadcasters and telcos across Europe and Asia Pacific
to benefit from digital terrestrial broadcasting regard-
less of whether they need to meet 2K or 8K DVB-T
standards; the NDS DVB-T digital terrestrial modulator
features one of the lowest commercial prices on the
market; the range has also been extended from the
initial 8MHz bandwidth version to include 7MHz band-
width, with 6MHz versions due to follow in the near
future; the NDS DTTV professional integrated receiver
decoder is also capable or receiving 2K and 8K carrier
transmissions; 714-725-2500; fax 714-725-2505;
www.ndsworld.com

Circle (501) on Free Info Card

PRODUCTION SYSTEM
SHIPS WORLDWIDE
Softimage/DS: this system brings to-
gether on the Microsoft (R) Windows

NT (R) operating system a comprehen-
sive non-linear production system for creating, editing
and finishing videos, in one integrated environment
with a common interface; it combines the functionality
of a full on-line post -production company into one envi-
ronment at a fraction of the cost; Softimage/DS began
shipping earlier this year as a turnkey system with Inter-
graph Corporation's StudioZ for Softimage/DS; 818-365-
1359; www.softimage.com

Circle (502) on Free Info Card

RELIABLE DIGITAL VIDEO
AND AUDIO STORAGE
Avid Technology iS Pro series: this
new and powerful line of storage drives

includes a 9GB and a revolutionary 18GB
storage drive in a 3.5 -inch format; both drives are avail-
able in fixed and removable formats offering increased
performance, reliability and investment protection; the
iS Pro series is designed to work with the Avid Media -
Dock removable storage systems and the Avid Medi-
aDrive fixed storage devices; using iS18 Pro drives in a
fully loaded MediaDock (eight drives) allows storage of
140GB of digital media, which is more than 50GB higher
than previously available; 978-640-6789; fax 978-640-
1366; www.avid.com

Circle (503) on Free Info Card

STUDIO MASTERING
PROCESSOR LAUNCHED
TC Electronic Finalizer Plus: the new-
est generation of the Finalizer mastering
products replaces the original Finalizer;

the Finalizer Plus offers a more advanced

set of features and enhancements including 24 -bit reso-
lution analog -to -digital and dic ital-to-analog convert-
ers, real-time sample rate conversion that supports sam-
ple rates from 32kHz to 48kHz, word clock input via BNC
for post -production users, ultrastable digital clock for
rock -solid jitter -free digital I/O and an ADAT port for
direct analog to Lightpipe stereo conversion; 805-373-
1828; info@tcelectronic.com; www.tcelectronic.com

Circle (504) on Free nfo Card

DV Ett DVS FLUID HEADS
RELEASED
OCONNOR Ultimate DV & DVS fluid
heads: these full -featured and compact

fluid heads weigh only 6.3 pounds and are
perfect for DVCam, DVCPRO and other small -format 3-CCD

camcorders; the counterbalance is infinitely adjustable,
which enables tun-
ing of the head to
precisely neutralize
the camcorder's
weight through-
out the entire tilt
range; the capacity
of the DV head is
24 pounds and the
DVS head is 32 pounds with 90° t Ft in either direction and
360° pan; 714-979-3993; fax 714-957-8138

Circle (505) on Free Info Card

MAKEOVER FOR
COMPACT
PROFESSIONAL MIXER
EVI IDDA CS3: EVI has revised its DDA CS3

professional mix to bring its appearance
and specification in line with its big brother,

the CS8 and with EVI's Midas range of consoles; the revi-
sions consist of visual and component changes such as
higher profile potentiometer controls for positive tactile
feedback; the color scheme of the DDA CS3 now matches
the CS8 and the Midas range for easier identification of the
main module controls; +44 (0)1562 741515; fax +44 (0)1562
745371;

Circle (506) on Free Info Card

IMPROVED SPECS FOR
ROUTING SWITCHERS
Knox Video RS16x16: new engineer-
ing designs and technologies have al-

lowed the expansion for the video band-
width and audio headroom on the RS16x16

BAL full -matrix routing switchers; the new, improved
units are available at the same price as their predecessors
and are housed in the same ultrathin chassis; a maximum
video bandwidth to 200M Hz is offered and the balanced
audio headroom is now greater than +18dB; 301-840-
5805; fax 301-840-2946; www.knoxvideo.com

Circle (507) on Free Info Card
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Business Wire

Business
Acrodyne Industries has been award-

ed a contract to manufacture and install
an adjacent -channel technology (ACT)
transmitter at KBLR-TV in Las Vegas.
The ACT transmitter enables KBLR to
operate two channels through a single
transmitter, transmission line and an-
tenna. The contract includes transmit-
ter, dual -channel antenna and transmis-
sion line. It is scheduled for turn -on by
the opening of NAB 98 in April.

SkyStream Corporation has formed a
strategic alliance with International
Datacasting Corporation (IDC), that
designs, manufactures, installs and sup-
ports digital audio and data broadcast-
ing products for the satellite broadcast

industry. SkyStream's systems will be
used as a head -end for IDC's digital
data broadcasting systems, SuperFlex.
The first installation is by one of IDC's
European customers to broadcast data
to corporate subscribers.

Bruel & Kjaer has been officially
changed to DPA Microphones, but will
continue to manufacture microphones
for all aspects of the entertainment
industry. However, the divergence of
the two companies led to the decision
to discontinue the badging of series
4000 studio -quality mics as Bruel &
Kjaer. The new DPA microphone series
4000 range will use B&K capsules in its
design and will continue to support the
large number of B&K mics already in
use in the audio community.

Pluto Technologies International Inc.
announced that the Turner Production
Effects and Advanced Imaging division
of Turner Entertainment, recently ac-
quired eight VideoSPACE digital video
recorders. VideoSPACE works as an
all-purpose recorder, connecting many
facets of the facility into a seamless
digital operation.

Turner is using the units in a fully
integrated mode in its digital facility,
handling everything from real-time
compositing to image transfers from 3-
D, Macintosh and Flame.

Drake Automation Ltd. (DAL) has
moved from its original location in Wel-
wyn Garden City to its new headquar-
ters in Chineham (UK). The new loca-
tion for the worldwide operations pro-

vide sales, marketing, training,
support and corporate func-
tions. For more information,
contact Drake at +44 (0) 1256
379 000.

for

The Associated Press has
been awarded a contract to
install NewsCenter, its new
Windows -based broadcast
newsroom computer system
at Marquette University's Col-
lege of Communication. The
university will use the system

production of local newscasts and
classroom training. NewsCenter inte-
grates script writing, rundown man-
agement and timing, on -air control,
prompting, captioning, assignment
planning and an indexing engine for
real-time news wires and a graphical
interface for linking external devices.

Pinnacle Systems announced that its
Lightning and DVExtreme systems were
used at the annual Houston Livestock
Show and Rodeo. Both Lightning, a
multichannel image -management sys-
tem and DVExtreme, a multichannel,
real-time digital video effects genera-
tor, were used for simultaneous closed-
circuit telecasts in the Astrodome com-
plex for live pay -per -view broadcasts.
The Houston Livestock Show and Ro-

deo has two three -channel unit Light-
nings with remote shotboxes, which it
uses year-round because of the sys-
tems' still -store capabilities.

JVC announced that Carolina Pic-
tures, PBS -affiliate, WLRK, Hilton
Head, SC, has selected the Digital -S
with 4:2:2 component digital as its

recording format. Carolina Pic-
tures made

the move to digital by purchasing JVC's
Digital -S BR -D40 dockable recorder
and its KY -D29 digital signal process-
ing camera.

Philips BTS was chosen by KPBS, San
Diego's public broadcasting station, to
supply an integrated master control
routing, switching and video server
system for the station's new all -digital
broadcast facility. The Philips Saturn
master control switcher, Venus routing
switcher, Diamond Digital 35 produc-
tion switcher and Jupiter control sys-
tem provide an integrated system solu-
tion for controlling the station's digital
broadcasting environment.

Telex Communications announced the
successful closing of a merger with EV
International (EVI). The combined com-
panies, controlled by affiliates of Green-
wich Street Capital Partners, will be
headquartered in Minneapolis. The new
company, which will operate as Telex
Communications, will have more than
$355 million in sales and approximate-
ly 3,300 employees worldwide.

Panasonic announced that Matsushi-
ta Electric Industrial Co. Ltd. (MEI) of
Osaka, Japan, signed a contract with
the Sydney Organizing Committee for
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the Olympic Games (SOCOG) through
the Sydney Olympic Broadcasting Or-
ganization (SOBO) to become the offi-
cial host broadcast equipment supplier
for the 27th Summer Olympic Games
to be held in Sydney, Australia, in 2000.
As the host broadcast equipment sup-
plier under this contract, MEI will de-
liver Panasonic digital broadcast cam-
eras and VCRs, professional audio
equipment and TV monitors to SOBO.
SOBO is the organization established
by SOCOG to provide coverage to
nearly 200 international radio and TV
broadcasters.

RT-Set announced that CBS 2 New
York has purchased a live -to -air Larus
Virtual studio system for use in its daily
newscasts. The station is the first local
TV news operation in the United States
to bring this virtual studio technology to
daily news programming.

The system offers possibilities for
changing the style and look of a news
presentation. The system is incorporat-
ed into a newly built news set that makes
extensive use of 3-D virtual sets and
objects. The sale is the third RT-SET
virtual studio system announced this
year by a major TV broadcaster.

Comark Communications has been
selected by Sinclair to lead a technolo-
gy team in a demonstration on the
potential of multicasting and other DTV
applications, including HDTV. The Sin-
clair demonstration will consist of si-
multaneous DTV transmissions on two
channels in the Baltimore market area,

 Compact Palm Size
 Two Mic/Line inputs (XLR jacks)
 Separate auxiliary input
 Front panel LED level indicator
 Two headphone jacks

With Separated Volume Controls
 Inputs Transformer Isolated
 Tuner Input for off -air monitoring

CONEX SYSTEMS 11111
1602 Carolina St. P.O. Box 1342 Bellingham, WA 98227

360-734-4323 FAX 360-676-4822 EMAIL conexMconex-electro.aam

using Comark's solid-state transmit-
ters and ATSC-compliant 8-VSB sys-
tems hardware.

Chyron Corporation (USA) an-
nounced that CNN has selected its
Liberty paint and animation system to
create the multitude of high -end graph-
ics needed for its news organization.
Each news channel, including CNN
Headline News, CNNSI, CNNfn and
CNN Espanol have been fully integrat-
ed with Liberty, with a total of 23
systems in-house. A complete 2.5D
paint and animation digital graphics
studio operating on the Silicon Graphics
platform, Liberty integrates paint, ef-
fects, image processing, color correct-
ing, text creation, morphing, motion
tracking, compositing and animation.

DiviCom Inc. announced that its com-
pression technology has been selected

by BellSouth for its new all -
digital wireless TV service
launched in New Orleans.
BellSouth's Americast pro-
gramming service offers view-
ers more than 160 channels
of national and local pro-
gramming, as well as movies
on command. The compa-
ny's state-of-the-art digital
transmission center is built
around DiviCom's Media -
View video encoder and mul-
tiplexer systems, which com-

press and combine the video signals for

maximum transmission efficiency

ASC Audio Video Corporation has
moved its corporate headquarters to a
new location. All correspondence
should be directed to the new location
at 4400 Van owen Street, Burbank, CA
91505. The telephone and fax numbers
are the same.

Quantel announced that KXTV, the
Sacramento -based ABC affiliate, has
purchased a Hal 501 video design suite
for use with its on -air graphics. The
system provides users with creative
potential for developing images. It joins
the station's Quantel Harriet, Paintbox
and four Pictureboxes.

Quantel also announced additional
deliveries of its equipment, including
one Hal 504, one Paintbox Bravo to
CNBC, Fort Lee, NJ; one Henry V8
upgrade to Soho Post & Graphics, Tor-
onto; one Editbox 2010 upgrade to
KTBC, Austin, TX; one Paintbox Ex-
press upgrade with Picturenet Plus op-
tion to WCOO-TV, Minneapolis; and
one Paintbox Express upgrade to ABC-
TV, Los Angeles.

Vela Research Inc. has established a
new sales office in Sunnyvale, CA. In
response to a growing customer base,
the new office will serve the Western
United States, as well as the Asia Pacific
region. With the expansion, these re-
gions will have better access to sales
and customer support of Vela's video

Cell II Cell -Phone Interface Mixer
Broadcast From Your Motorola Bag Phone

S.L.P. $349.00

6.25"

-800-645-1061
www.conex-electro.com

Circle (168) on Free Info Card
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PHOTO - VIDEO - PRO AUDIO

THE PROFESSIONAL'S SOURCE FOR PHOTO,
FOR ORDERS CALL: OR FAX (24 HOURS):

800-947-9928 800-947-9003
212-444-5028 212-444-5001

Store & Mail Order Hours:
Sunday 10-5

Monday thru Thursday 9-7
Friday 9-1  Saturday Closed

On the Web: http://www.bhphotovideo.com

Canon
IF+ Series 1/2 -inch & 2/3 -inch Zoom Lenses
Canon's the family of lenses are engineered to meet the needs of the next generation of broadcasting while
[fleeting the standards of today. Besides having the widest wide angle lens available. the IF* lens series
have wider angles at shorter M.O.D. (Minimum Object Distance), provide higher MTF performance and
Incorporate Hi-UD glass for reduced chromatic aberration. In addition to superb optics they're all designed
ivith Canon's "Ergonomic Grip" for fatigue -free shooting over an extended time. IF. lenses are your assur-
ance of unsurpassed quality and performance for today and tomorrow.

J15ax8B J2Oax8B IR.S/IAS
A next generation internal focusing lens with the shortest MOD and widest Excellent for ENG. sports and production. the J20aX813
angle of any standard lens. the J15aX8B IRSAAS is a standard ENG lens that IRS/IAS lets you squeeze in shots from 8mm and still
lets you shoot in tight or restricted areas at the closest mimimum object dis- take you all the way out to 320mm with its built-in mien -
lance ever possible and capture more of the subject. It incorporates all the der. Incorporates all IF. features, plus is the only lens
great features of IFdenses including a built-in 2X extender, high MTF perfor- (besides the J9aX528 IRS/IAS) with aVari-Polar ions
mance, Hi-UD glass, square lens hood and Canon's "Ergonomic Grip". hood, enabling rotation ol attached filters.

NEW! XL -1
3-CCD DV Camcorder with

Interchangeable Lens Mount System
With 3-CCDs. exclusive interchangeable XL Lens Mount System. unmatched optical
technology, SuperRange Image Stabilizer. DV recording and output, and simultaneous
tour channel audio recording. the new XL -1 offers video producers and semi -pro
videographers unmatched image quality and shooting versatility.

Interchangeable XL Lens Mount System Three Recording Modes:
 Interchangeable XL lenses provide unsurpassed flexibility and  Three recording options: Capture of high resolution full motion
superior range. Designed for the maximum potential of the DV video (Normal Movie Mode). high resolution stop action images
format, XL lenses incorporate the highest quality, multi -coated of moving subjects (Frame Movie Mode) and perfect stills (Digital
optics to achieve 600 lines of horizontal resolution. Photo Mode). Frame Movie mode continuously records 30 frames

 In addition to the standard 16:1 lens, there is an optional 3X a second and effectively eliminates motion flicker by capturing a
wide-angle lens, a 1.6X extender and an EF to XL mount adapter. full image with every scan. Record high speed action for the pod
Therefore, the potential focal range of the XL -1 in 35mm camera pose of extracting high resolution frame video images which can
equivalents -- from extreme wide to super telephoto -- is 24mm then be displayed. printed or digitized.
to 17.280mm (EF 1200mm lens and Extender EF 2X). -For SLR -style flash photography. the Digital Photo mode can

16:1 Optical Zoom with SuperRange Image Stabilizer accommodate the Canon 380EX E-TTL Speedlite using the
 The 16:1 zoom has a focal length range al 5.5 to 88mm (35mm optional FA -100 flash adapter
equivalent o139 to 633mm) It has high speed motors for auto- Unique Design 8 Dual Action Carrying Handle
Locus and zoom, a six blade iris and a 1.5X ND filter. Externally  A unique shoulder mount design and carrying handle can accom-
the lens provides a variable speed zoom, manual zoom and man- modate a variety of shooting positions. In additon to the normal
ual focus control options and a one -push auto -locus button. side grip,the handle includes an additional starVstop switch and

 161 also incorporates SuperRange Optical Image Stabilization. zoom control for dual -action shooting, Also ideal for low -angle
Besides a gyro sensor to detect camcorder vibration, It uses a recording. The adjustable shoulder brace enhances the shoulder
motion vector to examine the image after it is received by the mount design, serving multiple users and ensuring maximum
CCD to detect any shake missed by the gyro. This data is fed back comfort.
to refine the movement of the vad-angle prism -resulting in the Additional Features:
most advanced stabilization system available today.  Extra large 180.000 -pixel color viewfinder allows you to shoot

3-CCD Image Sensor with Pixel Shifting Technique with the left or right eye and move from close range to short dis-
 Three 270.000 pixel CCDs with advanced Pixel Shill technology tante (sports finder) at the flick of a switch.

achieves 530 lines of resolution while applying significant improve-  Zebra pattern and color bar generator to prevent over exposure and
merits to the video signal. It also favorably affects image quality of ensure accurate color display during monitor set-up
the XL -1's digital zoom (sharper diagonal fines and reduced moire  Automatic and manual white balance. gain (five preset levels
patterns) when extended magnthcation is required. from -3 to .12d13) and exposure lock.

 Large (72 micron) CCDs deliver a 4dB improvement in sensitivity  Records DV time code tor as well as data code - date, time.
Vertical smear from bright lights is also dramatically reduced shutter speed and exposure settings. The information remains

Three Digital Audio Modes hidden until selected for display.
 Three digital audio modes (16 bit and two 12 bit modes) and  Composite. S -Video & DV (IEEE 1394) output, Control L terminal

simultaneous recording of four separate tracks. You can also out-  Slow speed shutter: 1/8. 1/15 and 1/30 of a second
put each signal independently.  LP Mode extends recording time of tape by 16 limes

 Audio inputs with independent level controls include one stereo  Digital fader and wide screen TV effect
mini -jack and two pairs of stereo RCA jacks. The optional MA -100  Headphone jack with level adjustment
Microphone Adapter/Shoulder Pad allows use 01 two 010 -type  Remote control with jog/shuttle dial
'nun, plus it makes shoulder mounted shooting possible.

SONY uvvv-100B
3-CCD Betacam SP Camcorder

:atom SP one-piece camcorders are still the mainstay of field acquisition. -and the UVW-100B is no
exception. An enhanced version of the best-selling UVW-100. the new UVW-100B further
extends performance and functionality. Equipped with Sony's state -of -the art Power HAD CCD
sensors, the camera virtually eliminates vertical smear 11/10 that of the UVW-100) and
achieves much higher sensitivity. F11 at 2000 lux. And while more affordable than ever, the

UVW-1008 also offers 700 lines of resolution, 60dB S/N ratio. 26 -pin VTR interface, compact
design and ease of operation -making it ideal for field shooting applications.

Power HAD CCD Genlockable
Sensors Genlock input for synchronizing with other professional cameras.

Three V2 -inch IT Also has a built-in color bar generator
(Interline -

Transfer) Power HAD
CCD sensors with 380.000 pixels attain incredible sensitivity of
F11 at 2000 lux (low light is 4 lux at 11A e18d13). S/N ratio of
60dB and and 700 lines of resolution. Improved the structure 01
the IT CCD pixels also drastically reduces vertical smear so you
have more freedom when shooting a high -lighted subject.

Selectable Master Gain
Under poor lighting, you can adjust the output level with the mas-
ter gain selector to obtain brighter pictures. Gain -up value can be
preset in 1dB steps from 1dB to 18dB.

Intelligent Auto Iris
When a subject is teamed in a backlit situation or very bright
lighting against a dark background, the subject is shown rather
dark or too bright using the conventional auto iris. Intelligent
Auto Iris detects the lighting conditions and adjusts the lens iris
or the proper exposure.

Total Level Control System
Even if the incoming light exceeds the limit of the automatic iris
control, the UVW-1008 offers proper picture brightness by using
the iris control in combination with AGC. Auto Exposure and
Intelligent Auto Iris functions.

Clear Scan
Clear Scan records computer monitors without horizontal bands
across the screen. Shutter speed in 183 steps within a range of
60.4 to 200.3 Hz can be set to match the monitors scanning fre-
quency. Also has a variable high speed shutter from 1/100 to
1/2000 of a second.

Built-in Time Code Generator
SMPTE longitudinal (LTC) time code and User -bit generator and
reader. Functions such as Rec Run/ Free Run, Preset/Regen are
easily set. For multi -camera operation, time code genlock to an
external time code is provided..

Audio System
Rri'siding inputs to the two longitudinal audio tracks are via XLR

Actors. (with supplied on -camera mic or through rear
r.1 Recording level for each track is adjustable and noise
bon can be switched in

26 -pin VTR Interlace
With the 26 -pin VTR interface the UVW-1006 can feed component.
composite and S -Video signals to another VTR for simultaneous
recording. Functions such as start/stop, are controlled through the
26 -pin interface. External VTR status, such as Rec. Tally and Alarm
will be shown in the viewfinder.

DXF-601 Viewfinder
Made of diecast aluminum. the ergonomic 16 -inch DXF-601
viewfinder is rugged and durable yet ensures comfortable and easy
operation while providing a remarkable 600 lines of resolution.
Large diameter eye cup reduces eye strain and simplifies focus-
ing. Diopter adjustments (-3 to 0) compensates for differences in
eye sight.
Zebra level indicators. safety zone and center marker generator.
Shows tape remaining and audio levels.

Optional VA -300 Playback Adapter
Full color picture playback is available in the held by connecting
the optional VA -300 playback adapter to the 20 -pin interface of
the UVW-1008. The VA -300 provides composite output and VHF
signal output (with the optional RF Unit RFU-89A) for reviewing
the recorded pictures on the monitor The VA -300 is also
equipped with Iwo audio channels.

LCD Multiple Display
An 8 -digit LCD display indicates time data. warning indications
and video status. Battery status and two -channel audio level are
also shown in a bar graph meter and in the record mode. remain-
ing tape quantity is shown.

Interactive With Anton/Bauer
With Anton/Bauer Digital Batteries the amount of remaining bat-
tery power is accurately displayed on the LCD panel and through
the viewfinder. Using Anton/Bauer's UL -2 Ultralight lighting power
is turned on and off according to the VTR Strart/Stop function.

Compact, Lightweight and Well Balanced
Weighs 6.9 kg (15I6 3oz) with the viewfinder. battery. cassette and
lens. It is well balanced. with a low center of gravity. Shoulder pad
is adjustable. so you maintain optimum balance when using differ-

l.,ases and batteries

Panasonic
Broadcast & Television Systems

AG-DP800H SuPEacnin
S -VHS 3-CCD Digital Signal Processing Camcorder
 Three high -density 380,000 pixel CCDs with half -pitch pixel offset achieves

750 lines of horizontal resolution. S/N ratio of 60dB and sensitivity of 18 at
2000 lux. Additionally the Frame Interline Transfer (FIT) CCDs minimize verti-
cal smear even in very bright illumination.
Digital Signal Processing circuitry provides four valuable benefits
1) Consistently reliable up -to -spec performance
2) Fine adjustment of a wide range of parameters.
3) Memory storage and instant recall of specific settings.
4) More flexible and higher quality image processing. easier maintenance.

 :,14ier High Gain mode allows shooting under illumination as  Two Hi-fi stereo audio channels with a dynamic range of 80 dB.
low as 2 lux while retaining detail and color balance. as well as two linear audio channels with Dolby NR.

 Synchro Scan function allows flicker -free shooting of computer  Has a 26 -pin connector for convenient backup recordings using
monitors. Electronic shutter increments can be set variably an additional VCR equipped with a 26 or 14 -pin connector
from 1/61 seconds to 1/253 of a second.  Phantom power can be supplied to an optional mic. Power can

 Built-in internal time code generator lets you record with be switched off to prevent battery drain when not in use.
SMPTE LTCNITC (LongitudinalNeffical Interval) time code

sachtler
V10110 14/100 FLUID HEAD ENG TWO -STAGE TRIPOD SERIES

 Sachtler Touch and Go System
 Integrated sliding battery plate
 Strengthened dynamic counterbalance

in 2 steps
 Frictionless leak proof fluid damping with

three levels of drag
 Vibrationless vertical & horizontal brakes
 Built in bubble for horizontal

levisinu

HOT POD TRIPOD
SERIES

Especially developed for use in ENG
the Hot Pod tripod is the lastest in
the world. The central locking sys-
tem is activated on all three legs at
the same time. while the pneumat-
ic center column easily makes it
possible to have the lens at a height of over 7 feet. The elevation
force of the center column is factory set and doesn't require any
setup. When moving to another location it can be carried by its
handle located at the center of gravity.

Sachtler two -stage tripods have an enlarged height range (lower
bottom and higher top position) so they are more universal. Legs
can be locked in seconds with Sachtler's quick clamping. There are
also heavy duty versions for extra stability. The heavy duty alu-
minum has a 20mm diameter tube vs. 16mm and the heavy duty
carbon fiber has a 24mm diameter tube vs 22mm. All heavy duty
two -stage tripods have a folding tripod handle.

Sachtler CADDY systems
Now Sachtler quality is available to low budget users. The price of
a CADDY system includes the new 7 -step dampened CADDY Mod
head, ultra -light but rugged carbon fiber tripod. lightweight
spreader and either a salt bag or cover.The CADDY fluid head fea-
tures an adjustable pan arm. 7 step adjustment for quick counter
balance and the self-locking Sachtler Touch and Go System.

CAD 111 Single -Stage ENG Carbon Fiber System:
 CADDY Fluid Head  ENG Single -Stage Carbon Fiber Tripod
 SP 100 Lightweight Spreader  Transport Cover 100

CAD 2A 2 -Stage ENG Carbon Fiber System:
 CADDY Fluid Head  ENG 2 -Stage Carbon Fiber Tripod
 SP 100 Lightweight Spreader  Soft padded ENG Bag

MILLER
Fluid Heads and Tripods

The silky. smooth action of each Miller Fluid Head is the pruduLt 01 the finest quality cast and iiiathined punts f uncut:ming tugethei ni e fluid
environment. They are engineering masterpieces. built to operate under extreme conditions. They're engineered to exceptionally line toler-
ances and their mechanisms are protected effectively against ambient moisture and dust.

Miller 20 -Series II
Fluid Head

 Dynamic fluid drag control
 Sliding/quick release camera platform
 Weighs 4 lbs. - handles up to 22 lbs.
 Counterbalance system compensates

for nose heavy or tall heavy camera
configurations and permits fingertip
control of the camera throughout the
tiff range.

 Includes independent pan and tilt
locks, bubble level. dual pan handle
carriers and integrated 75mm ball
levelling.

Miller 25 -Series II Fluid Head
 100mm ball level fluid head  Robust, lightweight, low profile design
 Ouick release camera platform  Weighs lbs.-handles up to 25 lbs.
 Multi -step fluid drag system and integr ted counterbalance sys-

tem provide ultra -smooth, repeatable p n -and -tilt fluid control
and finger-tip tamer balance for ENG c mcorders, industrial CCD
cameras or small studio cameras

Vision SD 12

11601-LIghhveight Tripod
 Weighs 4.5 lbs., supports up to 301bs.
 Minimum height down to 24" maximum height to 57-,

Folds down to 33-  Engineered from thermoplastic moldings.
diecast alloy and hard anodized tubular alloy.
Fast, one turn. captive leg locks

 Includes 75mm (31 ball levelling bowl

#649.2 -Stage Tripod
 Two extension sections on each leg. Operates at low levels as well

as normal heights without the use of mini legs.
 High torsional rigidity, no pan backlash
 Weighs 6.6Ibs., supports 50 lbs.  Very portable. folds to 27-

Includes 75mm (3') ball levelling bowl

System 20 0336-Miller 20 Head. 601 Lightweight Tripod,
On Ground Spreader

System 20 ENG 9339-Miller 20 Head. 649 2 -Stage Aluminum,
On Ground Spreader

System 25 I500-Miller 25 Head, 611 Lightweight Tripod,
On Ground Spreader

System 25 ENG 11502-Miller 25 Head, 641 2 -Stage Aluminum,
On Ground Spreader

Vinten
Pan and Tilt Head with Serial Drag

The Vision SD 12 head features "Serial Drag" pan and tilt system.
System consists of a unique, permanently -sealed fluid drag and an
advanced lubricated friction drag. You achieve the smoothest pans
and tilts regardless of speed, drag setting and ambient temperature.
 Patented spring -assisted counter -balance system permits perfect

"hands-off" camera balance over full 180" of tilt.
 Instant drag system breakaway and recovery overcome inertia

and friction for excellent "whip pans".
 Consistent drag levels in both pan End tilt axis.
 Flick on. flick off pan and tilt caliper disc brakes.
 Greater control, precision. flexibility and "touch"
 Touch activated. lime delayed illuminated level bubble.
 Working conditions from as low as -40* up to ,60°C.
 SD 12 weighs 6.6 lbs and supports up to 35 lbs.

Vision 12 Systems
Vision 12 systems include 93364-3 SD 12 dual fluid & lubricated
friction drag pan/tilt head, single telescoping pan bar & clamp
with 100mm ball base.

SO -12A System SD -120 System
 SD -12 pan and tat head  SD -12 pan and tilt head
 3518-3 Single stage ENG  3513-3 Two -stage ENG

tripod with 100mm bowl tripod with 100mm bowl
 3363-3 Lightweight  :3314-3 Heavy -duly

calibrated floor spreader calibrated floor spread,

Vision Two Stage ENG and
LT Carbon Fibre ENG THpods

The ultimate in lightweight and innovative tripods, they are avail-
able with durable tubular alloy (Model 93513) or the stronger and
lighter, axially & spirally wound carbon fiber construction Model
93523). They incorporate torque safe clamps to provide fast, sate
8 self-adjusting leg clamps.
 "Torque Safe" requires no adjustment. Its unique design adjusts

itself when required. eliminating manual adjustment and mainte-
nance and making for a much more reliable clamping system.
New hip joint eliminates play and adds rigidity.
They both feature 100mm levelling bowl, fold down to a com-
pact 28", and support 45 lbs.
#3513 weighs 6.5 lbs - 93523 CF (Carbon Fibre) weighs 5.2

VIN-5ST and VIN-10ST
 Compact & lightweight. they  Ideal for the latest

maintain Vision performance generation of dockable and
and quality. one-piece camcorders.

 Provide total stability and dura-  Compatible with all Vision
bility with payloads up to 33 lbs. accessories.

VIN-5ST includes Vision 5LF head, single stage toggle clamp
tripod, spreader and soft case.
VIN-10ST includes Vision 10LF head. single stage toggle claim
tripod. spreader and soft case

FOR A FREE MONTHLY CATALOG, CALL 800-947-6933, 212-444-66330R WRITE
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TO INQUIRE ABOUT YOUR ORDER:

800 221-57.43  212 239-7765
OR FAX 24 HOURS:

800 947-2215  212 239-7549

New Address:
420 Ninth Ave. (Bet. 33rd & 34th St.)

New York, N.Y. 10001

SONY
DSR-200 3-CCD Digital (DVCAM) Camcorder

ncorporating DVCAM technology, the DSR-200 records an incrdible 500 fines of horizontal
'esolution at 5.5MHZ. To complement the video, the DSR-200 also records audio
digitally for a breathtaking dynamic range of 96 dB. And since video and audio sig-
nals are recorded digitally. you can copy or edit multiple generations with no loss in
ucture quality. 3-CCD Camera System
Three CCDs, each with 410,000 active pixels deliver incredible
color fidelity and dramatically improved S/N ratio. Also offers
superb sensitivity of only 4 lux minimum illumination.

103 Optical/20X Digital Zoom
Variable servo 10X optical power zoom lens goes from 5.9 to
59mm in 1.7 to 24 seconds. The manual zoom rocker is continu-
ously variable right up to where the digital 20X zoom kicks in.

Super SteadyShot
Using a proprietary motion sensing system, Sony's Super Steady
Shot reduces high frequency camera shake without compromising
image quality. SteadyShot uses horizontal and vertical motion sen-
sors that allow it to work accurately while zooming, moving (even
shooting from a car), and shooting in low light conditions.

Digital Effects
 Effects include audio and video fade, Overlap and Slow Shutter In

overlap mode, the last frame of the preceding scene dissolves to
the action being recorded. In slow shutter it is possible to record
in very low levels of light. albeit with MTV strobe -like effect

 Time-lapse record capability is selectable from 0.2 to 2 seconds
in intervals Irom 30 seconds to 10 minutes.

 Frame recording mode lets you record with a stop -motion ani-
mated effect. You move the subject a little and the camera can
record six frames before going into standby mode.

Exposure Control
 Automatic and manual focus. iris. shutter. gain and white balance. Iris

is adjustable in 12 levels from F1.6 to F11. shutter from 1/4 to
1/10.000 of a second in 12 steps, Gain from -3dB to 18dB in 8 steps

 Zebra Pattern indicator for adjusting shutter speed 8 exposure.
 Custom Preset function lets you preset, store and recall custom

settings for color intensity. white balance (bluish or reddish).
sharpness and brightness.

 Built-in ND filter cuts down the amount of light, letting you to work in
the middle of the camcorders f-stop range even under bright conditions

Time/Data
Codes
 Stores

Photo.
Date/Time,
Shutter
Speed, Iris, Gain and F-stop for easy recall. So it you have to re -
shoot. you know your original settings for every scene and frame.

 Records Drop/Non-Drop Frame time code. Time code can be
read either as RC time code or as SMPTE time code

Professional Viewfinder
1 -inch BOW viewfinder with 550 lines of resolution for easy focusing
even in low contrast lighting situations. Also has a separate informa-
tion sub panel for displaying time code, battery time, tape remaining
and other camcorder functions without cluttering up the viewfinder

Digital Audio
 Records 16-bit/48kHz audio on one stereo track or 12-bit/32kHz

with two pairs of stereo tracks (L1/R 1, L2/R2). so you can add
stereo music or narration.

 One -point stereo electret condenser mic for clear stereo separation.
Directivity can be selected from 0°. 90° and 120°. Audio DSP provides
wind noise reduction without harsh filtering to maintain audio quality.

 Automatic 8 manual (20 -step) audio level record controls. Monitor
audio with headphones or from the LCD panel which has an active
VU meter.  XLR input connectors for mics and audio equipment.

 Since audio and video are recorded on separate areas of the
tape, you can add audio tracks later and insert -edit video without
affecting the original audio track.

DSR-200 Field Package:
 DSR-200 Camcorder  NPA-1000/13 Battery Case Adapter
 3 NP-F930/B 7.2v 4000 mAH Batteries
 AC-V900/B AC Adapter. Triple Battery Charger
 VCT-U14 Tripod Adapter  LC-2000CP_System Case

DSR-30 DVCAM Digital VCR
The DSR-30 is Sony's first industrial grade DVCAM VCR Industry standard 41:1
8 -bit digital component recording with a 5:1 compression ratio, provides spectacu-
lar picture quality and multi -generation performance. This feature packed VCR han-
dles both Mini and Standard DVCAM cassettes for up to 184 minutes of recording
time, as well as playback of consumer DV tapes. PCM Digital Audio is recorded at
48kblz (DAT quality] stereo.

Dual Cassette Mechanism IEEE 1394 Interlace
Dual Cassette mechanism allows use of both standard DVCAM and mini DV In/Out (IEEE 1394 ) connector on the VCR allows digital
size tapes without an adapter. dubbing of video, audio and data ID with arother VCR hay -

Digital Audio ing this connector, with no loss in quality.
PCM (Pulse Code Modulated) Digital audio can be recorded at either Clear Frame Picture
48kHz (16 -bit 2 channel) for DAT quality audio, or at 32kHz 12 -bit 4 Using Frame Interpolation technology the DSR-30 can detect
channel) where an additional two tracks of audio can be added over motion between two fields within a frame and compensate
previously recorded portions for picture blur providing a clear frame picture even from

Editing Capabilities moving images.
Equipped with Control L, the DSP-30, when hooked up to another Built-in Edit Control Bail
LANC -based recorder, is capable of SMPTE Time Code based accurate Built-in control tray has a jog/shuttle dial. VCR and edit
editing even without an edit controller. Built in editing functions include function buttons. The jog/shuttle dial allows picture search
separate video and audio insert . Or assemble editing with up to ten at 01/5 to 15X normal speed and controls not only the DOR-
scenes automatically assembled in any order chosen by the 'In' and 30 but also a player hooked up through its LANC interface
Out points. By searching for either an Index point or Photo Data Backward and Forward Compatible
recorded by the DSR-200 camcorder, the DSR-30 can drastically cut Analog audio and video input/outputs mane it fully com-
the time usually required for editing. The DSR-30 can record up to 135 patible with non -digital equipment. Playback compatibility
Index points on the Cassette Memory thanks to its 16K bits capability. with consumer DV tapes allows you to work with footage

Audio Lock recorded on consumer -grade equipment. Tapes recorded
Audio lock ensures audio is fully synchronized with the video for in the DSR-3g are also compatible with Sony's high -end
absolute precision when doing an insert edit. DVCAM VCR's.

PVM-1 4N1 U/1 4N2U & 20N 1 U/20N2U
1r & 19" Presentation Monitors

With high quality performance and flexibility, Sony's pre-  On screen display in five languages. Picture
sentation monitors are ideal for any environment. adjustments (chrome, phase, contrast, brightness)
They use Sony's legendary Trinitron CRT and and setup adjustments (volume, aspect ratio) are
Beam Current Feedback Circuit for high resolution displayed as easy -to -read on screen menus.
of 500 lines as well as stable color reproduction.  Closed captioning is available w'th the optional
They also accept worldwide video signals, have a BKM-104 Caption Vision Board.
built-in speaker and are rack mountable. Four  Designed with a sturdy metal cabinet for stabili-
models, the PVM-14N1U/20N1U are designed for ty, durability and rack mounting The 13 -inch
simple picture viewing, the PVM-14N2U and series mount in a 19 -inch rack with the MB-
20N2U add RGB input and switchable aspect ratio AI 502B Rack Mount Bracket. The 19 -inch monitors
for more sophisticated applications. with the SLR -103A Slide Rail Kit.
They Feature:  PVM-14N2U/211N2U Daly:
 500 lines of resolution to match DV, DVCAM and  Remote Control (Last Input Switch) - Contact

DVCPRO recording capabilities. closure remote control allows you to wire a remote
 Beam Current Feadback for color temperature stability to an existing system so that the monitor's input on be remotely
 They handle four worldwide color systems: NTSC, NTSC 4 43, controlled to switch between the

PAL, and SECAM. last previously selected input and the current input.
 Built-in speaker for small audiences without the expense of an  With the PVM-14NU2 and PVM-25N2U Series. the aspect ratio

external sound system. is switchable between 43 and 16-9 simply by p-essing a button.

PVM-14M2U/14M4U & 20M2U/20M4U
13" & 19" Production Monitors

Sony's best production monitors ever, the PVM-M Series provide  External sync input and output for synchronization with other
stunning picture quality, ease of use and a range of optional font- equipment. Can be set so that it will automatically switch

according to the input selected.
 Switchable color temp: 6500K (broadcast), 9300K (pleasing pic-

ture), User preset.(3200K to 10000K).
 Underscan and HN delay capability. In underscan mode the

entire active picture area is displayed, allowing 'aou to view the
entire image and check the picture edges. HN delay allows view-
ing of the blanking area and sync/burst timing.

 Using color bars as a reference. Chroma/Phase setup mode
facilitates the complex. delicate procedure of monitor adjust-
ment. Especially convenient when used with computer -based
editing systems.

 On -screen menus for monitor adjustment/operation.
 Parallel remote control and Tally via 20 -pin connector.
 Sub control mode allows fine, on -screen adjustment of the center

"detent" value of the contrast, brightness, chrome and phase knobs.
 PVM-14M2U/M4U mount in a 19 -inch rack with the MB -502B

Rack Mount Bracket. The 20M2U/M4U monitors mount with the
SLR -103A Slide Rail Kit

ions. They are identical except that the 'M4 models incorporate
Sony's state-of-the-art HR Trinitron CRT display technology and
have SMPTE C phosphours instead of P22.
 HR Trinitron CRT enables the PVM-14M4U and 20M4U to dis-

play an incredible 800 lines of horizontal resolution. The PVM-
14M2U and 20M2U use an aperture grille dot pitch of 0.25mm
to offer 600 lines of resolution. M4 models also use SMPTE-C
phosphours for the most critical evaluation of any color subject.

 Dark tint for a higher contrast ratio (black to white) and crisper,
sharper looking edges.

 Beam Current Feadback Circuit  4:3/16:9 switchable aspect ratio
 Each has two composite (BNC), one S -Video and component input

iR-Y/B-Y. analog RGB) for flexibility. For more accurate color repro-
duction. the component level can be adjusted according to the input
system. Optional serial digital interface kit BKM-101C (video) and
BKM-102 (audio) for SMPTE 259M component serial digital input.

 True multi -system monitors they are equipped to handle four
color system signals: NTSC. NTSC 4.43. PAL and SECAM.
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UVW-1600; UVW-1800
Betacam SP Editing Player  Betacam SP Editing Recorder

The UVW-1600 editing player and UVW-1000 Editing Player/Recorder are the
other half of the UVW series. They provide the true supenority of the (telecom SP 1.111.11.111111M
format with sophisticated editing features. They are equipped with RS -422 9 -pin
interface, have built- in TBC's, and Time Code operation. A variety of inputs and if
outputs, including R-Y/B-Y component. S -Video. and Composite are provided as
well. When controlled from an edit controller with RS -422 capability, the UVW-
1600 and UVW-1800 form an excellent editing system. They also offer an easy
and economical way to enter the Betacam SP format with all its excellent virtues
of superior performance. versatility, and reliability.
All the features of the UVW-1200/1400A PLUS-

Bullt-In TBC
Optional 8VR-50 TBC Remote Controller allows remote TBC
adjustment The BVR-50 connects via a D -sub 15 -pin title to the
rear panel.

Time Code
The Betacam SP format has an independent time code track so
an audio track doesn't have to be sacrificed for time code. Frame
accurate A/B roll editing is achieved with LTC time code
Functions like Drop Frame/Non-Drop Frame, FREE-RUNIREC-RUN
are easily selected by the setup menu keys on the sub -control

Multiple Outputs
They provide two types of component output through three BNC
connectors or a Betacam 12 -pin dub connector. The component
signal interface allows full advantage to be taken of the superb
performance of the Betacam SP format. They also output com-
posite and S -Video. The UVW-1800 features composite, S -Video,
component and 12 -pin dub inputs as well.

UVW-1800 Only
When connected to an RS -422 equipped edit controller, the UVVV-
1800 functions as an editing recorder for assemble or insert edit -

115 -422 Interface ing. Frame accurate editing is assured. thanks to the sophisticat-
An RS -422 9 -pin serial interface is provided for versatile editing ed servo control and built-in time code generator/reader. In the
system expansion. A host of edit controllers can be used, unclad- insert mode of the UVW-1800, video, audio channel 1, audio
ing the Sony PVE-500, BVE-2000, Panasoric, JVC, TAG and channel 2. and time code can be inserted independently or in any
Videomedia stand-alone, or computer -based edit controllers. combination.

PVIN-2600/PVW-2650/PVIN-2800
BETACAM SP 2000 PIRO SERIES
Use of the world standard Betacam SP recording system
results in the superior picture quality of the SP 2000 PRO
series. Betacam SP is a component recording format in
which the chrominance signals (R -Y, B -Y) are time com-
pressed and recorded on one track by using the CTDM sys-
tem (Compressed Time Division Multiplex) The luminance signal
meanwhile is recorded on a separate track so that cross color and cross luminance
effects don't exist in the Betacam system. This component two -tract recording technology is com-
bined with high frequency FM carriers for each track, providing very wide bandwidths for both the luminance and
chrominance signals. The result of all this is that detaild luminance and chrominance information is superbly reproduced,
characteristics which create the excellent multi -generation picture performance of the Betacam SP format.
 Performance is further enhanced with the use of metal particle  An easy to use set-up menu allows many functional parameters

tape. The PVW-2800 uses metal panicle tapes exclusively for
recording. In playback all three can use both metal wide and
oxide tape assuring compatibility with BVW broadcastseries
Betacam SP VCRs.

 Two longitudinal audio channels with Dolby C - type MR deliver
high quality audio with a wide dynamic range, minimum distor-
tion and excellent S/N ratio.

 Built-in TBC's provide stable pictures and eliminate the need for
additional correction. Digital dropout compensation also ensures
consistent picture performance.

 Remote TBC adjustments can also be done using the optional
BVR-50 TBC Remote Controller connected via a 13 -sub 15 -pin
cable to the rear panel connector.

 The PVW-2600, PVW-2650 and PVW-28130 (generates as well)
read VITC and LTC time code as well as Lsereits. LTC van be
automatically recorded on the dedicated time code track. Ext/Int
time code, Regen/Preset. or Rec-Run/ Free -Run selections are
available on the sub -control panel.

 Built-in character generator with output superimposed on the
video or monitor output. It displays time code (VITC/LTC U -BIT)
or CTL data. VTR function status, can also be displayed by
accessing the setup menu. Character display is On/Oft switchable
from the sub -control panel.

PVW-2600
 More than 90 minutes of playback time using L -size metal or oxide cassettes.
 High-speed picture search provides recognizable color factures at up to 10X

normal speed in forward and reverse (also 24X normal speed in monochrome).
 Two longitudinal audio channels with Dolby C -type NP.
 Equipped with RS -422 9 -pin serial interface
 TBC with high quality digital dropout compensator.
 Optional BVR-50 provides remote control of the TBC.
 LTCNITC/User Bits reader and character generator.
 User friendly dial menu operation, enhanced serviceability with built-in self

diagnostics.
 Y/R - Y/B-Y component signal outputs via BNC or 12 -pin DUB connectors,

also equipped with S -Video output.

to be preset. The initial setup menu is scrolled and modified by
the search dial while being monitored via video or monitor out.

 RS -422 (9 -pin) serial interfaces for versatile editing and flexible
system control.

 Picture search provides recognizable monochrome pictures at up
to 24X normal speed in forward and reverse. Reproduced in
color at speeds up to 10X

 The PVW-2600 and PVW-2650 both provide two types of compo-
nent output three BNC connectors or a Betacam 12 -pin dub con-
nector. The PVW-2800 provides two sets (for input and output).

 The PVW-2600 and PVW-2650 also have composite and S -Video
outputs. The PVW-2800 has input and output of composite and
5 -Video.

 Comprehensive self -diagnostics for easy maintenance and ser-
vicing . A digital hour meter indicates accumulated time of power
on, drum rotation, tape running andnumber of
threading/unthreading operations.

 Their control panels can be tilted at up to 90' or be detached
from the machine. With optional BKW-2010 Control Panel
Extension Kit and BK-803 Control Panel Case offers remote con-
trol from up to 15 feet away.

 Optional RMM-110 Rack Mount Kits allow mounting into a 19 -
rack without taking off the side panels.

PV1V-2650
 Dynamic Tracking (DT) playback from -1 to +3 times

normal speed.
PVW-2800

 Built-in comprehensive editing facilities.
 Dynamic Motion Control with memory provides slow

motion editing capability.
 More than 90 minutes of playback and record time

using L -size metal or oxide (playback only) cassettes.
 Built-in LTCNITC/User Bits Reader and generator.
 Y/R - Y/B-Y component output via BNC or 12 -pin

Betacam DUB connectors also equipped with S -Video
output.

UHF WIRELESS MICROPHONE SYSTEM
 800 MHz UHF band is not affected by external noise ant interference caused by other
wireless systems.

 A PLL (Phase Locked Loop) synthesized system controls the transmission and
reception frequencies, allowing stability and easy access to multiple channels.

 Memory back-up recalls the last frequency used when powered up.
 To ensure accurate audio reproduction, the System is equipped with tone squelch
circuitry control.

 Wireless channels are preset in each tuner for use in a multi -channel operation at
one location. There are 6 channel plans with up to 19 channels for simultaneous
multi -operation use.

 All transmitters and receivers are equipped with backlit I.CD displays. providing group, Rene 8 AF level status.
 Employs a Compander system for optimum transmission over a wide dynamic range with low noise and interference.
 A space diversity, with two or more antennas used to eliminate noise and signal dropouts.

WRT-810A UHF Handheld WRF-830A UHF Handheld WRT 820A UHF BELT PACK
Wireless Microphone Wireless Microphone Transmitter

 Pli Synthesized Control Transmission  Incorporates an el )ctret condenser mic  Accepts all Sony leveller mics including
 8 hours of continuous operation with capsule with unidirectional design. the ECM-166BC, ECM-44SC/BC, ECM -55

two AA batteries  Ideal for vocals at film production and SC/BC, ECM -66 SC/BC and ECM 77
 Selectable RF output of either 2.5 mW broadcasting statkms. SC/BC. WRT-820A can also be used for

or 10 mW depending on transmission  On/Off switch is treated inside the body wireless guitar applications, using the
distance and operating environment to prevent accidental turnoff . optional K-1161 instrument cable.

 Easy -to -read illuminated LCD display of  PLL Synthesized Control for easy access  Backlit LCD information display
operating channel, battery status. etc. to all 84 selectable frequencies  8 hrs.of operation with 2 AA batteries.

WRR-820A and WRR-840A Sythensized Diversity Single and Dual Reception Systems
 Employ space diversity reception system to eliminates noise  Selectable outputs of -60dB, -40d13 or -20d8 for interlacing

and signal dropout. Diversity reception also assures nighty with other audio devices, such as mixers, recorders, or amps.
stable reception at greater distances.  PLL synthesized tuning control ensures stability and easy

 Six channel configurations are factory -preset in the tuners for access to 94 frequencies.
multi -channel operation.

SEVEN DAT CUSTOMER SATISFACTION GUARANTEE

Circle (169) on Free Info Card
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THE PROFESSIONAL'S SOURCE FOR PHOTO,
FOR ORDERS CALL: op FAX (24 flo JR:4:

800-947-9928 800-947-9003
212-444-5028 212-444-5001

MOST ORDERS SHIPPED
WITHIN 24 HOURS

OVERNIGHT SERVICE AVAILABLE

On the Web: http://www.bhphotovideo.com

Panasonic
WJ-MX50

Digital A/V Mixer

 Four input switcher and any two sources can be routed to
the program busses

 Two -channel digital frame synchronization permits special
effects in each A/B bus.

 Combination of 7 basic patterns and other effects creates
287 wipe patterns.

 External edit control input for RS -232 or RS -422 serial con-
trols. Also has GPI input.

 Wipe boundary effects: soft/border (bold. 8 background col-
ors available)

 Digital effects: strobe, still, mosaic, negative/ positive, paint,
monochrome, strobe, trail, and AV synchro

 Real -Time compression - entire source image is com-
pressed inside a wipe pattern

'Scene Grabber - move a pattern while upholding the ini-
tially trimmed -in picture integrity.

 Non Additive Mix (NAM): selects between A and B sources,
passing only the signal with the highest luminance value.

 Fade-in and fade-out video, audio, titles individually or syn-
chronously faded.

 Down stream keyer with selectable sources from character
generator or external camera.

 Eight separate memories enable instant recall of frequently
used effects

 8 preset effects including: Mosaic Mix, Position Stream.
Corkscrew, Bounce. Flip, Shutter. Vibrate, and Satellite.

 Audio mixing capability of 5 sources with 5 audio level
adjustments.

HORITA
BSG-50

Blackburst/Sync/Tone Generator
The BSG-50 provides an economical means for generating the
most common RS -170A video timing signals used to operate
various video switchers, effects generators, TBCs, VCRs, cam-
eras and video edit controllers.
 6 BNC video/pulse outputs
 Now available: 6 blackburst. 4 sync, 2 subcarrier
 Each sync output individually settable for composite sync.

composite blanking. H -drive, or V -drive.
 Separate buffer for each output -maximum signal isolation
 1KHz. OdB sinewave audio tone output, locked to video
 Outputs can easily be configured to meet

specific user and equipment needs '2159

CSG-50
Color Bar/Sync/Tone Generator

 Generates
full/SMPTE
color bars,
blackburst and
composite sync
signals.

 Built-in timer
can automatically switch video
output from color bars to color black after 30 or 60 sec-
onds. Easy and convenient for producing tape leaders and
striping tapes with color bars and black.

 Front panel selection of full -field or SMPTE color bar patterns
or colorblack (blackburst) video output.
Includes crystal -controlled, 1KHz, 0dB audio tone output.
Outputs: video. sync, ref frame. 1 KHz. 0dB
Audio tone switches to silence and color bars change to
black when using 30/60 second timer
Fully RS -170A SC/H phased and always correct
No adjustment required .349

WE STOCK THE FULL LINE
OF HORITA PRODUCTS

INCLUDING:
WO -50 - Window Dub Inserter
TO -50 - Generator/Inserter

TRO-50 - Generator/Inserter/Search Speed Reader
TRO50PC - Has all of the above plus RS -232 control.
VO-50 - VITC Generator, LTC-VITC Translator
vcr-so - VITC-To-LTC Translator

TLT130P0 - VITC-To-LTC Translator / RS -232 Control
RLT-50 - RIB (EVO-9800/9850)TC to LTC Translator
T50-50 - NTSC Test Signal Generator

SCT-50 - Serial Control Tiller "Industrial" CG.
Time -Date Stamp, Time Code Captioning

SA0-50 - Safe Area, Convergence Pattern and
Oscilloscope Line Trigger and Generator

GLIDECA
1 no a et arm I et

V-16 AND V-20
Professional Camera Stabilization Systems

The GLIDECAM V-16 and V-20 Camera Stabilization Systems allow you to walk. run. go up and
down stairs. shoot from moving vehicles and travel over uneven terrain without any camera
instability or shake. Designed primarily for professional video and 16mm motion picture cam-
eras, the Glidecam V-16 stabilizes cameras weighing from 10 to 20 pounds and the V-20 from
15 to 26 pounds. They are both perfect for shooting the type of ultra -smooth tracking shots
that take your audience's and client's breath away.- instantly adding high production value to
every scene. With either of the "V" series stabilizers you'll be able to offer the type of profes-
sional shooting techniques that were previously available only to clients with full budgets.
Whether you are shooting commercials, industrials, documentaries, music videos, news, or full
length motion pictures, the Glidecam "V" series will take you where few others have traveled.

The Glidecam Support Vest
The lightweight and comfortable Support Vest can be adjusted to fit a wide range of operators. High endurance. closed cell. EVA loam
padding and integral T6 aluminum alloy create a vest which can hold and evenly distribute the weight of the Glidecam V-16 and V-20 msys.
tern across the operators shoulders, back. and hips For safety. quick release, high impact buckles allow the -vest to be removed quickly.

The Three Axis Gimble The Dyna-Elastic Arm
A free floating. precision Gimble incorporating Integrally Shielded The Exoskeletal, Dyna-Elastic Support Arm is designed to coo -
Bearings creates the super -smooth and pivotal connections teract the weight of the combined camera and Camera Mounting
between the front end of the Dyna-Elastic Arm and the Camera Assembly by employing high carbon alloy springs. The arm may
Mounting Assembly. The Three Axis Gimble provides the operator be boomed up and down, as well as pivoted in and out , and side
with finger tip control over fluid tilling, panning and rolling. A to side. It is the combined booming and pivoting action of the
locking mechanism allows the Gimble to be placed at varying arm which creates the shock absorption necessary for ultra -
positions on the Central Support Post. Moving the Gimble effec- smooth camera movement and mobility. The spring force is field
Lively adjusts the Systems Center of Gravity. The upper portion of adjustable to allow for varying camera weights. For safety. a Dual -
the Sled's central support post includes guide markings. These Spring design is employed to reduce spring failure damage.
markings allow for accurate gimble positioning.

11111181m
VIP Video Lighting System

Designed for video, ViP systems provide 55 to 500 watt
capabilities. powered by AC or DC. Mount one on -camera.
on -stand, or hand hold it. Some ViPs feature adjustable beam
angles. All are light weight and convention cooled.

V -light
Efficient enough to light a small room yet small enough to fit in a
large pocket, the V -light provides a broad key light, back light or
fill light (with umbrella or gel)
 Extreme wide-angle multi -use halogen source
 Mounts on stand, clamps, boom, wall. window, door -top
 500 watt. AC powered (lamps not included)

Hight
Battery powered light provides excellent fill light. eye -light, or
high -lights, with good contrast control for news and documentary
shooting.
 Small and lightweight (18 oz.) for an camera use
 Multi -use 6:1 focusing range with i-100 lamp (lamps not included)
 55 or 100 watt (12/14 volts DC)
 Includes cig. lighter connector or optional 4 -pin XLR

Pro -light
Can be used as a low-level key or accent light, fill light
(w/diffusion). backlight or background light
 Multi -use halogen. focusing/tilting controlled with one hand.
 125 or 250 watt AC, 100 waft 12 volt, or 200 wan 30 volt DC
 Optional cigarette. 4 -pin and 5 -pin XLR connectors
 Lamps not included.

Complete line of towel lights, lighting kits and accessories in sad...Call

Tota-Light
Provides a base or bounce light, backlight. or background light.
Use it with an umbrella or gel frame with a diffusion kit. his an
ideal fill light Or small soft key or illumination for copy work.
 Multi -use halogen source with 360' no -yoke tilting
 Choice of 300. 500, 650. or 750 watt AC lamps (not included
 Gull -wing reflectors close compactly for storage and travel

Omni -Light
Produces the ideal key or back -light,
and with diffusion or an umbrella, it
becomes a great soft fill source. With
accessories. hand -hold the Omni,
camera mount it, or choose from a
wide variety of mounting systems.
 Multi -use halogen source provides a

non -crossover beam
 Choice of optional quick -change

Super -Spot Reflector for exceptionally long throws at all voltages
 Choice of lamps: 420 or 500 wan 120v AC: 650 watt 220/240v

AC; 250 wan 30 volt DC; 100 watt 12 volt DC (lamps not included)

DP System
Only 3.9 pounds the DP Light offers a very powerful key, backlight,
or background light with or without diffusion. When used with its
umbrella or diffusion it provides a soft key. fill, or side light. It
includes a 41 reflector for an 8:1 focusing range and a large cool -
operating hand grip and knobs.
 Multi -use halogen source with 170" no -yoke tilting
 Choice 01 500, 750. or 1000 watts 120 volts:

650 or 1000 watts 220/240 volts (lamps not included).

antesMEP
Logic Series DIGITAL

Goldtte
BaM iersount

The Logic Series DIGITAL batteries are acknowledged to be the most advanced in the recharge-
able battery industry. In addition to the comprehensive sensors integral to all Logic Series batter-
ies. each DIGITAL battery has a built-in microprocessor that communicates directly with
Anton/Bauer InterActive chargers, creating significant new benchmarks for reliability. perfor-
mance, and life. They also complete the communications network between battery, charger and
camera. With the network in place. DIGITAL batteries deliver the feature most requested by cam-
eramen: a reliable and accurate indication of remaining battery power.

DIGITAL PRO PACS DIGITAL TRIMPAC
The ultimate professional video battery and recommended for all applications. Extremely small and light weight, the Digital Trimpac
The premium heavy duly Digital Pro Pac cell is designed to deliver long life still has more effective energy than two NP style slide)
and high performance even under high current loads and adverse conditions in batteries. High voltage design and Logic Series tech -
It's size and weight creates perfect shoulder balance with all camcorders. nology eliminate the problems that cripple conventional
 DIGITAL PRO PAC 14 LOGIC SERIES RCM BATTERY 12 volt slide -in type batteries. The professional choice

14.4v 60 Watt Hours. 5 1/8 lbs. Run time: 2 hours 27 watts, for applications drawing less than 24 watts.
3 hrs. ve 18 watts

 DIGITAL PRO PAC 13 LOGIC SERIES NICAD BATTERY  DIGITAL TRIMPAC 14 LOGIC SERIES NICAD BATTERY

13.2v 55 Watt Hours. 4 3/4 lbs. Run time: 2 hours @ 25 watts. 14.4 v 43 Watt Hours. 2 3/4 lbs.
3 hours 81 17 watts Run time: 2 hours 20 watts, 3 hours@ 13 watts.

InterActive 2000 Power/Chargers
QUAD 2702/2401

Four -Position Power/Chargers
The lightest (and
slimmest) full featured
tour position chargers
ever. They can fast
charge lour Gold Mount
batteries and can be
expanded to charge up to
eight. They also offer power
from any AC main all in a vk,
package the size of a notebook ,y
computer and weighing a mere tour
Ihs! The 40 watt 2401 can charge ProPacs in two hours and
TrimPucs in one. Add the Diagnostic/ Discharge module and the
QUAD 2401 becomes an all purpose power and test system. The
70 wan QUAD 2702 bundles all Power/Charger features in the ulti-
mate professional power system.

Dual 2702/2401
Two -Position Power/Chargers

The DUAL 2701 (70 wain
and 2401(40 watt) are
sleek, rugged and economi-
cal two position
Power/Chargers that have
all the features of InterActive
2000 technology including
DC camera output and LCD
display. The DUAL 2701 will
charge any Gold Mount battery
in one hour. the DUAL 2401
charges ProPac batteries in two hours and Trimpacs in one. Their
compact. lightweight package design makes them the ultimate trav-
el Power/Chargers. They can also be upgraded with the
Diagnostic/Discharge Module and/or with the Expansion Charge
Modules to charge up to sin batteries of any type.

PROFESSIONAL VIDEO TAPES

I

Professional Grade VHS
PG -30 2.39 PG -60 2.59 PG -120 2.7!

Superior Grade Double Coated VHS
SG -30. 3.39 SG -60 3.99 SG -120 4.4!

144715 S -VHS Double Coated
ST -30 6.99 3T-60 7.49 ST -127 7.9!

M221 Hi 8 Double Coated
Metal Particles Metal Evaporated

P6301 -IMP 4.99 E630HME 8.31
P660HMP 6.49 E660HME 10.41
P6120HMP. 8.49 E6120HME 13.96

M321SP Metal Betacam (Bin)
05S 17.95 I OS .18.49 20S 19.95
30S 22.95 60L .31.95 90L 49.95

DP121 OTC PRO

12M (Med.) 8.29 23M _.,..._...9.99 33M 12.99
63M 22.49 64L (Lg.)...23.99 94L 33.99
123E 43.99

maxell
No8 Metal Particle (XRM)

P6-120 XRM

Broadcast Quality NM Metal Particle
P6-30 HM 00 5.39 P6-60 HM BO
P6-120 HM BO

6.59

6.09

7.99

PA PLUS VHS
1-30 Plus 1.69 T-60 Plus 1.99 T-90 Plus 2.09
T-120 Plus 2.19 1-160 Plus 2.69

HOD -PLUS VHS (Box)
HGOT-60 Plus 2.69 HGXT-120 Plus 2.99
HGXT-160 Plus 3.99

BO Broadcast Malley VHS (Box)
T-30 80 ._.....5.48 T-60 BO 6.19 T-120 BO 739

110 Professional S -VHS pa Box)
ST -31 BO 7.19 ST -62 BO 7.91
ST -126 00 ...._...._.........0.39 ST -182 BO................17.49

Betacam SP
85MSP 15.75 BlOMSP 17.75 B20MSP 19.75
630MSP 20.75 B60MLSP 29.75 1390MLSP 48.45

Panasonic.
Mini DV Tape

AY DVM-30 9.99 AY DVM-60

DVCPRO

AJ-P12M (Medium). .8.48 AJ-P23M ..
AJ-P33M .. 13.49 AJ-P63M
AJ-P64L (Large 24.99 AJ-P94L
AJ-P123L

SONY

11.99

9.99
22.99
34.99
44.99

Hi -8 Professional Metal Video Cassettes
P6-30 HMPX 4.59 P6-30 HMEX 7.99
P6-60 HMPX .. 6.59 P6-60 HMEX 11.49
P6-120HMPX 8.89 P6-120HMEX 15.49

14I-11 Metal Evaporated Editor (HMO)
E6-30 HMEAD 10.49 F6-60 HMEAD. .14.89
E6-120 HMEAD 20.19

PR Series Professional Grade VHS
T-30PR 2.39 T-60PR 2.59 T-120PR 2.79

PM Series Premier Grade Professional VHS
T-30PM 3.49 T-60PM 3.99 T-120PM .4.79

BA Series Premier HI -Grade Broadcast VIM (In Box)
T -308A .3.59 T-60BA 3.99 T-120BA 4.79

MO Master Quality S -VHS (In Box)
MOST -30......7.49 MOST -60 .. 7.99 MOST -120.. 8.311

B RS 3/4- U-matic Broadcast Staedard (In Box)
KCS-10 BRS (mini) 8.29 KCS-20 BRS (mini) 8.91
KCA-10 BRS 8.19 KCA-20 BRS 8.19
KCA-30 BRS 9.08 KCA-60 BRS 13.39

SIR 3/C Dinette Broadcast Pilaster (In Box)
KCS-10 MR (mini) 9.79 KCS-20 XBR (mini) ........10.19
KCA-10 XBR 9.29 KCA-20 XBR..................10.69
KCA-30 XBR 11.99 KCA-60 XBR_................15.69

KW 3/4- U-matic SP Broadcast (Is Box)
KSP-610 (mini) 9.59 KSP-S20 (mini) 11.09
KSP-10 10.09 KSP-20 11.59
KSP-30 12.99 KSP-60 16.99

B CT Metal Betacam SP Broadcast Master (Box)
BCT-5M (small)...__._.12.29 BCT-10M (small) 13.99
BCT-20M (small) .15.99 BCT-30M (small) 16.49
BCT-30ML .21.49 BCT-60ML .24.99 BCT-90ML _37.99

Mini DV Tape
DVM-30EXM w/Chip 15.99 DVM-60EXM w/Chip......19.95
OVM-30EX "No Chip" 12.99 DVM-60EX "No Chip"... 14.99
DVM-30PR "No Chip" 9.99 DVM-60PR "No Chip- 12.99

Full Size DV Tape with Memory Chip
DV-120MEM 29.95 DV-180MEM 34.95

PTO Series Professional OKRA Tape
PDVM-12ME (Mini) 24.95 PDVM-22ME (Mini). ..... .26.95
PDVM-32ME (Mini) 29.95 PDVM-40ME (Mini) 31.95
PDV-64ME (Standard).39.95 PDV-94ME (Standard) ...44.95
PDV-124ME (Standard) 49.95 POV-184ME (Standard) 59.95

Minimum Shipping USA (Except AK & NO $6.95, up to 1 lb. Add 750 tee each additional lb. For ins. add 500 per $100. 1998 BAN Photo  Video. Prices are valid subject to su eller price. Not repossale Nr typographical MKS.



VIDEO and PRO AUDIO
TO INQUIRE ABOUT YOUR ORDER:

800 221-5743  212 239-7765
OR FAX 24 HOURS:

soo 947-2215  212 239-7549

rd s

New Address:
420 Ninth Ave. (Bet. 33rd & 34th St.)

New York, N.Y. 10001 PHOTO - VIDEO - PRO AUDIO

OrAt

TRUEVISION//,AVID

TARGA 1 000/MCXpress
Professional Video Production Workstation

Incorporating the award -winning TARGA 1000 digital video engine and Avid
MCXpress NT non-linear editing software, this fully -configured video pro-
duction workstation is designed to meet the needs of demanding video pro-
duction professionals, corporate communicators, educators, training profes-
sionals and Internet authors. It includes full screen editing, unlimited com-
positing and unlimited layering of two video tracks, all from the easy -to -use
and intuitive MCXpress NT interface. It also delivers pristine image quality,
superior audio -video synchronization, support for NTSC and PAL video
standards and composite or S -Video input/output.

TARGA 1000 Features:
Designed for high performance PCs, the TARGA 1000 delivers incredible
processing speed for video and audio effects, titling and compositing. With
high-speed PCI interface it lets you capture, edit and playback
full -motion, full -resolution digital video with fully synchronized
CD -quality audio.

 Record/playback video directly to/from hard drive at full  Genlock
frame (50 fields/sec -PAL, 60 fields/sec-USG). Video is using sepa-
stored and played back at the highest resolution for each rate sync
format (768 x 576 -PAL, 640 x 480 -NTSC). Compression input for
can be adjusted on the fly to optimize for image quality working in p ofessional video suites
and/or minimum storage space. Equipped with composite  Audio is digi ized at 44.1KHz or 48KHz sampling rates, for
and S -video inputs/outputs. Also available with component professional quality stereo sound. Since all audio and video
input/output (TARGA 1000 PRO). processing is done by on -board DSPs, you are assured of

perfectly synchronized sound and images.
MCXpress Features:
A powerful non-linear, on-line editing solution, MCXpress for Windows NT is the ideal tool for independent and corporate video
and multimedia producers who require predictable project throughput and high -quality results when creating video tapes and
digital media content for training, promotional/marketing material, local television and cable commercials, CD-ROM and
InterneVintranet distribution. Based on Avid's industry -leading technology, it combines a robust editing functiorality with a
streamlined interface optimized for ease -of -use. It offers integration with third -party Windows applications. pro'essional picture
quality, professional editing features, powerful media management, a robust title tool and a plug-in effects architecture. It also
features multiple output options including MPEG-1 and AVI so you save time and money by reusing media assets across a
range of video and multimedia projects.

Input
 Delivers 200KB/frame images (3:1) compression using the

TARGA 1000 board.
 Supports component, composite and S -Video providing high -

quality 640 x 480 or 720 x 486 images -meeting CCIR-601
specifications. Before digitizing, you can turn video and audio
on or off, adjust the incoming signal with the built-in waveform
monitor and vectorscope, and adjust the levels of the incoming
audio (up to 16 -bit 44.1 kHz CD -quality). Dial -a -Quality feature
lets you meet specific system, storage and delivery needs.

VCR Control
 Offers batch digitizing when used with time code and an RS -

422 -equipped VCR. Digitize and edit source material at low
resolutions, saving valuable hard drive space, then when
you're finished, batch digitize at the highest resolution only the
material you need for the final version.

Editing Tools
 Display clips in Frame View for storyboarding or Text View,

and quickly locate shots using search and sort utilities. Create
programs interactively using timeline editing, frame -accurate
trimming and full -screen playback. Unlimited compositng, 32
levels of undo/redo and extensive online support help keeps
you productive at all times.

 Timeline window (where you create and edit your project) dis-
plays two video tracks - the top track is for creating titles, alpha,
chroma and luminance keys, transitions and layered effects.
Transitions include smooth motion F/X as well as support for
Hollywood FX and Boris FX plug -ins. The second track is for your
video clips and four audio tracks (Al to A4). The time line viewer
lets you view your project on the computer and video monitor
simultaneously so you can watch the actual video output.

Digital Effects
 Over 100 transition effects
 Key effects including alpha, chroma, luma
 Ability to invert alpha channel  Picture -in -Picture
 Color effects including hue. brightness, saturation, blur, pos-

terize, and invert. Smooth motion effects including slow, fast.
strobe, freeze-frame, reverse, fit -to -fill.

Character Generator
 Embedded in the software is a subset of Image North's

Inscriber CG titling software-the industry standard.
Create rolling and crawling titles with any TrueType
font or imported graphic. Control position, kerning,
leading, transparency levels. Also has eight built-in
templates

Audio
 Four audio tracks for real-time audio monitoring and

mixing (with unlimited layering)
 Two channels of 44.1 kHz audio for I/O
 Real-time audio levels and pan
 Digital audio scrub
 Adjustable digitize gain
 Waveform display in timeline
 Single-track audio crossfades
 Volume controls for entire sequences as well as vol-

ume control of channel, track, clip or within clip
Import/Export

 Import and export a range of Windows based file for-
mats and seamlessly integrate 3D animation, graphics
and audio from other sources. Import and export stan-
dard Windows file formats including WAV audio and
FLC animation as well as over 20 graphics formats.
Rapidly exchange full -screen, 24 -bit color AVI images
between applications on your system. Through OMF
Interchange, you can import video and audio files from
other OMF-compatible applications such as Avid's
Media Composers system or MCXpress for Macintosh,
Elastic Reality and DigiDesign Pro Tools.

 When you're finished. print your program to tape in
real time or export your project as an MPEG (bundled
with Heruis/Pulitzer MPEG encoder) or AVI file for use
with any authoring or Internet publishing application.

 For EDL export, it comes with a separate application
called MCXEDL that exports EDL formats (CMX, GVG,
Sony) from an MCXpress sequence.

 300 -watt, TARGFull ToA wer 1000/MCXpressATX

Turnkey Systems:
6 -Bay Chassis

 Pentium ATX Motherboard with 512K Cache
 Pentium 0- 300 MHz Processor
 Matrox Millenium II AGP 4MB WRAM Display Card
 64MB 1Ons 168 -Pin (DIMM) S -DRAM
 Quantum Fireball 6.4GB IDE System Drive
 Seagate Barracuda Fxtema( 9 1GB SCSI -3 Ultra Wide Capture Drive
 Adaptec AHA-2940UW Ultra Wide SCSI -3 Controller Card
 Teac CD -532e 32X EIDE Internal CD-ROM Drive  3.5" Foppy Drive
 Altec-Lansing ACS -48 3 -Piece Deluxe Speaker System
 Viewsonic G771 17 -inch (1280 x 1024) Monitor (0.27mm dot pitch)
 Focus 2001A Keyboard  Microsoft MS Mouse
 Windows NT 4.0 Operating System Software
 Avid MCXpress for Windows NT
 Truevision TARGA 1000 or 1000 Pro Video Capture Card
With TARGA 1000 $7495.00
With TARGA 1000 Pro (component input/output) $7995.00

DDIICCIA
74 CIHNSIONI Graphics

PC-CODI & PC Scribe
Text and Graphics Generator and Video Titling Software

A PC -compatible (ISA bus) board, the PC-CODI incorporates a broadcast
quality encoder and a wide bandwidth linear keyer for the highest quality,
realtime video character generation and graphics display. A video graph-
ics software engine running under Windows 95/NT, PC Scribe offer: a
new approach and cost effective solution for composing titles and map-
les that is ideal for video production and display applications. PC Sc ibe
lets you use an unlimited number of fonts to create title and graphids
and is designed as an open platform so the feature set is flexible anc can
be expanded. Combined with the PC-CODI board. PC- Scribe becomes a
total solution for real-time character generator with the quality you
expect from Chyran. Ideal for use in information displays, broaden:,
video production or multi -media applications.

PC-CODI Hardware:
 Standard PC/AT ISA bus interface; 2/3 length form factor
 Fully-antialiased displays  Display 8 non -display buffers
 Less than lOnsec. effective pixel resolution
 16.7 million color selections  Fast, realtime operations
 Character. Logo and PCX Image transparency
 Bitstream typeface library selection  Variable flush
 Variable edges: border, drop shadow and offset
 Full position and justify control of character 8 row
 User definable intercharacter spacing (squeeze 8 exp,md)
 Multiple rolUcrawl speeds  Automatic character kerning
 User definable tab/template fields
 Shaded backgrounds of variable sizes and transparency

PC -Scribe Software:
 Uses the entire TrueType library of fonts, so the number of fonts

is virtually unlimited. Using the font library also mean, PC -
Scribe can support most international language character sets.
Fonts load instantly with no conversion and the level of anti-
aliasing applied to characters is selectable.

 Adjust a wide range of character attributes: Typefaces: color,
size. aspect. rotation, italic, shear. Edges: color, size, transparen-
cy, softness, position. Shadow: color, size. position, drop, trans-
parency, softness

 Wide choice.of composition tools. Sizing of text and composition
graphics including imported elements is fully interactive and
placement is entirely free -form. Graphics may also he layered
using cut, copy and paste operations. Multiple preview windows
can be displayed simultaneously and the SVGA monitir may be
used as an independent preview channel in on -air situations.

 Create a text window anywhere on the screen. Colors and fonts
can be picked up off the screen and used for page creation. And
a definable safe title marker can be set to ensure viewable video
output.

 Import elements to build graphics. This includes OLE objects,
iNFiNiT! RGBA. pc-CODI LOGO format, and TGA with alpha chan-
nel. Scribe also imports and exports TIFF, JPEG, PCX. TGA, BMP.
GIF, CLP, ASCII, IMG, SGI, PICT and EPS formats.

PC-CODI and PC -Scribe Bundle 2195.00

User definable read effects playback: wipes, pushes. fade -
High quality composite and Y/C encoder
ntegral composite and S -video linear keyer
NTSC or PAL sync generator with genlock
Module switchable NTSC or PAL operation
Software controlled video timing
Board addressability for multi -channel applications
Auto display sequencing  Local message/page memory
Preview output with safe-title/cursor/menu overlay
Composite and S -video input with auto-genlock select

 Dynamic functions including motion effects. Characters, words, rows
and fields can color flash and there is an actual digital time clock, as
well as an event timer with countup/countdown capabilities.

 Character rolls, crawls and reveal modes. Speed is selectable
and can be auto timed with pauses. Messages can be manually
advanced or put into sequences along with page transitions.
Transition effects include: cut, fade, push, wipe, reveal. hide,
cover, peel. zoom, matrix. wipe, spiral, split, weave and jitter.

 Create full screen mattes and color ramps. Horizontal colored
bands, with grading, can create sophisticated background
designs. Graphic primitives including lines, ellipses. rectangles
and arrows can also be used for foreground or background cre-
ation. Build layout templates with pre -selected styles and para-
meters.
To keep track of elements used in a project, a file can be created
o save all font, color. template and user attributes.

 Also features a full screen display mode where text and graphics
are displayed raster to raster. Although a software engine. Scribe
s tightly integrated with video hardware to maximize display
hardware performance. Scribe is optimized for the real time
capabilities of PC-CODI's frame buffer.
Scribe can access and control two different PC-CODI cards
installed in one computer. PC-CODI supports both NTSC and
PAL and with one NTSC and one PAL card installed can output
both standards simultaneously.

LEADER
Manufacturing test and measurement equipment for our 40 years. Leader Instruments is the
standard which others are measured against for reliabilry, performance, and most important-
cost effectiveness. Before a product is brought to market. an exceptional degree of energy and
effort go into its design. Prototypes are built and testedlto withstand environmental and other
factors far exceeding actual operating conditions. These include high humidity. extremes of
heat, cold, shock and vibration. Manufacturing quality is built in every step of the way and only
the finest parts are used. At each production run, subassemblies are separately tested before
they are integrated into the finished product, then each oroduct is tested again. This is why
less than half 011% of all Leader products are ever returned for war-anty repair or adjustment.

5860C WAVEFORM MONITOR 5850C VECTORSCOPE
A two -input waveform monitor, the 5860C features 1H, 1V, 2H, 2V, 1
s/div and 2V nag time bases as well as vertical amplifier response
choices of flat. IRE (low pass), chroma and DIF-STEP. The latter
facilitates easy checks of luminance linearity using the staircase sig-
nal. A PIX MON output jack feeds observed (A or 8) signals to a pic-
ture monitor, and the unit accepts an external sync reference. Built-
in calibrator and on -off control of the DC restorer is also provided. separate external timing reference.

5100 4 -Channel Component / Composite WAVEFORM
The 5100 handles three channels of component signals, plus a fourth channel for comp site signals, in mixed component / composite
facilities. Features are overlaid and parade waveform displays, component vector displays, and automatic bow -tie or "shark fin" displays
for timing checks. Menu -driven options select format (525/60, 625/50, and 1125/60 HDTV), full line -select, vector calibration. preset
front -panel setups and more. On -screen readout of scan rates, line -select, preset numbers, trigger source. cursor time and volts.

The ideal companion for the 5860C Waveform Monitor, the 5850C
adds simultaneous side -by -side waveform and vector monitoring.
Featured is an electronically -generated vector scale that precludes
the need for fussy centering adjustments and eases phase adjust-
ments from relatively long viewing distances. Provision is made
for selecting the phase reference from either A or B inputs or a

5100D Digital Waveform/Vectorscope
The 51000 can work in component digital as well as component analog facilities (and mixed operations). It provides comprehensive
waveform, vector, timing and picture monitoring capahiltties. Menu driven control functions extend familiar waveform observations into
highly specialized areas and include local calibration control, the ability to show or blank SAV/EAV signals in both the waveform and pic-
ture, the ability to monitor digital signals in G8R or YCleCr form. line select (with an adjustable window). memory storage of test setups
with the ability to provide on -screen labels. flexible cursor measurements, automatic 525/60 and 625/50 operation and much much more

5870 Waveform/Vectorscope w/SCH and Line Select
A two -channel WaveformNector monitor, the microprocessor -run P870 permits overlaid waveform and vector displays. as well as over-
laid A and B inputs for precision amplitude and timing/phase matchng. Use of decoded R -Y allows relatively high -resolution DG and DP
measurements. The 5870 adds a precision SCH measurement with on -screen numerical readout of error with an analog display of SCH
error over field and line times. Full -raster line select is also feature[ with on -screen readout of selected lines. a strobe on the FIXMON
output signal to highlight the selected line. and presets for up to nine lines for routine checks.

5872A Combination Waveform/Vectorscope
Models 5872A offers all the operating advantages 01 the 5870, except for the following: SIM is deleted from the 5872A (line select
retained), making it ideal for satellite work.

5864A Waveform Monitor
A two -input waveform monitor that offers full monitoring facilities
for cameras, VCRs and video transmission links. The 5864A offers
front panel selection of A or 8 inputs. the choice of 2H or 2V dis-
play with sweep magnification, and flat frequency response or the
insertion of an IRE filter. In addition, a switchable gaindmost of X4
magnifies setup to 30 IRE units, and a dashed graticule line at 30
units on screen facilitates easy setting of master pedestal. Intensity
and focus are fixed and automatic for optimum display_ Supplied
with an instruction manual and DC power cable.

5854 Vectorscope
A dual channel compact vectorscope. the 5854 provides precision
checkout of camera encoders and camera balance, as well as the
means for precise genlock adjustments for two or more video
sources. Front panel controls choose between A and B inputs for
display and between A and B for decoder reference. Gain is fixed
or variable, with front panel controls for gain and phase adjust-
ments. A gain boost of 5X facilitates precise camera balance
adjustments in the field. Supplied with a DC power cable.

Designed for EFP and ENG (electronic field production and electronic news gathering) operations, they feature compact size, light weight
and 12 V DC power operation. Thus full monitoring fauilities can be carried into the field and powered from NP -1 batteries, battery belts
and vehicle power. Careful thought has been given to me reduction of operating controls to facilitate the maximum in monitoring options
with the operating simplicity demanded in field work.

CORPORATE ACCOUNTS WELCOME
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compression products.

Communications Engineering Inc.
(CEI) was selected to design and build
Hong Kong Telecom's (HKT) digital
production studio (DPS) facility. The
facility will be used to create the audio
and video programming elements used
for the channel's identity, interface and
promotional material. In addition, CEI
designed and built the MPEG-2 encod-
ing suites that prepare the movies and
other viewing programs. The encoded
program material is then uploaded to
HKT's computer servers that interac-
tively transmit to consumer televisions
through individual set -top boxes.

Among the integrated solutions with-
in HKT's digital production studio are
Quantel's Editbox systems, multichan-
nel Clipbox and Hal Express; Silicon
Graphics' Challenge server and High
Impact workstation; Chyron's Infinit
system; Avid's AudioVision 8 system;
Fore Systems' ATM switches; Cisco's
Fast Ethernet switch; Minerva's MPEG-
2 storage encoding system; DiviCom's
MPEG-2 real-time encoding system;
Philips BTS
systems; and Tektronix test and moni-
toring equipment.

Ikegami announced that Lifetime has
purchased three HK -388W ultrawide-
band digital studio cameras as a con-
tinuation in the facility's digital migra-
tion. The HK -388W is 16:9/4:3 switch -
able and features breakthroughs in

fully digital signal processing. The
camera now brings three generations
of full -digital signal processing camer-
as employing applications -specific in-
tegrated circuit (ASIC) technology to
the studio. The 388W brings a new
level of signal quality and clarity to
studio operations with its VLSI chips
and 12 -bit A/D quantization.

Leitch Inc. is offering free advice for
broadcast and production profession-
als making the switch to digital. The
company has developed a seminar and
established a hot line on which experts
are available during regular business
hours to answer any DTV questions.
The seminar, Destination Digital, is
available free to professional groups
and societies in one -hour, two-hour or
full -day formats. Groups can schedule
a Leitch expert to present the seminar
by contacting a Leitch dealer or by
calling 800-231-9673, ext. 198.

GlobeCast North America, Culver
City, CA, has signed an agreement with
Walt Disney World to provide full-time
T-1 service between the Disney -MGM
Studios in Lake Buena Vista, FL, and
the ABC/GlobeCast radio facilities in
Los Angeles and New York. ABC/
GlobeCast's T-1 service is a digital au-
dio circuit that will deliver signals from
on -air personalities broadcasting live
from Walt Disney World to the ABC/
GlobeCast radio facilities. The signals
will then be uplinked and transmitted
via satellite to the radio personality's
local station.

People
Dwain Schenck, director of corporate

communications for Quantel, Darien,
CT, has been named the primary press
contact for the company's film prod-
ucts and work fulfilled on the Domino
by its customers.

James Skupien has been named re-
gional sales manager at NDS' U.S. sub-
sidiary, NDS Americas Inc., Newport
Beach, CA.

Michael J. Hennessey has been ap-
pointed to the position of vice presi-

dent, operations, for Chyron Corpora-
tion, Melville, NY.

Don Patrican has
been named vice
president of market-
ing and sales for the
Maxell Corporation,
Fair Lawn, NJ.

Gentner Communications Corpora-
tion, Salt Lake City, has announced that
Francis M. Flood has assumed the role
of president of the company and that
Brooks Gibbs has been named director
of technology and strategic markets.

Kathy Gray has
been named
project manager
at Turner Produc-
tion, Atlanta.

Extron Electronics, Anaheim, CA,
announced the promotion of Judy Car-
doz as the northeast regional sales
manager. In her new position, Cardoz
will conduct on -site visits, product train-
ing and new product introductions to
the company's customer base.

Edward E. Asian has been elected a
Fellow of the Institute of Electrical and
Electronics Engineers (IEEE) for Narda
Microwave -East, Hauppauge, NY.

Crown Audio, Elkhart, IN, has named
Fred Higgenbottom as senior vice pres-
ident and general manager of the com-
pany and has promoted Mick Whelen
to vice president of marketing and sales.

Wold International, Los Angeles, has
appointed Joanne
Popkin to head its
North American
business unit, giving
her responsibility for
ongoing develop-
ment and manage-
ment of the compa-
ny's relationships with its English -lan-
guage customers in North America and
Europe.
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e GALLERY

MATCH
IT!!

HENRY ENGINEERING
503 Key Vista Dnve
Sierra Madre, CA 91024 USA
TEL (626) 355-3656 FAX (626) 355-0077
FAX -on -Demand Doc 4102 (626) 355-4210
http://www.henryeng.com

aLLiciritu!
DUAL STEREO LEVEG 6 IMPEDANCE INTERFACE

2

OUTPUTS

Twinmatch is the "one-way
Matchbox" that's perfect for
matching unbalanced CD players
and other "play -only" devices.
There are four channels of -10 to +4
conversion, SD you can match two
stereo CD players with one
Twinmatch! Direct -coupled
circuitry and lots of headroom for
absolute sonic transparency.

HENRY
ENGINEERING

We Build Solutions.

Circle (175) on Free Info Card

The results are in...
WinMasterCG TM

is the leading Master Control application for the Chyron Codi

LOGOS TV RATINGS EAS SCHOOL CLOSINGS TIME & TEMP

Finally a Master Control Character Generator Program with the Master Control Operator in mind.

WinMasterCG has the new 44 TV Guidelines Ratings Icons Manually or with timed display fade
accomplished with a click of the mouse. WinMasterCG has an incredible list of features for the
Chyron Codi and supports 36 file formats which are translated to Codi format within WinMasterCG.

Simply click on the desired icon and your MC task will be accomplished in seconds.

"WinMasterCG is the simple solution for Master Control"

The Chyron For more information:

1-800-273-4033
FAX (561) 776-8464

Broadcast
ET,

Software

Solutions

Systems For Broadcasters By Broadcasters

See our web site at broadcastsoftware.com for a free demo and additional features
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74e GALLERY
12 PRECISION VIDEO TEST SIGNALS, AUDIO TONE $469

 TSG-50 generates 12 composite video test signals
plus 1Khz or 400Hz audio tone, and composite sync.
 All test signals computer calculated and digitally
synthesized for perfect RS 170A accuracy with no
drift or SCH adjustments required.
 Convenient 12 position rotary switch for quick, easy
pattern selection. 13th signal of 100% white field can
be substituted for full field color bars.
 30/60 second timer switches from pattern to black
after timeout.  Ref Frame Pulse/59.97 Hz output.

 9-14 volts DC powered for portable use. AC adapter included.  TSG-50B model adds 5 black
outputs or 4 black plus subcarrier - $628.  Also available in rackmount version.

HO'IOTA"
Unconditional Guarantee.

P.O. Box 3993, Mission Viejo, CA 92690 (714) 489-0240
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LEIGHTRONIX, INC.

M P 2000

 MPEG video and audio player with built-in
hard drive storage

 Built-in 4x3 video and stereo audio matrix
switcher

 PRO -BUS VCR control for up to 16 VCRs

 Stand-alone, full -featured Event Controller
operation

 Manageable via network, modem or direct
serial connection

 Only one rack unit in height!

Contact LEIGHTRONIX for your
communications control solution!

 In-house communication networks/CCTV

 Kiosks/information centers  LPN/MAN

 Public/educational/government access cable
television

LEIGHTRONIX, INC.
2330 Jarco Drive  Holt, MI 48842
517-694-8000  Fax: 517-694-1600
e-moil:info@leightronix.com  www.le'ghtronr, corn

QUALITY.

RELIABILITY.

EASE OF

OPERATION.

Nrwsr
:177751(70M

n-7

ENG, S1VV and EFP
trucks, vans and trailers

BAF Broadcast Vehicles

TOLL FREE (800) 633-8223

WEB www. baf c om . com

FAX (407) 324-7860 SAT. SPACE (800) 966-3822

E-MAIL baf@gate.net WORLDWIDE +(407) 324-8250

Win a FREE

DTx-800

It ;

Transceiver?

That's Totally Awesome!

guest pass registration for the NAB Exhibition April 4 - 9th! Or call us instead

and we will mail you your FREE Guest Pass!

Then slop by our booth al Sands 11534 and drop off a business card to reg-

ister for our giveaway drawing for a DTx-800 transceiver, a $2,500 value!

While you're there, don't forget to check out our new ADx-1000, a complete

system for MPEG-2 encoding, WAN distribution, and head -end playback!

 The Best Just Got Better!! Introducing at NAB the new

OmniJET4 AN 4x1 AN Switcher with LTCNITC, OSD graphics, and

DTMF in one RU chassis. Serial or parallel pot PC interface for spot

insertion systems.

 OmniJET-Pro TCP/IP Machine Control Server for LAN, RS -422,

S -BUS, LTCNITC driven automatic execution of machine control

commands.

 DTx-800 DTMF Transceiver has 8 Tx/Rx channels, GPI/0, relay.

Illiee/Aelle Systems ler Commercial Insertion,
Automatism & VITC Datacestleg

137 Almon Sue 103

pacific "' s'Yu"c"m
A1408)4274M

427 4283

Fax 282

computing F ntp.apack-comput ng om

pair, -:a pul lg corn
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FILTERS
The World's Leading Manufacture of active and
Passive Filters and Delay Lines Offers a Range

of 4000 Cost -Effective Filters for All Applications
From Full SPEC 601 to Miniature Oversampling

Designs in SIP, DIP or Surface Mount Packages.

 FREE CUSTOM DESIGN OF
FILTERS AND DELAYS

 HIGHEST PERFORMANCE AND
LOWEST PRICES

 HDTV FILTERS FROM LOW COST
TO SMPTE 274M

 FULL SPEC CCIR601 FILTERS IN
6 PACKAGE OPTIONS

 A RANGE OF MORE THAN 200
TYPES OF ACTIVE FILTERS

 DOUBLE AND TRIPLE FILTERS
FOR LOW COST APPLICATIONS

 BRICKWALL FILTERS FOR
COMMUNICATIONS SYSTEMS

 FIXED AND PROGRAMMABLE
DELAY LINES TO 30 MHZ

See us at Booth 13238 at NAB98 or contact

STERLING TECHNOLOGY, INC.
Phone 978-422-9711  Fax 978-422-5258

E-mail: patb@ultranet.com
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SONY &
Panasonic

ORIGINAL

REPLACEMENT PARTS

Stocking the Nation's Largest
Inventory of Professional

and Industrial Parts
- AND -

EVERYTHING FOR ALL YOUR

BROADCAST NEEDS

TELEX SHURE

BUD Belden
(DesuELJ-rmiccol

8, MUCH MORE!

gill HOW TO SPEAK WITH OUR BROADCAST SWAMP

HERMAN
immimmummui

PH: 800.938.4316
Ext. 335, 338 or 339

FAX: 305.392. 3371
Visit us at:

hermanelectronics.com
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DNF
I\iii ;Iini Controls Profile!

 OAF Controls Profile from Anywhere
in Your Facility

Record, Play, Stop, Recue, Rewind,

FFWD, TSO, Preroll, Jog, Shuttle,

SloMo, Search

II DNF Controls Clip Playout

Single button, immediate access to

200 clips

. . with DNF Industries ShotBox
Fast access to 400 clips

. with DNF Industries ShotList

 DNF Controls Your Clips On Profile

 View Clip IDs  Play Clips
 Load Clips  Create Clips

 DNF Controls fill a, Key Playout!

1 Button Loads the FILL clip & KEY clip

1 Button Plays the FILL clip & KEY clip

Available ONLY from DR Industries

Another Control
Solution From

DNF
\UIS.FRII?9

ONE Industries
9910 Glenoaks Blytl.. Suite G. Sun Valley. CA 91352

Phone:18181 252-0198 FAX:18181 252-0199

See Us At NAB Booth #10061, MC

(),

com llOG _

solution_
At_

for state of the art
Expandable Transmitter
Control Systems.
as many as 8 transmitter sites
can be controlled in Real -Time

ATA L I N
with modem and voice support

TN,

see us @ NAB 98 booth #9422

ELECTRONIC
ASSOCIATES

INC.

(915)595-3103
web: www. elecassoc. corn
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nEmAL
(8001522-2253  Fax (305) 895-8178

Email: info@nemal.com  Internet: www.nemal.com
Brazil (011) 535-2368

MANUFACTURER AND SUPPLIER OF:

*CABLE
Audio
Video
Composite
Custom

*CABLE ASSEMBLY
No minimum
24 hour sery ce
printed shrink tubing
snakes/stage boxes

*CONNECTORS
BNC
Audio
Triaxial
RF

*No minimum order on standard products.

Please call for your copy of our 1998 Cable
and Connector Selection Guide and
Corporate Video.

PATCH PANELS - REELERS - TOOLING - ASSEMBLY

Immediate shipment worldwide on more than
3000 interconnect products. We also design
and manufacture custom cable and

assemblies to your specifications.

NAB'98 - Booth 12643

AE -2.... 6 Memories
High Speed DTMF Encoder

2 -WAY RADIO

 BROADCAST
 SECURITY

FIELD PROGRAMMABLE

 6-26 VDC @ .5ma
1 SO DIGITS

$79
Qtv. Pricing

Available

I mat

All or E-mail 1;or FRI i
,heel

(Pip° ceommunications
Emphas s I, ,11 Quality & Reliability

P.O. Box 2020  Pollock Pines  California  95726-2020
CALL 916-644-5444

or Fax: 916-644-PIPO (7476)

INTERNET:7552 I .3273(a; compuserve.com

Circle (187) on Free Info Card

199711.L.
DAL IS

CATALOG
OVER 350

PAG ES

Since 19:5

Audio, Video
& Broadcast
Engineering
Supplies

Authorized DistribJtor
for over 250 major lines
including Kings Broadcast,

Belden, Neutrik, Cana e, John
Fluke and Motorola.

Call Fax or E-mail Stanley Marks
for your Free Copy

(4Y) Ph.:718-361-1100  Fax: 71:8-392-7654
N rtionwide: I -800-H LDALIS

E-mail: HIdalis@aol.ccen

H.L. DALIS Inc.
35-35 24th St., Long Island City NY 11106

TRIED THE REST? NOW TRY THE BEST!
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DTV
Fiber Optic Transport

and Distribution

DTV-200 Series of
Modular Digital Products

 Supports SMPTE 259M, 4:2:2
Component and Wide Sreen, 540Mbps
4:4:4:4, SONET and ATM.

 Distribute and transport data from
DC to 650Mbps up to a 10Km distance.

 Coaxial and Fiber Optic interfaces.

MULTIDYNE
Web http://www.multidyne.com

Email info@multidyne.com
1-(800)-4TV-TEST Fax 1-(516)-671-3362
Visit NAB #10065. Call for a FREE pass.

Microvideo

1.1    0

Digital Video Products
Digital Proc Amp

Down Stream Keyers
Logo Generator

Analogue -Digital Conversion
Switching and Distribution

Audio Embedders
Test Generators
VBI Data Inserter

Closed Caption Inserters

Distributed in USA by

ACE VIDEO
1 West 19th St. NY, NY 10011

Tel: 212-206-1475 Fax: 212-929-9082

www.microvideo.co.uk
Circle (174) on Free Info Card
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AVTEK SYSTEMS
Sales and Service for the

Following Products:

 ALPHIE, A-500 & ELITE POST
PRODUCTION SWITCHERS 

 DYN32-256 ROUTERS 
 A-500 TO ELITE UPGRADES 

NEW PRODUCTS:

 PVS-2 4:2:2 SWITCHEFUKEYER: Low
cost, ideal for small digital edit suites.

 PVS-4 4:4:4 SWITCHER: Capable of
working in both 4:4:4 or 4:2:2 inputs
and therefore perfect for both telecine
and graphics applications.

 MX SERIES SDI ROUTERS: Large
capacity serial routers in sizes from
4 x 4 to 256 x 256.

MW44 DIGITAL AUDIO SHUFFLER:
duclio channels beivveer

stereo pairs.

FOR MORE INFORMATION CALL

800-423-0913
OR E-MAIL:

patb@ultranet.com
-SEE US AT NAB BOOTH #5056 -

Circle (189) on Free Info Card
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1I I i 0 1,.. i:_,..*...

-or 41-4

4

Z
Pn PVW2650 (DBR33AR).... 
V VIMiktili BAVALIA
. A uvw- SERIES \,. $ 50
4 4 PVW - SERIES $- 50
VO - SERIES .e $' - 50

NPIB $ 89
BCIWD

481arlIMANallk 41110ketkulbat '.

ECM44B $
_ $ 575

ECM77B - .. $ 142999

UVW100 (DBR45R)
UVW1200 (DBR41R)

$
UVW1400 (DBR43R)
UVW1600 (DBR41R)
UVW1800 (DBR39R)

9913799

' $ 999
$ 399

5398 99

- $ 599
V05800 (RV5) $ -149
V05850 (RV12)
V09800 (DUR41R) ' - :S238591
V09850 (DUR43)

45 75
BW3 (DBR45R)
BVW35 (DBRO3AR) 893409- $ 9
PVW2600 (DBR27A) -

CALL FOR OUR IMICINTHLY SPECIALS.
Arnphenol

.
FLUKE

Bt( )NDER
1-()N,K a lE TELEX

Panasonic N-1 IFV-JF" aNfIC
MUCH MOFtlEUIL

SNYZE

WEILM.ILAM E. CRAIN:3-
AF- csc

77.c /3,.....acirast e. ia\iscs
Toll Free Tel: 1-888-224-5789

Toll Fres Fax: 1-888-467-7861
CALL BILL CRAIILICS
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CONVERGENCE
of high quality sound

and low cost

Enhanced Betacam VCRs

 4 audio channels for any
PVW or UVW Betacam VCR

 AFM kits are easy to install
in your UVW or PVW VCR

gCaNIII/ElittOMMICE
C40001FFPOIRMITIICW

A BCS Company

Los Angeles New York
1840 Flower Street 500 W. 37th Street, 2nd Floor

Glendale, CA 91201 New York, NY 10018

818.551.5858 212.268.8800
www.broadcaststore.com

Dealer inquiries welcome.

8-VSB MODULATOR
For HDTV Terrestrial Broadcast System

Conforms to ATSC Specification

All Solid State Construction for High Reliability

Digital Implementation for High Performance

IF or RF Output Options

Accepts MPEG2 Source Input

B -bit Byte Wide Parallel Input Format

Phase Locks Clock to the MPEG2 Source

Clock Lock Indicator

Made in the U.S.A.

KTech Telecommunications, Inc.

15501 San Fernando Mission Blvd.
Suite 100

Mission Hills CA 91345
PH (818) 36 I -2248 FAX (818) 270-2010

INTERNET: www.ktechtelecom.com

Email: skuh@ktechtelecom.com

IVA at Booth 1806!
See Us at NAB

Shively Labs
Series 2000 UHF

Broadcast Antennas
B -LINE Transmission Line

-r--4 We Have Complete
Solutions for Your
DTV Requirements!
UHF & FM Antennas

and Combiners
and Related RF Equipment

P.O.Box 389. Bridgton, Maine 04009 USA
Tel (207) 647.3327 FAX: (207) 647,8273

1-888-SHWELY saies@shlvely corn
web slte. www.shwely. corn

- An Employee -Owned Company -

Multiple Video Windowing
Systems & PCI Cards

 Concurrent 4 to 36 Variaple Sized Videc
Windows on XGA Display

 NTSC, PAL, SECAM Non -synchronous
Video Source

 Integrated Video Routing Switcher

 Remote Access Control via Ethernet

 Auto Loss of Sync Detection and Visual
Alarm

 Brightness, Contrast, Saturation and Hue
Adjustment for Individual Window

 Video Source ID and Label

 Windows 95 & NT 4.0 GUI

Avitech International Corp.
Voice: 425-836-8970; Fax: 425-836-8975
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Professional Services

REID BROADCAST COMM. INC.

ED REID - PROJECT ENG. SERVICES
RADIO -FM / AM TV -ANALOG / DIGITAL

P.O. BOX 170476
Arington, Texas 76003

(817) 496-6142
E-MAIL RBCIQNKN.NET

(FAX) 496-5835

glainieskinc.
50 Years of Broadcast Tower

Design - Fabrication - Construction
210 S. Third St. Voice 215-699-4871
North Wales, PA 19454 Fax 215-699-9597

Turnkey Tower
Specialists

: SWAGER
tCommunications, Inc.

Call 1-800-968-5601 or
Fax 1-800-882-3414 for details.

video, audio, & automation electronics
serving manufacturers & systems integrators

electronics R & D
& custom product design

BARANTI GROUP INC
Professional Engineers phone (905) 479-0148
Ontario tax (9051 479-0149

TOWER VIBRATION
CONTROL TECHNOLOGY

HIGH FREQUENCY &
LOW FREQUENCY

FAX: 781-862-7200

Classifieds

East Coast Video Systems
consultants  engineers  systems integrators

3 Mars Court
Boonton, NJ 07005
973.402.0104
Fax.- 973.402.0208
wwwecvs corn on line in time

HDTV Doesn't have to mean
High Dollar TeleVisionTm.

Check us out at
www.AstreSystems.com

NETCOM
STATE OF THE ART ENGINEERING

FOR AUDIO AND VIDEO
ENGINEERING DESIGN  CAD DRAFTING SERVICES

CABLE FABRICATION  PRE -WIRED PATCH PANEL RACKS
SYSTEM INSTALLATIONS  EQUIPMENT SALES

(201)837-8424
FAX (201) 837-8384

1465 PALISADE AVE., TEANECK, NJ 07666

"Say It Better"
See more than 300 tips

(and related books and tapes)
from "gut instincts" expert,

Emmy-winner and former Wall
Street Journal reporter Kare Anderson at

www.sayitbetter.com

Location - Location - Location
Full time analog & digital transponder space

available on Prime Cable Birds.
Full Arne an4agtranspcncler In GE SATCCCA C al 135W

3 PgCpher II charm!, on GE SATCOM C-3 a 131W

Fully protected, Non Preempable to EO.L. 2004.
 Lipkin *back On and dupkatopn services avakeble

Our Pricin? Is Iliehly Competitive
Call Doug Greene ': 303 781 8809

or F Mall at dgrecne corn
411JONES

For Sale

* Studio Exchange *
Burbank

***
(818) 840-1351 Fax (818) 840-1354

New and Used Video Equipment

AudioNideo Dealer
Starring

Panasonic & Sony
BUY, SELL, TRADE & CONSIGN

816 N. Victory Blvd.
Burbank, CA 91502

email: studioex@ecom.net
www.studio-exchange.com

Test Equipment
Keep Video Recorders

Working Right!
Betacam, DVC Pro, U-Matic, +

Mechanical test gauges for tape
tension, torque, reel table height,
head wear and more...

TENTEL Corp.
El Dorado Hills, CA

(916) 939-4005, FAX 939-4114

Bill Ferster's NewsWire
Summarizes the important news events in the
worlds of multimedia, video, animation, chips, mass
storage and computers. The NewsWire is sent via
email bi-weekly for $49 per quarter. Please check
out the web site for sample issues and to subscribe
for 1 month free. www.crosslink.net/-bferster

JOHN H. BATTISON P.E.
CONSULTING BROADCAST ENGINEER,
FCC APPLICATIONS AM, FM, TV, LPTV

Antenna Design, Proofs, Fieldwork
2684 State Route 60 RD *I

Loudonville, OH 44842
419-994-3849 FAX 419-994-5419

D.L. MARKLEY
& Associates, Inc.

CONSULTING ENGINEERS
2104 West Moss Ave.
Peoria, Illinois 61604

(309) 673-7511
FAX (309) 673-8128

Member AFCCE

HEHAMMETT & EDISON, INC.
CONSULTING ENGINEERS
RADIO AND TELEVISION

DANE E. ERICKSEN,
Box 280068
San Francisco, CA 94128
707/996-5200 707/996-5280 Fax

GILMER & ASSOCIATES, INC.
TECHNOLOGY/MANAGEMENT CONSULTANTS

BRAD GILMER
PRESIDENT

2207 RINGSMITH OR
ATLANTA, GA 30345
TEL 1770) 414-9952
FAX 17701 493-7421
EMAIL laggrner0 elm. corm

144

pages ev° a.,0 .0,,
1;.0* #  0 (iu

Bi-Tronics Manufactured & Distributed Products.

FREE
CATALOG!

BI-TRONICS
Voice: 800.666-0996
Fax: 800-569-4244

E-mail: intaabi-tronics.com
www.bbtronies.com

Not ammo )0110 Efitrop)cs PA

Broadcast_
INtEERING istENGINEERINGENGINE/0U*NAL dr DIVIITAL 1VtlNSHJIV
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NIRO A I (AST PRODUITSIII

Classifieds For Sale

http://wvinm.broadcastexchanqe.com
The new way to buy and sell preowned broadcast video gear. Free listings. nline database.

1 -888 -FAX -GEAR
Toll -free 24 -hour Broadcast
Fax -on -Demand - Exchange. Inc.

Oql
- tel 310 442 848E1

tel-tree M call +1.310.442.8491 te bee Me West hot list sent to your fax! email broade., ,d131 com fax 310 44e 8490

90 Day

Warranty Labor,
One Year on Parts

All Major Brands, Featuring:

DIGITALS Might Suite
I/I/FAST PINNACLE

JVC SONY
PROFESSIONAL

Special this month!

AVID
MC 1000
2-9 gig drives

2-20" monitors
#86124

$25,000
(one only)

LA 818.551.5858
Fax 818.551.0686

NY 212.268.8800
Fax 212.268.1858

www.broadcaststore.com
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Microwave

Video Equipment

Miniature S -band 2 and 2.5 GHz Links

 Fixed Frequency -

 Tunable
 Remotely Tunable -

 Tower Cams
 Repeaters

Selectable Output
Continuous
Via RF or Phone

- Various Configs
- In -band Available

Call for Free Catalog

918-663-4877

(ff_ROINA161
6570-B East 51st Street

Tulsa, OK 74145

(FCC TYPE ACCEPTED)

d vs. Ft DMAN

Hood an rantees g onitor

\,
ima in vironme ed to

i ;1 21-i n w-
ers an. tel - '-imp c be hip d

to you today! For more information, call

(310) 379-6391
P.O. Box 81 b, H-rmosa Beach, CA 90254

11111N1
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Advertising rates in Broadcast Engineering are $134" per column inch, per insertion, with frequency discounts
available. There is a one inch minimum and 10 -inch maximum. One additional color is available at $9500 per
insertion. Ads may also be purchased By -The -Word for $1.90 per word. Initials and abbreviations count as full
words. Minimum charge is $40' per insertion. Blind Ads (replies received by Broadcast Engineering and for-
warded to the advertiser) are an additional $4000 per insertion. Broadcast Engineering will reproduce business
cards in a special advertising section of professional services for the broadcast industry. These cards are $15100
for a one column inch, one time insertion and black and white reproduction only. Reader Service numbers are
available for $5000 per insertion. Ads 4" or larger receive a free Reader Service number. All frequency discounts
are based on 12 -month contract period. Advertisers on frequency contract are subject to short rate for cancella-
tion or non -fulfillment. No agency commission will be paid on classified space. Frequency discounts and reader
service numbers not available for by -the -word classified space.

To reserve your classified ad space, call Jeff Utter at
1-800-896-9939 or 913-967-1732 Fax: 913-967-1735

e-mail: jeff_utter@intertec.ccm

ASSOCIATES

211103 HOWARD LANE
AUSTIN 4 TX 0 18128

800-128-3125
X: (512) 388-1833

SDV 4-4- Serial Digital and Analog
Video Monitoring DA - 4-2-2/270 mbps.

Four redoiked SDV outputs, plus four CVBS or

RGB outputs. 10 bit DACs. Fits GVG 8500/8800

DA frames $895

TBC-RIWIT - TBC Remote Control Unit

Remote control of up to 3 TBC's. For use

with internal TBC's on BVW, DVW, PVW,

1.1VW, and BVH Beta machines or any

machine using Sony BVR-50 controller.

Purchased with 1, 2, or 3 modules. With

3 modules. Now availabale for JVC

machine; - Series 22, 80, 85. $960
"mom

SCR -4X8 - Serial Machine Control
Router - Input/Output Twelve rear

mounted DB9-F connectors (four controllers,

eight devices). EIA RS -422 send and receive.

Controls: Twelve lighted pushbuttons for

channel assignment $980

SCP-101 - Serial 422 Patch Panel
10x10 passive non-normalling serial data patch

panel. Two rack units high. Legend strips and

10 patch cords included $350

VU2-P - VU/Peak Meter with Phase
Indicator - Simultaneous peak and VU

display. Solid state phase indication. Highly

readable LED arrays. Adjustable headphone out-

put. Hi -impedance looping inputs... $890

SPK-2 - Two Channel Audio Monitor
Two charnel audio confidence monitoring.

Accepts both balanced and unbalanced inputs.

Fire switchable listening modes. Headphone

output with speaker mute $650.

Circle (201) on Free Info Card
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Classifieds For Sale

LWhIsperRoir. PH: 423-585-5827
M FAX: 423-585-5831

SOUND ISOLATION ENCLOSURES
E-MAIL: whisper@ICS.COM

WEB SITE:
www.whisperroom.com

116 S. Sugar Hollow Road
Morristown, Tennessee 37813

Vocal Booths
Broadcast Booths

etc...

FREE 44pg Catalog & 80 Audio Video Apollo.
SUPP, E.0 750 PRODUCT$

')5:47;61. M1171gi.

lin,. out ViclooeAudio
151,160W Vi.deolkucll,

VIdo A Aucilo 01.1 Ample
RG15-915c 01.I. Arnpls. SwItchrs

OPAMP LABS INC (213) 934-3566-
titWo 1033 N Sycamore Ay LOS ANGELES CA, 90038

http://www.opamplabs.com

PTL TEST EQUIPMENT, INC.
Save 30% - 70% on quality

reconditioned test equipment.
Tektronix - Hewlett Packard - Videotek, etc.

Video - RF - Microwave - Fiberoptics
Phone (561) 747-3647 Fax (561) 575-4635

BUY- SELL - LEASE - TRADE

Services

the

FANTOZZI
company, inc

Ground Facilities
Earth Stations
Towers
Civil Works
Testing/Inspections
Tall Towers

Engineers/Constructors

THE 5D VIRTUAL TELEPORT
Serving USA and Canada

Digital and analog video, data

C Band Transponders
available on GE1

Occasional Space
24hr booking

Worldwide Service
Call 1-800-565-1471

Program Playout and Uplink Facility
located in Ottawa, ON, CAN.

Uplink installed at your location, remote
controlled and monitored from ours

KU Band Transportable
Hire/Lease/Sell

Engineering and Technical Services

Call: Grahame Fournier
1-800-267-1221 x152

email: gfournier@5d.com

Broadcast

iEERING

Structural Studies
StatiWDynamic Analyses
Failure Analyses
Risk Assessments
Location/Height Verification
Surveying/GIS

Design/Build

PROVIDING TURNKEY ENGINEERING AND CONSTRUCTION
SERVICES TO THE COMMUNICATIONS INDUSTRY

93 Devine Street San Jose CA 95110
(408)297-2700 FAX:(408)297 2766

Circle (203) on Free Info Card

Training-Betacam
Learn 'Factory' theory plus field tips
& shortcut methods; lots of hands on.
Your location or ours!

ENTEL Corp.(916) 939-4005
El Dorado Hills CFAX 939-4114

Place your
business on
top of the
world with

32,000+
worldwide
circulation!

Advertise in
Broadcast

Engineering!

Maximize your company's exposure
in the marketplace by taking

advantage of reprints.

Call for a quote:
Phone: 913-967-7212  Fax: 913-967-1900

Services

Now Available!
Four CamEra

Production SystEm
Complete &self-contained in castered shock -mount
rack cases. Ready -to -go with four Sony DXC-D3OL

digital cameras & Triax CCU, Canon lensing, GVG

& Sony switchers, full monitoring, test and inter-
com systems, Sigma router, Leitch & Nova DA &
Coders with Sony Betacam record/playback and
Panasonic SVHS record/playback!

Call for Complete Details!
Complete System Available

for Rental & Purchase
Daily  Weekly  Long -Term

7V4BLUEWATER
VISUAL
SERVICESn 800.344.6575

www.bluEwatErvisual.com

ay. I Leonard
Studio & Production Center

Orlando, Florida
'State of the Art in Quality and Service'

Fully Equipped 9000 Sq Ft Sound Stage

Chapman Cranes, Dollies & Pedestals

Remote Camera S stems & More!

50' X 60' X 26' Hard Cyc

Ask for a video on our facility!

Toll Free: (888) 33 STAGE
www.chapman-leonard.com

Diversity Miniature
0 C 0

- miEng, Remote Camera to
Eng Van for Live Hits

o.Full Motion Colour
Video/Audio

r.Video Signal Processing

1.470 Lines @ 45+ db

>>> Miller Wireless
3212 NW Ave. Suite C, Box 221
Bellingham, WA 98225 USA
teal: (360) 715.3328 fax: (360) 715.1239
e mail: milwi re @te I evaccom

PROMOTE YOUR SERVICES
and increase business

for as low as $134" per insertion.

Call 800-896-9939
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Classifieds Help Wanted

71117111M
Leading post -production company with facilities worldwide is seeking telecine/video sys-
tems engineer with a minimum 5 years digital experience.

We offer top compensation, generous benefits and excellent advancement opportunities.
Fax confidential resume to Human Resources at 213-465-6172.

CWIM. ENGINEERS
THE WORLD '5 NEWS LEADER

Turner Broadcasting System has career op-
portunities for experienced television en-
gineers. These career positions demand
an extensive background in equipment
maintenance, digital video and audio, and
knowledge of computer systems and net-
works. Please mail or fax your resume
and cover letter to:

Jim Brown
Assistant Vice President
of Engineering Services

Turner Broadcasting System, Inc.
One CNN Center  P.O. Box 105366

Atlanta, GA 30348-5366

Phone: 404-827-1638 IFax: 404-827-1835

Tx[ SPORT. NOW PitTINOM

TBS is an equal opportunity employer.

ENGINEER/PROJECT MANAGER Experience
in repair, maintenance, integration/installation
of broadcast equipment for teleproduction,
presentation and sound systems. We're lo-
cated in Phoenix and have career opportuni-
ties plus a generous compensation package.
Benefits and 401(K). Please fax resume and
salary history to M. Tenen at 602-274-7446.
EOE. Drug test required.

REMOTE MAINTENANCE ENGINEER South-
east Remote Production Company is seeking a
Maintenance Engineer to be part of our Engi-
neering team on large production trucks. Quali-
fications: 5 years analog and digital solid state
electronic experience, 1 year location experi-
ence, and display client skills. This position
requires extensive travel, overtime and holi-
days. EEO M/F Send resume: F&F Produc-
tions, Attention: Bill McKechney, 9675 4th
Street N., St. Petersburg, FL 33702 or Fax: 813/
577-5011.

C -SPAN, CABLE SATELLITE PUBLIC AFFAIRS
NETWORK, is seeking an Engineer to operate,
install, repair and maintain a broad range of
television origination and transmission equip-
ment with minimal supervision. Assures high -
quality transmissions when stationed both in -
plant and at remotes. Drives, operates and
sets -up uplink truck. Bachelor's degree, tech-
nical degree or equivalent with three years
related work experience required. Demon-
strated knowledge of installation, operation,
maintenance and repair of a majority of televi-
sion origination and transmission equipment
with a broad knowledge of signal flow and
routing. Ability to organize and troubleshoot
in novel situations. Send resume and salary
requirements to: C-SPAN/BE, Human Re-
sources, 400 N. Capitol Street, NW, Suite 650,
Washington, DC 20001. EOE

SALES PROFESSIONAL

N
Dielectric unicationsra -
marlufactur of briladcagancl

deh ration equip/11qt, has an-\ im
and

toofor aril% ..

-oriented, Sales ProfessionalSalrisis--
Is knew positida4hat reports directly to the

Dielealle<Winues to experience
growth we prepare for U'rvvotds-neetsit
to digital vision. We are looking for a
highly-motivat idual who has the ability to
grow with our business.

You will be responsible for working directly
with customers to create technical sales
performing project managementtidulesmg3rstl
projects; and running proposal and pattern
software. this position requires a BSEE; 2+ years'
sales experience; and strong analytical skills,
technical capability, and computer skills (MS Office).
Previous experience in a broadcast -related field
helpful. Some travel required.

Dielectric offers an excellent wage
and benefits package which Includes
medical, dental, 401(k), pension, education,
vacations, holidays and more.

Please mall, fax or e -mall a
resume to Human Resources, Dielectric
Communications, Tower Hill Road,
Raymond, ME 04071. Fax: (207) 655-4989.
E -Mail: petetlitch@dielectric.com

You may also visit our web site at
www.dielectric.com Dielectric Is a unit of
General Signal and an EOE/M/F/D/V employer.

DIELECTRIC

MAINTENANCE TECHNICIAN WHAS 11 is
looking for a maintenance technician with 3-5
years of broadcasting experience to support
news department. Main responsibility includes
repairing and troubleshooting video tape re-
corders. Emphasis is in ENG maintenance and
with SNG equipment. Component -level repair
of recorders and cameras. Ability to maintain
Betacam and SX formats necessary. Degree in
technical field or equivalent experience re-
quired. Send cover letter and resume to:
Cynthia Vaughan, Human Resources Director,
Human Resources #805, WHAS 11, 520 West
Chestnut Street, Louisville, KY 40202. EOE

TRANSMITTER ENGINEER WSBT is looking
for an engineer to oversee the operation and
maintenance of our AM/FM/TV transmitter site.
Ideal candidate will have minimum of five years
experience on AM Directional, FM and UHF TV
transmitters. Competitive pay and benefits!
Send resume and cover letter to Human Re-
sources, WSBT Inc., 300 W. Jefferson Blvd.,
South Bend, IN 46601. EOE

TURNER ENTERTAINMENT NETWORKS

t; I \ I.

TumerProduch on Engineering is looking for tal-
ented production engineers with the ability to mix
in a dynamic operational environment. Our chal-
lenges range the gamut from editing, live studio,
audio, and graphics, to virtual studio production
and computer generated video using SGI. Expe-
rience in these related fields, and a television
maintenance background is required. If you're
interested in the engineering jobs of tomorrow,
today, we're searching for you.

Turner Production
1050 Techwoocl Drive NW  Atlanta, GA 30318

(404) 885-0802  (404) 885-4060 FAX
Attn: Kevin Shorter

kevin.shorter@tumer.com

TEN is an Equal Opportunity Employer

WE PLACE TV ENGINEERS,
GENERAL AND SALES MANAGERS

KEYSTONE INT'L., INC.
16 Laflin Road, Suite 900
Pittston, PA 18640, USA

Phone (717) 655-7143
Resume/Fax (717) 654-5765 1/98

STAFF ENGINEER Creative Post & Transfer,
Charlotte, NC, a subsidiary of ESPN, has an
immediate opening for a Staff Engineer. Candi-
date should have at least 5 years of experience
as an engineer, EIC or maintenance technician
at a post production facility or television broad-
cast facility. Satellite RF downlink/uplink back-
ground a plus Facility will move to a new
Digital Broadcast Television facility in Orlando,
FL November 1999, candidate must be willing
to relocate. Send resume to David Whaley at
Creative Post &Transfer, 377 Carowinds Blvd.,
Suite 10'l, Fort Mill, SC 29715, or FAX resume to:
(803) 547-6981.

MAINTENANCE ENGINEER Requirements are
a minimum of 2 -years' experience in compo-
nent -level repair of ENG and studio cameras,
video recorders (BETA, Hi -8, 3/4), routing and
production switchers, etc. The ability to work
across departmental lines is a must and you
must be able to work all shifts. Transmitter
and/or SBE ceri ification preferred. Fax resume:
Ann Moss, Station Manager, RNN-TV, (914) 339-
0115. E-mail: amoss@rnntv.com. Mail: 721
Broadway, Kingston, NY 12401. No calls please.
EOE.

KMIZ-TV AND FOX 11 are expanding again! We
have an immediate opening for a Full-time trans-
mitter/studio maintenance engineer. Experi-
ence in UHF/VHF transmitters, microwave
equipment and computer/LAN system required.
Join our team. Send resume to: Personnel Man-
ager, KMIZ TV. 501 Business Loop 70 East, Co-
lumbia, MO 65201. Equal Opportunity Em-
ployer. Benedek Broadcasting Corp.

TRIBUNE BROADCASTING in Houston is look-
ing for a Maintenance Engineer to be respon-
sible for the maintenance of studio equipment.
Must be able to repair BETA VTR's to the
component level. Will work on construction of
new digital TV systems. Computer skills and
software knowledge required. Microwave, or
ENG experience a plus. Should have technical
education or SBE certification. NO PHONE
CALLS.EOE. Please send your resume to: KHTV,
Attn: Personnel, PO Box 630129, Houston, TX
77263-0129
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KOMO (ABC 4) TELEVISION is currently ac-
cepting resumes for the position of Broadcast
Maintenance Technician. Must have a mini-
mum of 5 years experience. Skills required are
broadcast systems troubleshooting and re-
pair of studio A&V equipment, digital equip-
ment, computer systems, ENG equipment, A&V
recording equipment. FCC General Class Li-
cense or SBE Certification desirable. Please
send resume to KOMO TV, Human Resources
Department, 100 4th Avenue North, Seattle,
WA 98109. EOE

IMMAD+ECVS, (www.immad.com / www.ecvs.
com) one of the North America's largest com-
bined system integration companies, is seek-
ing both Senior and Mid -level Television Sys-
tem Engineers for our new Boonton, NJ facility.
Our growing public company is currently de-
signing and building DTV solutions for the
broadcast community and have positions open
for the right candidates. The Senior Engineer-
ing candidate should have the following: a
E.E., and/or P.E.; a strong background in Tele-
vision engineering; departmental management
experience; financial management skills at the
project level; computer literate and a working
knowledge of Office97/AutoCAD. The Mid -level
Engineering candidate should have the follow-
ing: a good background in television engineer-
ing; extensive knowledge of AutoCAD; and com-
puter networking and management skills. An
EE or PE would be a plus. Please send all info
to Rich Bisignano, at rbisign@immad.com.

ENGINEERING MAINTENANCE PERSONNEL
VTE is looking for experienced television re-
mote engineers. If you are interested in work-
ing in the field of mobile television and pos-
sess at least 2 years broadcast experience in
field repair and have at least an E.E.T. degree,
please fax your resume to VTE at 1-310-784-
0833. Attention Personnel Manager. Or send
your resume to the following address: VTE
Personnel Manager, 2522 West 237th St., Tor-
rance, CA 90505.

CHIEF ENGINEER KIRK -TV needs a chief
engineer with an in-depth knowledge of digital
video and audio technology as we begin our
conversion to ATV, as well as complete under-
standing of broadcast and microwave RF tech-
nology. Candidates should have experience in
TV broadcast engineering management includ-
ing studio and transmitter facility maintenance,
capital project planning and implementation,
production and on -air operations, scheduling
of technical personnel, preparation of operat-
ing budgets, knowledge of all building systems
and compliance with all government and in-
dustry regulations and standards. We want a
team player who has a proven ability to work
well with employees and fellow department
heads. Degree in a technically -related field or
equivalent experience required. Send resume
and cover letter (no calls/faxes) to: Henry
Florsheim, President and General Manager,
KTRK-TV, 3310 Bissonnet, Houston, TX 77005.
Equal Opportunity Employer M/F/D/V

WJHL IS SEEKING A MAINTENANCE ENGI-
NEER to perform maintenance on television
broadcast equipment, computer and telephone
systems. Must be proficient in troubleshooting
techniques to repair to the component level.
Knowledge of satellite and microwave systems
essential. Applicant must be skilled in com-
puter operations using Microsoft applications.
SBE certification or General Class License is
strongly desired. A minimum 5 years TV broad-
cast maintenance experience required. Send
Resume to: Chief Engineer, WJHL Newschannel
11, 338 E. Main Street, Johnson City, TN 37601.
Pre -employment drug testing required. EOE

MAINTENANCE ENGINEER For component
level troubleshooting and repair of all broad-
cast and industrial video recorders; special
emphasis on Beta SP; D-2 experience a plus.
Some field work required. Must be motivated,
self-starter for this excellent opportunity in
Southern California. Resume to Classified Ad
Coordinator, Broadcast Engineer, Dept. 790,
9800 Metcalf, Overland Park, KS 66212.

C++ SOFTWARE PROGRAMMER/DESIGNER
C++ PROGRAMMER Located on the scenic
Oregon Coast, CBSI is the world's leading pro-
vider of business software for radio broad-
casters. Our competitive compensation and
benefits package includes a 401 (k) match and
profit sharing. These individuals will be in-
strumental in developing new applications as
part of a proactive, motivated software devel-
opment team. Both positions require strong
VC++, MFC, GUI, Win32 and Object Oriented
methodology expertise. Project coordination
and requirement analysis experience ex-
tremely desirable for senior position. Hands-
on vertical market software experience and
database skills a plus. Send resume to Custom
Business Systems, Inc., P.O. Box 67, Reedsport,
OR 97467. Attn: HR Manager or e-mail
HR@cbsi.org or fax 541-271-1401.

TV CHIEF ENGINEER KOED-TV, Tulsa, is seek-
ing a hands on chief engineer with a strong
transmitter background along with studio
maintenance experience to be responsible for
the transmitter maintenance and supervision
of 2 Maintenance Engineers. Need supervi-
sory and organizational skills. 3 years RF
broadcast experience required. Great oppor-
tunity for someone in an Assistant Chief Engi-
neer position. Send resume and salary history
to Personnel, Oklahoma Educational Author-
ity, P.O. Box 14190, Oklahoma City, OK 73113.
AA/EEO

MAINTENANCE ENGINEER If you're versed in
NTSC & PAL, understand 601 Digital, speak in
GHz, can change an upper drum, and trouble
shoot to component level, we'd like to talk to
you. Immediate opening. SBE Certification
preferred. Send resume, compensation re-
quirements, and professional references to:
Human Resources, Eyemark Video Services,
310 Parkway View Drive, Pittsburgh, PA 15205.
(EEOC) Satellite/Syndication/International dis-
tribution.

CHIEF DESIGN ENGINEER for small company.
5 to 10 years experience in video equipment
design and manufacturing. Boulder, Colorado
location. Experience in both analog and digi-
tal television required. Needs to be capable of
new product design from concept to produc-
tion. Salary is commensurate with experience.
Fax or Email (NO CALLS) resume to Larry
Devereux at 303-440-8878, larryvac@vac-
brick.com.

E.I.C. (ENGINEER IN CHARGE) TV REMOTE
TRUCK/ENGINEER OPERATOR WXXI Roch-
ester, New York. Supervise and coordinate all
technical aspects of remote operations includ-
ing camera and audio placement and set-up.
Requires Associates degree or equivalent ex-
perience; minimum five years in remote pro-
duction with thorough knowledge of produc-
tion techniques. Maintenance engineering
background a plus; valid driver's license and
good driving record, CDL Class A Tractor
Trailer Driver's License desirable; excellent
communications skills and high energy level,
ability to work unusual hours and at various
locations; ability to work on ladders and other
forms of production rigging. Send resume and
cover letter to WXXI Human Resources Dept.,
PO Box 21, Rochester, New York 14601. WXXI
is an Equal Opportunity Employer.

BROADCAST ENGINEER THE BOX Worldwide,
Inc. seeks an experienced, reliable, self -moti-
vated Broadcast Engineer to assist with man-
agement of nationwide LPTV Network. Practi-
cal knowledge of TV transmission systems and
project management a must. Maintenance ex-
perience with ITS, Acrodyne and EMCEE solid
state/tube transmitters a definite plus. Exten-
sive travel required. We offer a competitive
salary and comprehensive benefits package.
Employment contingent upon the successful
completion of a drug test and background check.
For consideration, submit your resume with
salary history/requirements to: THE BOX (EOE),
Attn: Broadcast Operations, 1221 Collins Av-
enue, Miami Beach, FL 33139. Fax: 305-535-
8520. e-mail: jesse@thebox.com. No phone
calls please.

SR. SOFTWARE ENGINEER -BSEE/CE/CS with
5+ years experience in software design. Re-
sponsible for implementation, integration, and
system testing. Strong background in formal
design using C/C++. Experience required in
embedded systems development and real time
operating system. Knowledge of video broad-
cast markets or switching applications is de-
sired. Competitive compensation and benefits
package. Send resume to: PESA Switching Sys-
tems, Inc., 330-A Wynn Dr., Huntsville, AL 35805
or Fax: (205) 726-9271. EOE.

TV BROADCAST OPERATIONS SUPERVISOR
Rochester, New York. Supervise, coordinate,
and assign operating personnel for air, audio,
videotape editing, remotes and production. Suc-
cessful applicant will exhibit strong leadership
skills, minimum five years television broadcast
engineering experience, direct supervisory ex-
perience, working knowledge of broadcast rules
& regulations, degree preferred. Cover letter
and resume to: WXXI, Human Resources Dept.,
PO Box 21, Rochester, New York 14601. WXXI
is an Equal Opportunity Employer.

Viacom O&O in sunny South Florida seeks a
MAINTENANCE ENGINEER who would like the
opportunity to work with the latest technology
including tapeless Master Controls operating
multiple TV stations. Qualified candidates must
have experience repairing and maintaining a
TV broadcast/production facility and can
trouble -shoot to component level. Facility in-
cludes Harris transmitter, Avid Media Compos-
ers, Chyron Max, BTS switchers, Phillips media
pool, and Sony 1' and BetaCam formats. Expe-
rience with UHF transmitters, computer net-
working, and SBE certification preferred. Send
resume and cover letter to: Department ME 211
- UPN 33, 16550 NW 52nd Ave., Miami, FL 33014
EEO

TV ENGINEER OPERATOR II, WXXI ROCHES-
TER, NEW YORK Responsible for maintaining
the high quality of WXXI-TV on -air signal. Work
master control, audio, video or videotape for
productions. Minimum five years television
broadcast engineering experience. Complete
mastery and dexterity of operation of master
control, videotape, audio production board,
video switchers, auto cart machines. SBE Broad-
cast Technologist Certification or previous FCC
General Class. Cover letter and resume to:
WXXI Human Resources Dept., P.O. Box 21,
Rochester, New York 14601. WXXI is an Equal
Opportunity Employer.

TECHNICIAN MAINTENANCE 2 yrs. exp. in
T.V. Must be familiar with 1/2 in. broadcast video
tape machs. Knowledge of microwave & satel-
lite oper's. Will op. satellite news truck, know
small cameras (CDD & tube types) should have
or qual. for state driver's license. To apply,
please send resume to: KOB-TV, Job #06-98, 4
Broadcast Plaza, SW, Albuquerque, NM 87104.
NO PHONE CALLS PLEASE! EOE/M-F.
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GLOBECAST NORTH AMERICA, a France
Telecom Company, and a major provider of
transmission services for television and radio
broadcasts, seeks self -motivated individuals
with minimum 3 years experience for the fol-
lowing positions: RF Staff Engineer: Key re-
sponsibilities include maintenance to a compo-
nent level, installation, calibration and opera-
tion of all RF equipment including satellite and
microwave transmitters and receivers, satel-
lite and microwave antenna systems, local and
remote control systems and audio and data
subcarrier systems. This position works regu-
lar and additional shifts as required; and must
be available on 24 hour emergency basis. Lift-
ing required. A/V Staff Engineer: Responsible
for troubleshooting systems and the mainte-
nance, installation and support of all broadcast
equipment. Strong knowledge of television
equipment and facilities construction. SBE
Broadcast Engineer Certification. Strong com-
puter skills required. We offer competitive
salaries and an excellent benefits package. Mail
or fax resume to T. Bruce at 3872 Keystone Ave.
South, Culver City, CA 90232. Fax: (310) 845-
3905.

STEP UP TO A BIGGER MARKET... KSMO in
Kansas City is looking for an Assistant Chief
Engineer. Requires experience in broadcasting
maintenance, including systems troubleshoot-
ing, repair of studio video and audio equip-
ment, computer maintenance and LAN/WAN
operations. UHF transmitter experience pre-
ferred. SBE certification and FCC license a plus.
Excellent salary and benefits package. Send
resume and cover letter to Bob Hardie, CE,
KSMO 62, 10 E. Cambridge Cir. Dr., Ste. 300,
KCKS 66103 or fax (913) 621-4703. Drug Free
Work Environment. EEO M/F

Broadcast

Classifieds Help Wanted

Market a breakthrough in
video management

technology.
With your passion for technology and your enthu-
siasm for breakthrough technology, you'll like be-
coming an expert on the greatest video manage-
ment system around: the Video Commander°. It's
made by IRIS Technologies, an industrytrailbiazer.

Your polished communication skills, technical
knowledge of !multimedia equipment, and strong
grasp of the business and production sides of
video, broadcast and cable TV will enable you to
quickly and confidently answer incisive questions

posed by busy executives and technology managers-leaders at cable/
broadcast -TV companies, production studios, universities, hospitals and other

organizations where Video Commander° will provide a unique answer for man-
aging the proliferation of video resources. Working out of your home, you'll
phone key prospects, make in -person presentations and, most of all, make sales.
A proven track record of selling, including inside sales, is a must. A BS in a
technical field and 3+ years of high -end sales experience are required.

Join a company that's truly an innovator and industry leader. We offer attractive
earnings and excellent benefits. For confidential attention, mail/fax/e-mail re-
sume to: IRIS Technologies, Inc., Attn: Jerry Salandro, Cherrington Cor-
porate Center, 300 Corporate Center Dr., Ste. 100, Coraopolis, PA 15108;
fax: (412) 893-1111; e-mail: jsallandro@iristech.com Equal Opportunity
Employer.

IRIS TECHNOLOGIES, INC.

There's always something new...
Imagine masterminding live event coverage that lets editors playout
sequences with dissolves between scenes, or provide sophisticated
timeline -based drag -and -drop package editing. Wonders like these
never cease at Tektronix. Our LVS Event Management System is
the fastest digital disk recorder -based multi -channel, live production
system available. It recently revolutionized sports coverage at the
1998 Winter Games in Nagano, Japan. Make your career the main
event at Tektronix.

Grass Valley, CA Opportunities
 Software Design Engineers (Multiple positions)

Develop software for video content production products, including
routers, switchers, master control, digital video effects and
modular. Requires a BSCS/CE and 4+ years' software design
experience with strong C/C++, VxWorks, VRTX, 3-D graphics,
Windows 95/NT and real-time embedded design skills.

 Hardware Design Engineers (Multiple positions)
Design video content production products, including routers,
switchers, master control, digital video effects and modular.
Requires a BSEE and 4+ years' experience with EPLD, FPGA and
DSP design with video systems.

 Product Marketing Managers (Multiple positions)
Develop marketing requirements for specific products/product
lines, including HDTV, digital and next -generation routing and
production switchers. Develop product concepts, proposals and
product positioning recommendations, including pricing strategies.
Requires a BS degree and 5+ years' related technical marketing
experience, preferably with video content production equipment.

To be considered for Grass Valley openings, mail your resume to:
Tektronix, Inc., P.O. Box 1114, Dept. BE/0398/KF, MS N4 -2H, Grass
Valley, CA 95945, Attn: Ron Marenco; Fax to (530) 478-3808; or
e-mail to internet address: ron.marenco@tek.com

ww.iristech.com

Portland, OR Opportunities
 Hardware Design Engineering Manager
 Hardware Engineer - Storage Engineering
 Sr. Software Engineers
 Software Engineers - Profile Software
 Product Development Program Menage,

To be considered for openings in Oregon, mail your resume to:
Tektronix, Inc., Corporate Staffing, Dept. BE/0398/KF, MS 48 -JOB,
P.O. Box 500, Beaverton, OR 97077; fax to: (503) 685-4996; or
e-mail your resume to careers@iek.com

For more information, visit us on the W\ANV at http://www.tek.com
Principals only, please. All employment offers are contingent upon
successful completion of our pre -employment drug test. Tektronix is
an equal opportunity/affirmative action employer. All trademarks are
registered to their respective companies.

See us at the NAB 98

Career Fair
Sunday, April 5th , 12pm-5pm
Las Vegas Convention Center

Tektronix
V Ipwww.tek.comil
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AAVS 95 38 Hewlett Packard Video 259 159 800-452-4844
ACE Video/Microvideo 342 174 212-206-1475 Hitachi Denshi America 133 62 516-921-7200
Acrodyne Communications 191 85 800-523-2596 H.L. Dalis, Inc. 341 171 718-361-1100
ADC Telecommunications 229 111 800-726-4266 Hoodman Corp. 345 200 310-379-6391
Adherent Ltd. 63 26 Horita 340 176 714-489-0240
Advanced Broadcast Systems MAP, 280 133 606-282-7580 Ikegami Electronics Inc 15 5 201-368-9171
Angenieux 129 55 201-812-3858 ITS Corp. 291 139 412-941-1500
Antenna Concepts 252 145 916-621-2015 Inscriber Technology 231 121 519-570-9111
Anton/Bauer 137 64 800-422-3473 Intraplex, Inc. 158 77 508-692-9000
Artel Video Systems MAP 800-453-8782 Itelco S.P.A. 155 76
ASC Audio Video Corporation 157 78 818-843-7004 ITS Integrated Tracking System 282 148 718-217-8678
Audio Precision 17 6 800-231-7350 Jampro Antennas, Inc. 206 103 916-383-1177
Autopatch 225 108 509-235-2636 JVC Professional Products Co. 101 48 800-JVC-5825
Avitech International 343 186 425-836-8970 Kino Flo Inc. 248 141 818-767-6528
Avitel Corporation 32 11 801-977-9553 KTech Telecommunications 343 177 818-361-2248
BAF Communications Corp. 340 182 407-324-8250 Leader Instruments Corp. 283 150, 151 800-645-5104
BAL 280 134 178-266-1501 Leightronix Inc 340 178 517-694-5589
BARCO Comm. Sys. 213 105 Leitch Incorporated 354 3 800-231-9673
BASF /EMTEC 105 50 LEL Computer Systems 287 156 561-347-2242
Beck Associates 345 201 512-388-9777 Lemo USA Inc. 23 17 707-587-8811
Belar Electronics Laboratory 321 162 610-687-5550 Litton Electron Devices 285 155 800-861-1 UHF
Best Power Technology, Inc. 97 39 608-565-7200 Litton Electron Devices 287 157 800-861-1 UHF
Beyer Dynamic Inc. 154 75 516-293-3200 Litton Electron Devices 289 136 800-861-1 UHF
B&H Photo - Video 334-337 169, 170 212-239-7500 LNR Communications Inc 235 123 516-273-7111
Boland Communications 290 137 714-367-9911 Louth Automation 77 29 415-843-3665
Bogen Photo MAP 201-818-9500 Macrovision MAP, 145-146 408-743-8600
Broadcast Microwave Services 230 112 619-560-8601 Magni Systems, Inc. 199 97 503-615-1900
Broadcast Software Solutions 339 173 800-273-4033 Major Technologies Inc 163 69 905-890-6338
The Broadcast Store Inc. 343 190 818-551-5858 Matthey Electronics Ltd. 204 100
The Broadcast Store Inc. 345 202 818-551-5858 Megadrive Systems Inc. 117 59 818-700-7600
Burle Industries 84 36 717-295-6123 Microwave Radio Corp 239 113 978-250-1110
Camplex/Concept W Corp. 253 146 316-342-7743 Miles Consultants 109 41
Canare 236 124 818-365-2446 Miller Fluid Heads 197 89 973-857-8300
Canon USA Broadcast Lens 31 10 201-816-2900 Miranda Technologies Inc. 293 161 514-333-1772
Canon USA Broadcast Lens 246 129 201-816-2900 Modulation Sciences 249 142 800-826-2603
Cartoni USA 222 120 800-845-6619 Mohawk/CDT 159 68 508-537-9961
Castle Transmission 115 52 Multidyne Electronics 342 181 800-4TV-TEST
Central Tower Inc 244 127 812-853-0595 NDS 12-13 16
Chyron Graphics 139 516-845-2000 NEC America, Inc 123 61 214-518-5358
Clear-Com Intercom Systems 111 42 510-527-6666 Nemal Electronics 341 172 305-899-0900
Columbine Systems 141 57 Network Services 226 109
Comark Communications, Inc. 255 130 413-569-5939 Neutrik U.S.A.245 128 732-901-9488
Comm/Scope Inc 26 19 800-982-1708 Newtek Inc. 81 34 800-847-6111
Communications Engineering 299 164 703-550-5800 Nova Systems Inc. 233 122 860-693-0238
Communications Specialties 190 96 516-273-0404 NuComm Inc. 56 24 908-852-3700
Conex Electro Systems 333 168 360-734-4323 NVision Inc. 279 132 916-265-1000
Continental Electronics 214 106 214-381-7161 NVision Inc. 277 131 916-265-1000
CPI 187 94 415-424-4515 NVision Inc. 281 147 916-265-1000
Datatek, Inc 203 99 800-882-9100 NVision Inc. 179 83 916-265-1000
Digital Projection Ltd. 177 71 161-681-6500 NVision Inc. 126-127 54 916-265-1000
Digital Transport Systems 76 28 619-675-1410 Odetics, Inc. MAP, 27 20 800-243-2001
DPS MAP, 221 119 606-371-5533 Ortel Corporation 284 152 818-281-3636
Divi Corn 227 110 408-944-6700 Pacific Computing 340 179 408-427-4280
DNF Industries 341 183 818-252-0198 Pag Ltd. MAP 081-543-3131
Dolby Labs Inc. MAP 415-558-0200 Panasonic Broadcast & Digital 106-107 800-528-8601
Doremi Labs Inc 25 18 213-874-3411 Panasonic Broadcast & Digital 4-5 800-528-8601
Drastic Technologies 284 153 416-255-5636 Parker Vision 59-62 800-532-8034
Duracell USA 51 31 800-548-5489 PC Video Conversion Corp. 242 115 408-779-1280
ECI Telecom Ltd. 134-135 63 Pesa Switching Systems 175 70 800-328-1008
EEV, Inc. 183 93 914-592-6050 Philips Broadcast Television 28-29 21 800-962-4287
EEV, Inc 93 37 914-592-6050 Pinnacle Systems Inc. 131 56 415-526-1600
Electronic Associates 341 184 915-595-3103 Pipo Communications 341 187 530-644-5444
Elettronica 75 27 PiRod, Inc. 181 84 219-936-4221
Energex Systems Corp 290 138 914-347-5776 Play, Inc. 11 916-631-1865
ESE 250 143 310-322-2136 Pluto Technologies Int Inc 169 80 303-402-9000
Euphonix 125 53 650-855-0400 Prime Image Inc. 185 101 408-867-6519
Evertz Microsystems Ltd. 215 116 416-335-3700 Prof. Comm. Systems, Inc. 297 163 813-888-5353
Extron Electronics 193 86 714-491-1500 Professional Audio Supply 317 165 903-737-8478
Fantozzi Company, Inc 246 203 408-297-2700 PSP Digital Ltd 73 33
Fast Forward Video 210 92 800 -755 -TIME PTV 207 90 201-529-2188
Florical Systems Inc. 189 95 352-372-8326 Quantel Inc. 9 15 203-656-3100
Frezzolini Electronics Inc. 112 43 201-427-1160 Reeves NV Systems, Inc 247 140 212-573-8652
Fujinon, Inc. 52-53 32 973-633-5600 RGB Spectrum 238 126 510-814-7000
Gentner Communications 195 88 800-945-7730 Richardson Electronics Ltd. 251 144 630-208-2434
Gepco 285 154 312-733-9555 Ross Video Ltd. 167 79 613-652-4886
Global Microwave Systems 194 87 760-631-8021 Sachtler 45 22 893-215-8200
James Grunder & Associates Inc. 147 66 913-492-4666 Scitex Digital Video, Inc. 172-173 82 650-599-3081
Harris Corp./Broadcast Division 3 4 606-282-4800 Sea Change 55 23 508-897-0100
Harrison MAP, 209 91 615-370-9001 Sencore 113 51 800-SENCORE
Henry Engineering 339 175 818-355-3656 Shively Labs 343 180 207-647-3327
Herman Electronics 341 185 305-477-0063 Shure Brothers Inc. 205 102 800-25-SHURE
Hewlett-Packard (Canada) Ltd.260 160 403-439-4866 Sigma Electronics Inc. 34 13 717-569-2681
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Silicon Graphics Studio 98-99 40 800-636-8184

Snel & Wilcox Ltd. 90-91 47 408-260-1000
Snel & Wilcox Ltd. 88-89 46 408-260-1000

Snel & Wilcox Ltd. 86-87 45 408-260-1000
Snel & Wilcox Ltd. 22 9 408-260-1000

Snel & Wilcox Ltd. 20-21 8 408-260-1000

Snel & Wilcox Ltd. 19 7 408-260-1000

Snel & Wilcox Ltd. 47-49 30 408-260-1000
Solid State Logic Ltd. 143 58 800-34300101

Sony Electronics Inc 72 408-955-5493
Sony Electronics Inc 70-71 408-955-5493
Sony Electronics Inc 68-69 408-955-5493
Sony Electronics Inc 67 408-955-5493
Sony Electronics Inc 164-165 408-955-5493
Sony Electronics Inc 243 408-955-5493
Sony Electronics Inc 118-119 408-955-5493

Specialized Products 315 192 817-329-6647
Spencer Technologies Inc 329 167 818-840-0907

Standard Communications 211 104 310-532-5300
Sterling Technology Inc. 342 189 978-422-9711

Sterling Technology Inc. 340 188 978-422-9711

TC Electronic 103 49

Tekniche 151 73 201-784-2288

Tektronix Inc. 35-42 800-998-3588
Telect Inc 85 44 509-926-6000

Telemetrics, Inc. 57 25 201-848-9818
Telex Communications, Inc 241 114 800-392-3497

Thomson Broadcast 121 60.. 800-882-1824

Thomson Tubes Electroniques 148-149 67 201-812-9000

Tiernan Communications MAP, 219 118 619-587-0252

Tiernan Communications 83 35 619-587-0252

VDO Ltd. 317 166
Vega Wireless 217 117

Vela Research Inc. 153 74 813-572-1230
Video Accessory Corporation 288 158 800-821-0426

Video Gainesville 237 125 352-372-0270

Video Media Inc 223 107 408-227-9977

Videotek, Inc. 353 2 800-800-5719

Vinten 33 12 888-448-6836
Ward -Beck Systems Ltd 198 98 416-438-6550
Wegener Communications 171 81 700-623-0096

Wheatstone Corporation 2 1 919-638-7000
William E Craig & Assoc 342 191 954-437-2397

Winsted Corporation 178 72 800-559-6691

Zero Stantron 289 135 800-821-0019

360 Systems 7 14 818-991-0360

Sales Offices
WEST
Duane Hefner
5236 Colodny Ave., Suite 108
Agoura Hills, CA 91301
(818) 707-6476
Fax: (818) 707-2313
E -Mail address:
dnhefner@worldnet.att.net

Susan Simon
3046-3 Lakemont Drive
San Ramon, CA 94583
(510) 735-7616
Fax: (510) 735-7626
E -Mail address:
ssimon@pacbell.net

Sue Horwitz
809 South Orange Drive
Los Angeles, CA 90036
(213) 933-9485
FAx: (213) 965-1059
E -Mail address:
76345,2624@compuserve.com

EAST
Josh Gordon
210 President Street, Suite #4
Brooklyn, NY 11231
(718) 802-0488
FAx: (718) 522-4751

EAST/MIDWEST
Joanne Melton
1775 Broadway, Suite 730
New York, NY 10019
(212) 641-5270
FAX: (212) 459-0395

INTERNATIONAL
Richard Woolley
Tony Chapman
P.O. Box 250
Banbury, Oxon 0X16 8YJ U.K.
+44 (0) 1295 278407
FAx: +44 (0) 1295 278408

JAPAN
Orient Echo, Inc.
Mashy Yoshikawa
1101 Grand Maison
Shimomiyabi-Cho 2-18
Shinjuku-ku, Tokyo 162, Japan
(3) +81 3235-5961
FAX: (3) +81 3235-5852

CLASSIFIED ADVERTISING
OVERLAND PARK, KS
Jeff Utter
P.O. Box 12901
Overland Park, KS 66282
(800) 896-9939 (913) 967-1732
Fax: (913) 967-1735

LIST RENTAL SERVICES
Lori Christie
9800 Metcalf
Overland Park, KS 66212-2215
(913) 967-1875
Fax: (913) 967-1897

BROADCAST ENGINEERING (ISSN 0007-1994) is published monthly (except semi-monthly in May and Decem-
ber) and mailed free to qualified persons by Intertec Publishing, 9800 Metcalf, Overland Park, KS 66212-2215.
Periodicals postage paid at Shawnee Mission, KS, and additional mailing offices. Canada Post International
Publications Mail (Canadian Distribution) Sales Agreement No. 0956295. POSTMASTER: Send address changes
to Broadcast Engineering, P.O. Box 12902, Overland Park, KS 66282-2902. CORRESPONDENCE: Editorial and
Advertising: 9800 Metcalf, Overland Park, KS 66212-2215. Phone: 913-341-1300; Edit. fax: 913-967-1905.
Advert. fax: 913-967-1904. (K) 1998 by Intertec Publishing. All rights reserved.
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Getting into business
BY PAUL MCGOLDRICK

The scene: The main exhibit hall of
the Dallas Convention Center. The

time: Two days after one of the last
NAB conventions held there closed.
The view: A panorama of a nearly
empty convention floor. A few blan-
ket -wrapped booths are waiting for
their forklift ride to their homebound
trucks, and a couple of stacks of equip-
ment boxes - rental equipment may-
be - are awaiting their fate, and one
20x20 booth remains with everything
still in place.

A small transmitter manufacturer de-
cided the show had not done anything
to help its already perilous position
and just walked away from the whole
thing, abandoning the booth and all
the equipment in it. I often wondered
where that equipment went and who
invoiced whom for what to clear it
away. Certainly, if I wanted to be back
in the equipment -making business to-
day, it would be putting out state-of-
the-art UHF transmitters; I understand
there is a market for a few of them in
the next few years!

But what of the rest of the broadcast
industry? Is this a good time to take
your design talents and turn them into
an entrepreneurial success? Fortunate-
ly, I was never a good design engineer
(I was a great systems engineer) and
was never tempted by such a career
path. But, I have watched really talent-
ed people move into their own busi-
nesses and have been struck by their
failures and successes. Being nosy I
have, of course, tried to analyze what
they have done.

There seem to be three different types
of startups today in our industry. There
is the senior guy who finds himself out
of work because the company has been
acquired, merged or squashed. He
doesn't want to work for someone else
again, so he'll do it himself - I'll call
him Mr. Rebound. Then there is the

guy who gets frustrated because his
bosses just don't want to listen to him
about a direction he wants to take and
he's going to do it anyway - that's Mr.
Frustrated. This last example seems to
be the person who is already out on his
own and thinks that making some-
thing is the shortcut to fortune - I'll
call him Mr. DoBetter.

Everybody knows these guys, but
basically for some reason, and maybe
it's the lesson of the bigger company
misinterpreted, I have found that Mr.
Rebound chooses strange partners.
He's usually a really nice guy and
most of the time the company fails.
Mr. Frustrated often has problems
that just don't seem to be left behind
and most of the time that company
fails. Mr. DoBetter, as an existing bot-
tom feeder, often does quite well, but
rarely produces a star operation.
However, some companies in each
group do survive and do quite well;
no, they're unlikely to be a future
Sony, but there are niches that compa-
nies like Sony don't want to get into
and there is money in them for some-
one else.

Engineering isn't enough
I believe a major problem is that too

many startups think engineering, fo-
cus on engineering and make engi-
neering edifices. Finding a market niche
should not be a "feeling" and should
not be a process of finding a niche to fit
a technology you want to play with.
The basics of broadcast engineering
are getting simpler. A major advan-
tage of the "D" in DTV is that a lot
more can be done without playing
with the signal directly, and there seem
to be fewer and fewer of us analog
engineers around every year. There is
a second stream happening in the elec-
tronics world; the movement of video
into and out of computers, products

like DVD and the overall interest in
quality pictures. This has created ma-
jor shifts at the analog semiconductor
manufacturers.

Today, for less than $10 you can buy
an encoding IC that is complete with
virtually all of the interfaces. They typ-
ically offer higher quality than most
available OEM products. A 16x16
crosspoint switch can be had for less
than $30. Just design (or purchase) a
power supply, a box to take all the
connectors and you are done. High -
quality, off -the -shelf solutions are avail-
able for serial too: sending it, receiving
it, switching it. The basic, difficult stuff
is already designed for you.

Successful companies are those that

rectly, produce what is needed and
know how to sell it in our strange
industry.

My take is that if you have been
working in the cozy, safe environment
of a large company and are tempted by
today's market, be really careful. If
you have already shown that you can
survive the hours, the work, the frus-
trations, the poverty of such a situa-
tion, today may be the time to move in.
If you have been in sales through hard
times that is good. If you have been in
engineering with no sales experience,
that is bad. My best bet - if I was to
invest in anybody - would be a former
distributor who has personally had his
future at stake by either selling or not
selling; who can manage a small team
of development engineers and who
was an engineer in a former life. Throw
in a supportive, non-destructive fami-
ly and you have a good chance of
making it. Does that sound like some-
one I know? You bet.

Paul McGoldrick is an industry consultant
based on the West Coast.
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Matrix Routers

SDR-6°4E

eve-lace

The entire SDR family of digital and
analog matrix routing switchers was
designed from an operator's point of view.

The power is in the control, and
control is yours to take... by name, by
number, by "From" and "To", by input
and output, and also by salvos. Identify
sources, destinations, and salvos with
alphanumerics that are easily configured
from the front panel, or simply download
the information from a PC.

See us at NAB '98 Booth 10761!

by Videotek.

r
Fa

ks

110l fat

With a
wide range
of sizes,

types, and levels, the compact and
expandable SDR series meets your needs
for today and in the future at a
surprisingly affordable price.

Take control... contact Videotek for
more information on the SDR series and
single bus routing switcher family today.
With Videotek, you control the router...it
doesn't control you.

Premium Quality, Intelligent Design,
Smart Price...That's Videotek.

VIDEOTEK'
A Zero Defects Company

Five Year Warranty
ISO -9001 Certified

243 Shoemaker Road, Pottstown, PA 19464 Toll Free: (800) 800-5719 (610) 327-2292 FAX: (610) 327-9295
Visit us on the Worldwide Web: www.videotek.com

Circle (2) on Free Into Card



Solving the Dr"V Puzzle
. . _.
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As you start to solve the DTV puzzle, you'll
find various manufacturers providing the
equipment you need. But Leitch equipment
comes with competent service people fully
backed by the Leitch engineering staff.

With offices throughout North America, Leitch
is positioned to quickly respond to your most
urgent needs. We're on this continent, where
no oceans separate our service people from
your facility's front door. That's the Leitch
difference.

U.S.A. Customer Service
1-888-8LEITCH (853-4824)

So as you piece together the DTV puzzle,
remember you're buying more than new
HDTV products. You're selecting the founda-
tion of your future facility.

Build that foundation on equipment that comes
with the Leitch service team. We help you
integrate your DTV equipment.

We help you solve
the puzzle.

LEITCH®
www.leitch.com
1-800-231-9673
Circle (3) on Free Info Card
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LEITC

See us at NAB Booth #99411

CANADA Customer Service
1-888-LEITCH6 (534-82461


