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Also Featured:
Commercial
insertion systems

[DH: Monitoring
networked video

Interfacing
digital audio
New camera
technology

SP -8

The Console for Local News

While Wheatstone is best known for its
major market clients, we have tailored this console specifically for the local facility. It has
everything operators need, yet it's straightforward and easy to operate.
The SP -8's fast mix -minus system allows
individual foldbacks to talent, encho-s and technical crew to keep your live programming
moving smoothly. Four auxiliary pre or post
send controls provide even more powerful
foldback options. Its channel group muting feature lets you energize and de- energize banks
of channels with the push of a sirgle button,
so break/live transitions become error free. A
sophisticated internal logic system ias bus assignment dependent monitor mutes to prevent
accidental studio interruption during live seg-

ments. The console has plenty of monitory g
capability and can feed a control room syste ii
as well as multiple studio outputs -perfect for
separate morning and evening setups.
The SP -8 has all the flexibility of its larger
predecessors. You have a selection of mor o
mic/line modules, dual mic modules (for stud o
one and studio two), and stereo input moaules.
You can even get this console with a preselecior
overbridge, to increase its input capacity eigt-tfold. It's available in countertop, throuch
counter, or furniture stand versions to fit ary
architectural theme.
Take advantage of Wheatstone's experience and contact our sales engineers. We'".e
got the knowledge!

AWhootftono Corporation
Performance Drive, Syracuse, NY. 13212 USA
tel 315 -452 -5000 /fax 315 -452 -0160 /E- mail, Wheatsloneaaol.acm
7305
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The race for the
first HDTV transmitter is over!
Harris is first in HDTV
transmission.
While others scramble to develop
ATV /HDTV transmitters, Harris has
already crossed the finish line. And
that's no surprise, considering our
vast experience in every type of
television broadcasting.
From installing the world's first
HDTV antenna, to delivering the
world's first HDTV -specific exciter
and Harris HDTV test signal generator, Harris has led the way for
years. Now, with the
successful demonstration of our high -power
IOT ATV transmitter,
we've proven once
again that Harris is
uniquely positioned
to help you make the
move to HDTV.

Grand Alliance

compatibility.

W th decades of sys-

tems integration experience in UHF,
VHF, satellite and wireless cable technology, Harris understands the importance of compatibility with equipment from other manufacturers.
That's why we've developed our
equipment to meet the anticipated
standards of the Grand Alliance ATV
system.
In fact, since 1989, Harris technology was even used to evaluate every
HDTV system proposed to the
Advanced Television Test Center.

Harris -designed- and -built broadcasting systems operating worldwide, we have the know-how
now
to help make your transition
to HDTV as efficient and profitable
as possible.
If you plan to be competitive in
HDTV tomorrow, why not put the
resources of the proven HDTV
winner to work for you today.
Call Harris to learn how you can
win your race.

-

-

Up and running

with Harris.

As with most leaders
in digital -ready and

full -digital broadcast
systems, Harris
knows that you need
a top -quality signal
delivered with your
bottom line in mind.
With literally thou sands of successful

HARRIS CORPORATION
BROADCAST DIVISION
US and Canada
TEL: +1 217 222 -8200
FAX: +1 217 224 -1439

Elsewhere
TEL: +1 217 222 -8290
FAX: +1 217 224 -2764

M HARRIS

Transmitters: Ultravision'" Solid State UHF - UM Series Depressed Collector Klystron - Sigma' Series IOT UHF -Platinum HT EL and Platinum
Series' Solid State VHF, UHF and HDTV -Ready Antennas Remote Control Systems Digital HDTV /ATV Systems
©1995 Harris Corp.
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The Future of Networking
By Peter A. Dare
Broadcast facilities are changing, and networks are
integral to new facility designs.

46

EDH: Monitoring Networked Video
By Debby Canto
Use of EDH testing techniques is recommended in
serial digital TV installations as an in- service quality check system, and the sky's the limit on its other uses.

64

Commercial -Insertion Systems
By Charlie Goode
After years of dominance by tape -based systems,
commercial- insertion tasks are now being handled
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80

increasingly by disk -based systems.

New Camera Technologies
By Kenneth

Hunold

Innovations abound in the latest generation of cameras.

Interfacing Digital Audio
By Kenneth Hunold
Keeping audio in the digital domain requires some
new understanding.

Performing QC on Digital Audio
By Jeff Noah
Some specialized hardware and techniques have been
developed for monitoring digital audio.

COLUMNS:

DEPARTMENTS:
8 FCC Update: Little- noticed provisions of the Telecom Act
EAS Update: EAS security
12 Transition to Digital: Transporting component digital video
16 Management: Power and influence
18 Production: Production on a shoestring
20 Interactive: Finding manufacturer web pages
24 ATV Update: The Grand Alliance/FCC standard
26 Broadcast 2000: Caught in the web: The who know

4 News

10
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120 New Products
135 Classifieds

139 Advertisers' Index

140

106 Transmission Technology: A UHF

Editorial

118 Industry Briefs

of new media

VHF engineers, part

92

Digital Basics

primer for

1

110 SBE Update: RFR and unattended operations
112 Field Report: BTS Saturn switcher
116 Applied Technology: C -MAC filters

112

ON THE COVER: The new
Philips Diamond 20 production
switcher in use at Realtime
Video. The switcher provides
advanced digital processing.
Photo courtesy of Realtime
Video.
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Introducing

The DSA309
Digital Studio Analyser
DSA309
DIGITAL STUDIO
ANALYSER

ELECTRICAL

DATA

A4/S

COLOR SPACE

Advanced Audio
Visual Systems
Ver-.

ERROR LOG

1.1

C
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O
N
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BUFFER

S
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DSA309
by .Srnrrxe

!

R
A

CONFIG

VIDEO

MAJOR

:

MINOR

Digital Studio Analyser

ON

orri.

ALARM

All Format Digital Video Analyser: Tests
component and composite serial digital video
signals in both 525 line and 625 line formats.

Real Time Measurements: Continuous real
time, on -line measurements of all key parameters
permits live monitoring of:

Extensive Error Logging: Permits system
performance monitoring and documentation by
logging system errors on either the built -in
LCD display, external printer, or on the built -in
3.5" disk drive.

Alarm Interface: Provides immediate notification
when user defined thresholds are exceeded.

-

-

Designing

Serial Jitter
Signal Amplitude
Color Levels
Non -Recommended Value Errors
EDH Errors
Parity Bit Errors
TRS Errors
Bit Activity
Reserved Code Errors

Real Time Color Level Monitoring: Monitors
component digital video in real time for RGB or

Comprehensive Digital Displays: Complemented
by simulated analog waveforms, these displays
help bridge the gap between analog and digital

testing, creating a user friendly interface for both
operations and engineering staff.

Easy To Use: The touch screen interface and
easy to use menu system permits full instrument
utilization while minimizing user reference to
the manual.

NTSC/PAL color space infractions.

A
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For a comprehensive information
packet, call l -800 - 769-AAVS (2287).

Sby Sencore

The Name -o Know In Digital Video Testing
Advanced Audio Visual Systems by Sencore
3200 Sencore Drive, Sioux Falls, SD 57107
Direct (605) 339 -0100

Fax (605) 339 -0317

NEWS

11111

By Dawn Hightower, senior associate

editor

Tornado twists WCOV -TV tower

fed it to a nearby fiber -optic loop. Within 36

WCOV -TV's 800 -foot broadcast tower was
destroyed by a tornado on March 6. Although the tower was destroyed, there were
no deaths or injuries at the station.
The good news was that in less than 12 hours
WCOV was back on the air with the emergency generator for TCI Cable and Prattville
Cable customers. TCI Cable worked all day
and installed a direct link from the studio and

hours, Time -Warner Cable of Wetumpka had
restored WCOV to its 16,000 subscribers.
To further accommodate central Alabama,
WCOV -TV planned to have a temporary
tower constructed and on -line within 10
days to two weeks.
The tower damage was so unusual that
video of the wreckage was carried all day on
CNN and The Weather Channel.

SBE's EAS Primer
The Society of Broadcast Engineers (SBE) EAS
Committee, in cooperation with the Ennes Educational Foundation, is offering the EAS Primer as a
guide to building the emergency alerting system.
The primer will explain the makeup of the
mandated nationaUstate EAS. Additional topics
include: EAS basics, system requirements, operational options and procedures, technical specifications, diagrams, developing a local plan, guide for
SECC chairs, Q &As, summary of the network
chain, Part 11 information and EAS -related releases. To order the EAS Primer, contact the SBE by
phone: (317)253 -1640 or by fax: (317)253 -0418.

Willi Studer passes on
Founder of the former Swiss Studer Revox Group in
Regensdorf- Zurich, Willi Studer, died on March 1.
He was 84 years old.
He started his career in 1948 in Zurich by building
a small electronics equipment factory. For his tape
recorders, he chose the
name REVOX. He also developed a big tape machine,
the STUDER 27, for radio
stations.
In 1960, he started the
cooperation with EMT Wilhelm Franz GmbH, Wettingen/Switzerland to open the
world market for professional Studer products.
In 1978, Studer was awarded an honorary doctorate in Technical Sciences by the Swiss Federal Institute of Technology in Zurich. The gold medal of the
Audio Engineering Society was bestowed on him at
the 1982 AES Convention.
In 1990, Studer sold his company to the Swiss
Motor Columbus Group. Today, the Studer Professional sector is owned by the American audio group
Harman International Industries.

Sony joins Intercast Group
Sony Corporation of America has joined
the Intercast Industry Group (IIG), which
was launched last October to promote a
digital medium called Intercast.
The IIG is comprised of media and cable
companies, software suppliers and communications equipment suppliers. IIG was
formed to support and promote the Intercast
medium, a new method for delivering Internet content through TV broadcasts into the
home computer market.
4
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ATSC adopts standards for U.S. ATV system infrastructure
The U.S. Advanced Television Systems Committee (ATSC) has formally adopted two
gram Guide for Digital
Television," and "System Information for Digital TeleADVANCED
TELEVISION
vision," as part of the advanced digital TV broad SYSTEMS
casting system being standardized in the United
COMMITTEE
States. These standards supplement standards adopted by the ATSC in 1995 for digital television and for digital audio compression (AC -3).
System Information and Program Guide information are contained in digital messages
accompanying the digital video and audio in the digital TV signal. System Information
defines the transmission parameters digital decoders need to acquire and process digital
and analog transmissions. The System Information database includes frequencies, modulation methods, virtual channel descriptions and other data for the decoder to facilitate
user-friendly navigation among the profusion of digital services that will be offered.
The Program Guide document specifies a program guide database transmission standard for broadcast TV applications. Both documents are available on the ATSC WWW
home page at http: //www.atsc.org.

additional standards, "Pro -

ATSC appointments
Two recent appointments include Robert K. Graves and Mark Richer. Graves is chairman,
succeeding James C. McKinney who retired last December. Since 1991, Graves has been involved
in efforts to establish a U.S. standard for digital broadcast television, representing AT &T and the
HDTV Grand Alliance. He has served on the FCC's Advisory Committee on Advanced Television
since 1992 and on the executive committee of ATSC since 1993.
Richer is executive director. He joins the ATSC after 16 years with PBS where he was vice president
of engineering and computer services. He also served as chairman of the System Subcommittee
Working Party on Test and Evaluation for the FCC Advisory Committee on Advanced TV Service.

SCTE celebrates grand opening of national headquarters
The Society of Cable Telecommunications Engineers (SCTE)
celebrated the grand opening of
its national headquarters building on Feb. 29. The building is
located at 140 Philips Road, Exton, PA 19341 -1318 in the Pickering Creek Industrial Park.
Almost 100 guests had an opportunity to see the facility's onsite cable museum, the conference room, plus the training room with a cafeteria to
accommodate the technical training seminars that will be offered at the headquarters.

UCCE to sponsor digital image course
The University Consortium for Continuing Education (UCCE) is sponsoring a course on
"Digital Image/Video/Audio Coding: Standards & Techniques," which will be held May 2021 in Palo Alto, CA. It will focus on standards related to interactive image /video/audio
communication and storage devices. The fee is $945 and includes a copy of the textbook.
On Aug. 19 -22, the UCCE will sponsor a 4-day course, "Error Correcting Codes with
Application to Digital Storage Systems," in Boulder, CO. The cost is $1,495 and includes a
copy of the textbook. Call Joleen Packman at (818)995 -6335, for more information.

tRc

Dees use one
and now he won't give it back!
:

ée

"Nope. No way. Forget it.
This Instant Replay is mine:'
understand. After all, Instant Replay puts
1,000 of his favorite noises right in front of him
ready for instant playback. No other audio player
Hey, we

-

makes it so easy to be spontaneous and creative. It's
fast, it's easy and it's fun.

Check it out. One Instant Replay can store

up to

16

hours of stereo sound. That's

hours of

sound effects, spots, promos, even entire songs
and you can play any of them back
anything
instantly just by pressing one of 50 Hot -Keys!
There's no need for a computer and no need for
training. It's self-contained and it works right out
just push the buttons and go!
of the box
To prove how
Try Instant Replay Free!
Instant Replay
Call 818- 991 -0360
can make your
station better, you can Test Drive one

-

-

44611141114

16

-

with no obligation! Call us now for free

overnight delivery of your Test Drive
unit. And like Rick Dees, once you get
your hands on Instant Replay you
won't want to give it back either.

Transfer one cut or one
thousand between machines
using the D -NET high -speed
digital audio network.

Print hard copy lists of all
stored cuts so you always
know what's where!

Store up to 16 hours
of CD- quality digital
audio on Instant Replay's
internal hard disk.

_. . . .. `..

PROFESSIONAL DIGITAL AUDIO

5321 Sterling Center Drive

Westlake Village, CA 91361

..6.11

(818) 991 -0360

fax (818) 991 -1360

a call -letter station, you can try Instant Replay for 10 days with no obligation. If you decide to buy Instant Replay, we'll make arrangements
through one of ov authorized dealers Offer good in the continental US only Offer expires July 1, 1996.
'Suggested retal paces: $2995 for 4 hoofs of storage; $3495 for 8 hours of storage and $3995 for 16 fours of storage.
360 Systems Irrstart Replay is a registered trademark of 360 Systems. 01996 360 Systems.
If you're
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EDITORIAL
Plastic poop
The little suckers are everywhere. Evidence of their presence is seen in most offices and even homes.
They're on desks, hidden under books and papers, and even in desk drawers. With their long tails, they
sneak onto your desk, disrupting any organized flow of information. They command a huge amount
of desk space, and people have to refocus their entire work flow around these little devils.
I hate them. With modern technology, I'd think that someone would have found a way to eradicate
these nuisances from the face of the earth. Even though they have short life spans, they continue to
proliferate. They often die after coughing up dust and fuzz, creating hazards for everyone around them.
They look like they would be easy to control, but their simplicity belies a narcotic effect. Once touched,
users can't get rid of them. Options are few, in fact, their demonic presence has infected the entire industry.
I'm, of course, talking about the computer mouse and I hate it!
The guy who thought up the mouse should be strung up by his
thumbs and made to type with his nose! Using a mouse is about as
useful and efficient as trying to swim with a bowling ball tied to
your leg.
Having to use a mouse does nothing but get in the way of
productivity and speed. Don't believe me? I'll take on anyone in just
about any computer task with a keyboard vs. a mouse -driven
program. Give me an ALT +R command for flush right anytime.
How about F12 for delete sentence or Fl for delete word. While
you're still trying to get that screwy little arrow into some icon about
the size of a large period, I'll have already reformatted my page and
moved on to something else. I'll have left you in the (mouse) dust.
Want to move, delete or copy text? I can whack a document into
shreds and put it back together again with my XyWrite program
faster than Zorro can cut a "Z" in your shirt. Try that with your
Word or WordPerfect programs and you'll fail miserably. Why?
Not because the programs themselves are bad, but because they
rely on that damn mouse to do everything. Sure, the mouse can do
everything, maybe even enter the text, but it's so slow and cumbersome that even your grandmother typing with chopsticks clenched
in her dentures would be faster.
Windows programs totally frustrate me when I can't access a feature without having to use the mouse.
What's wrong with using a function key or ALT+ function? If I want to designate F5 to launch Quattro
Pro, why can't I? The interface programmers must think those 12 function keys are simply spares to be
swapped when the other keys wear out. Why don't the arrow keys work either? Spreadsheet programs
seem to be able to use them, why can't Windows? No, you have to use the mouse to get from icon to icon.
Ever use CompuServe WinCIM? The program says you can "custom program your function keys."
Wrong. What it means is that you can program an Alt+ number key. Why can't I program the real
function keys you software dummies? Why do I have to either use an ALT+ number key or push that
plastic cow patty around my desk instead of just hitting F3?
Computers can be made user friendly, but in their zeal to do so much, the interface programmers rely
solely on the mouse. The result is an inefficient, time -consuming, ergonomically inefficient, carpal tunnel inducing and frustrating experience. The other day, my mouse ball was so stuffed with dust bunnies the
cursor wouldn't move, or when it did, it skipped. I got so frustrated that I ripped the mouse right off of
its cord and threw it across the room. That'll teach the little devil to mess with me!
I just don't understand why someone hasn't written an interface that focuses on keyboard control and
eliminates as many required mouse functions as possible. Then, I could stop wasting time shoving this
computer version of plastic poop around on my desk and get some work done.

4&4-`1
Brad Dick, editor
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Internet: be@intertec.COm
CompuServe: 74672,3124
FAXback: 913-967-1905

SYSTEM
INTRODUCING

Audio Precision, the trusted name in audio test&
measurement presents the System Two Dual Domain audi3
analyzer, featuring the world's most complete testing
capability for the AES/EBU digital audio interface.

Audio

;,,(t

P.O Box 2209
Beaverton, OR 97075 -3070
(503) 627 -0832,
800-231 -7350
FAX: 503) 641 -8906
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FCC UPDATE

By Harry C.

Martin and Andrew

S.

Kersting

Little -noticed provisions of the Telecom Act

There are many little- noticed and little discussed provisions in Section 403 of the
1996 Telecommunications Act, which could
have substantial impact on broadcasters
and other FCC licensees. Among them
are the following.

Foreign officers and directors.
Prior to the enactment of the 1996 Telecommunications Act, broadcast and common carrier radio licensees were prohibited from having alien (foreign) officers or
directors, and no more than one fourth of
the directors of parent corporations of
licensees could be aliens. The 1996 Telecommunications Act deleted these provisions. However; limitations on alien ownership of the equity of licensees were not
altered in the legislation.

changes in the facilities of authorized broadcast station. With respect to any other station or class of station, the commission shall
not waive the requirement for a construction permit unless it determines that the
public interest, convenience and necessity
would be served by such a waiver."
While some relaxations with respect to
obtaining a construction permit for minor
modifications will be a boon to broadcasters, the definition of "minor" will have to
mean that the change will cause no or
minimal additional prohibited interference to other licensees.

395 -B) are
reports (Form May
before
or
Annual employment
on
by all stations
following states
due to be filed
stations in the reportss or report
Commercial
ownersi
must file their annual 3: Arizona,
New
by June
certifications
Michigan, Nevada, and
DC, Idaho, Maryland,
WestVirginia
Mexico, Ohio, Utah,Virginia,
their
Wyoming
states must file
the following
their
TV stations in
by J une tfae
applications
nias PnV
license renewal
3.
ton,DC, Maryland,Virginia,WestVirgi
due by June
Idaho also are
renewals for
.

market of their station's election cf either
must -carry or retransmission cons en: status. The deadline for this election is Oct. 1,
1996. Any commercial TV station that fails
to make an election will be deemed to have
elected must -carry. All elections go into effect on Jan. 1, 1997. Non -commercial TV
stations need not make elections since they
have must -carry rights, but no reteansmission consent rights. Of course, non -commercial stations, like commercial stations, will have to actively review
their carriage status on local cable
TV systems to ensure that they are
obtaining the carriage to which
they are entitled.
While commercial stations will have
to provide their election to all cable TV
operators in their market, the definition
of TV market for the purposes of cable
carriage rights may be revised as a result
of a pending FCC rulemaking and language in the 1996 Telecommunications Act. Although the commission
has tentatively concluded in its proceeding that it should continue to use
the Arbitron 1991 -92 ADIs to define
such markets, it nevertheless sought
comments on a proposal to use
Nielsen DMAs, either in the 1996
must -carry election period, or for
elections in 1999 and beyond.

Deletion of silent station authorizations.
The 1996 Telecommunications Act added
the following provision to Section 312 of
the Communications Act:
"(g) If a broadcasting station fails to transmit broadcast signals for any consecutive
12 -month period, then the station license
granted for the operation of that broadcast
station expires at the end of that period,
notwithstanding any provision, term or condition of the license to the contrary."
This could be a dangerous provision for
long -dark stations and for broadcasters
waiting for approval of modifications to
commence operations. An FCC rulemaking
to implement this statutory provision will
commence shortly.

Modification of construction permit requirement for broadcast minor changes.
The 1996 Telecom Act amended Section
319(d) of the Communications Act by striking the last two sentences and inserting the
following language:
"With respect to any broadcasting station, the commission shall not have any
authority to waive the requirement of a
permit for construction, except that the
commission may by regulation determine
that a permit shall not be required for minor
8
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Harry C. Martin and Andrew S. Kersting are attorneys with Fletcher,
H0ald & lildreth, P.LC., Roslyn, VA.
I

It is expected that the FCC will commence
a rulemaking proceeding on this matter in
the near future.

Supreme Court
to hear must -carry case
The Supreme Court has decided to hear an
appeal of the recent decision by the U.S.
District Court for the District of Columbia,
which upheld the must -carry provisions of
the 1992 Cable Act. However; the court
rejected the request of cable TV operators
for an expedited hearing, and as a result, the
case will not be heard until this fall, with a
decision expected in the spring of 1997.
While the District Court recently upheld
the must -carry rules, that decision had weaknesses that could result in a reversal by the
Supreme Court. However, the FCC's must carry rules will remain in effect at least until
the Supreme Court issues its decision.
As a result of the continued validity of the
must -carry rules, commercial TV broadcasters will have to again go through the
process (first done in the summer of 1993)
of notifying every cable TV operator in their

Appointment
Harry C. Martin has been appointee by

the president of the Federal Communications Bar Association as co -chair of the
FCBA's FCC Performance Review
Committee. He will work with FCC
officials and FCBA committee heads
help streamline FCC processes.

b.

Barrett to leave FCC post
FCC commissioner Andrew Barrel pl rns
to leave the commission soon. His
position expired at the end of June last
year, but he was expected to stay until
late this summer when the commission is
scheduled to complete its first wave cf
rule changes under the new telecomrr r ications law.
Barrett's position will not soon be filed,
however, because President Clinton must

nominate another Republican who
acceptable to Senate Republicans.
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brings with it a challenge to the "hacker,"
who may find satisfaction from infiltrating
the EAS for the distribution and broadcast
of fallacious messages.

Alternate schemes
In the new EAS rules, the FCC provides for
national -alert security by the same means
used in the EBS: the authenticator lists. Yet,
EAS equipment can be set to automatically

EAS

security
By

As

Leonard Charles

the industry converts from EBS to

EAS, it transforms from a system based
completely on operator intervention to one
capable of being automated. In the automatic mode, however, the EAS creates new

security concerns.
The security of the EBS was totally based
on an operator authenticating the received
message using specific words in a sealed
envelope. This envelope was replaced on a
regular basis to minimize the predictability of
its contents. Though perfectly acceptable at
the time of its origin, this process now seems
cumbersome.
Today's world and its technology dictate
that a high speed of message dissemination
is a top priority, justified by the number of
lives that can be saved by such speed.

Unfortunately, today's technology also

5ÏNC

relay messages without operator verification
and still be in full compliance. In fact, if a
station chooses unattended operation, then
by mandate it must, at minimum, set the
equipment on automatic relay of the national emergency code and, therefore, lose the
security of verification.
The FCC's EAS office admits that the word comparing form of security is only effective
in the first link from the White House to the
Primary Entry Point (PEP) stations, because
these messages will be non -encoded voice only and easily authenticated. Beyond that,
the message will be EAS -encoded, so only
stations opting for manual operation of the
EAS equipment will have the benefit of further verification.
Though the FCC did not accept numerous
suggestions of electronic security schemes in
comments for rulemaking and in petitions to
reconsider, it does offer some security suggestions outside of the rules for those willing to
put forth the effort.
First, the FCC would consider the use of

U

one section of the EAS header to embed
security bits. That section is required to include station call letters or other system identification and is signified in the rules as
LLLLLLLL. According to the EAS office, a
state, operational or local area may devise a
viable scheme to use these eight characters for
security instead of identification, and approval will be considered on a case -by-case
basis. Because that portion of the header is
now required to be automatically embedded
into the EAS message by the encode; users
would need to work with manufacturers to
facilitate this method of security.
Another method for local- system security
that would not require FCC approval uses
encryption external to the EAS equipment.
To use this form of security, a scrambling
device is installed at the output of (some or all
of an area's) EAS encoders and corresponding descramblers are used at the input of each
decoder that monitors those sources. The
encryption used must not degrade the digital
header to the point of its inability to be
accurately EAS- decoded.
With the goal of creating an open architecture system, the FCC felt it could not mandate
electronic security. Besides, publishing any
encryption system in the rules would immediately render the coding scheme useless. In
contrast, a specific region's own encryption
scheme can be unique and confidential.
Leonard Charles is chief engineer at WISC -TV in Madison, WI, and
he chairs the SBE National EAS Committee.
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Nothing makes t simpler to comply with the FCC's emergency broadcast regulations than
the CODI Emergency Alert System. Developed by industry leaders Chyron, TFT INC and
Broadcast Software Solutions, the CODI EAS receives emergency
alert messages requ red by the FCC's new EAS runes and
automatically generates a high resolution video text message
in real time.
COD1 EAS is FCC Type Certified and meets ail FCC EAS
quirements. Available now to meet the compliance deadline
f January 1, 1997. Call Chyron today for more information.
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ANSI/SMPTE 125M -1992 defines an interface for System M (525/60) digital TV
equipment based on CCIR Recommendation 601. This standard has applications
over distances up to 1,000 feet. In April
1994, Pacific Bell introduced a service to
transmit component digital signals over the
telephone network. Advanced Video Service- Component Digital (AVS -CD) provides
for the transport of 4:2:2 video, compressed
to 45Mb/s, over unlimited distances. Video
quality is excellent, even after several compression/decompression stages.
Extensive testing has taken place in Pacific
Bell's research facility in San Ramon, CA,
and with Sunset Post, a production facility
in Hollywood, as well as ongoing testing
with other research, standards and test equipment facilities to determine the suitability of
the video quality. The concern has been that
while 45Mb transmission was acceptable for
review of work in progress, it was insufficient
for transmission of the master footage. Test
results conclude that it's possible to use this
technology, especially when the final product is destined for TV distribution.

Background
Although early experiments with digital
technology were based on sampling the

Transporting component digital video
composite NTSC signal, it was realized that
for the highest -quality operation, component processing was necessary. Recommendation ITU -R BT.601 (formerly CCIR Recommendation 601) is not a video interface
standard, but a sampling standard, that
evolved out of a joint SMPTE/EBU task
force to determine the parameters for digital
component video. The sampling structure
defined is known as 4:2:2 and specifies
orthogonal sampling at 13.5MHz for luminance, and 6.75MHz for the two color difference signals.
Working group T1A 1.5 multimedia coding and performance of the ANSI accredited
Tl committee has an active project developing the performance criteria for the transmission of component digital component
signals. The working group has reached a
consensus on a general model to enable
component digital video transmission over
a telecommunications network. In developing this proposed standard, they needed to
understand the use and interface requirements of the TV and motion picture production industry so that the system meets
the needs of the potential users.
Questions regarding this model were sent
to interested parties to solicit user input to
the development of this model. One current
standard that was considered came from
the European Telecommunications Standards Institute, ETS 300 174. It constitutes
a common standard for the coding and
transmission of component TV signals at
bit rates in the range of 34- 45Mb /s in the
format specified by CCIR -601. The standard embraces the coding algorithm needed
for digital picture coding at about 34 and
45Mb /s, and their interface with the transmission network.

INTERFACE

TX
- --k-- ANLG
NTSC /PAL
INTER
VIDEO

Provision is made for the transmission of
audio and teletext services to accompany the
video and for the application of scrambling
for conditional access. ANSI has recently
approved the U.S. adaptation of this standard for interoperability with the European
Community. SMPTE has organized working
groups to address packetized TV interconnectivity and TV compression systems.
The component codec
When transmitting digital 4:2:2/525 signals, the UO interface provides for the
separation of horizontal line synchronism
from the video signal, which consists of
three components Y, G and Cb. The original
bit rate is reduced to less than 40MNs by
first mapping the video signal with the DCT
and then by coding the transformed digital
signal according to run -length technique
and entropy code.
DCT operation is performed in the DCT
while entropy coding is performed in the
buffer and processor unit, which also provides a buffer to adapt the variable coding
rate to the fixed line bit rate. The bit-rate
reduction is achieved by applying the DCT
algorithm first on rows and then on columns of each 8x8 size block of luminance
(Y) and chrominance difference signals
(GCb). Two different processors operate in

parallel, one for luminance, the other for
chrominance differences C, and Cb alternately. The computational structure of DCT
has different modes of operation that are
selected based on the occupancy of the buffer store at the codec output. These modes
include scaling of transformed data with a
multiplicative coefficient adapted in relation to buffer occupancy. (See Figure 1.)
At the output of the scaler; 12 bits are

PROCESSING

rTX
DIG
N.

Miter

1010101

-.

0101010l0/0101Cf0>D10101010101010101
01010101010 101
10101010101010101
01010101014 1
010101010101010101
1

By Richard A.

INTER

YH

CR!

LINE
MORY

DCT
8X8

8X8
TX

i

MULTIPLEXING

SCALAR
SCALAR

--

DCT

TX PROCESSOR & B

SYNC
SYNC

VIDEO
NTSC /PAL

RX

ANLG
INTER

-

RX
DIG
INTER

fY
CR

INE
MORY

-- 8X8

8X8
RX

f- SCALAR
f_ SCALAR f--DATA

IDCT

1

Figure 1. Basic block diagram of the video portion of the codec used by Pacific Bell to provide AVS-CD service.
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F.E.C.
MUX & DS3
INTERFACE

DS3
-

retained for data to be sent to the following
data processor, but only a maximum accuracy of 10.5 bits per word is used in the
subsequent parts of coder. Data that are
different from zero are sent transparently to
the variable -word length coder (VWLC),
which reduces the average rate considerably
by coding runs of zeros as run -length words
and by assigning shorter codes to the few
most likely output values and longer codes
to the many unlikely output values. The
output of VWLC is smoothed to a constant
bit rate for transmission in the word compactor and buffer.
In order to eliminate the effect of transmission errors, the video signal is processed
according to a forward error correction (EEC)
technique. It is an interleaved code that is able
to correct single and double errors, as well as
error bursts up to 32 bits in a 272 -bit block.
The encoded video signal is then multiplexed
into the DS3 frame together with associated
signals, like sound programs or control channels in the DS1 stream. The line interface
function inserts the proper DS3 control bits
and framing information.
Codec testing
The first step of the test process was to
make multiple -generation recordings through
the codec. Using an uncompressed compila
-

tion of test signals recorded on D -1 as test
control, the tape was comprised of three
different types of signals:
Dynamic test signals;
Static test signals; and
Live action.
Many of the signals were chosen because
of the dynamically changing nature of their
datastream, which should put the most stress
on the data -recovery portion of the unit.
Initial indications showed no serious errors in data transmission. However, the
video range indicators showed numeric values outside of the recommended range,
which indicated that the codec was changing the values of the signals as it passed
through the compression /decompression
process. Further testing was required with
each subsequent revision level, and minor
power consumption, heat failure and buffer
capacity issues were identified and resolved.
The final revision level was provided in June
1994, and after lab evaluation was released
for general deployment.

Future directions
Over time, it may be possible to transport
uncompressed digital video using SONET/
ATM technology. The problem with uncompressed transmission is the incompatibility
with the phone network of the 270Mb stream,

although tests of serial digital transmission
over fiber have been conducted as part of this
project. Options under evaluation include:
Local transport over fiber;
MPEG -2 4:2:2 Profile using Sony Serial
Digital Data Interface (SDDI);
Computer networking using transmission
media, such as Fibre Channel;
Development of 270Mb ATM/SONET
user network interface.
Fiber: Manufacturers of fiber-optic transmission systems for digital video provide a
solution for transmitting serial digital signals
over distances of up to 10km (newer high power lasers may increase that distance to
40km) in a point -to -point configuration.
External audio channels and other data transmission are not inherently provided for, and
it is not clear that existing fiber facilities will
provide error-free transmission.
While this technology appears to meet the
requirements of the production industry for
interstudio transmission, its limitations may
hamper its usefulness. It requires an "overlay
network," which phone companies are reluctant to provide, and its distance limitations prevent wide area networking.
SDDI: Next, is the Sony Serial Digital Interface (SDI) protocol (standardized as SMPTE
259M to carry baseband digital 4:2:2 video
and audio). To expand this network's capa-

"LOOK WILCOX, THE DIGITAL COMMUNICATIONS TREND
IS CATCHING ON EVERYWHERE, "WHISPERED SMELL.
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bility, Sony selected SDDI, a variation of
SDI that adds data communication capability, but the video signal is compressed using
MPEG -2 4:2:2 profile.
Sony's SDI and SDDI provide a clear path
toward LAN -based media facilities using new
and traditional storage and switching equipment. The obstacle remains in the wide area
networking of 270Mb traffic, where available
networking options, such as ISDN, will be a
bottleneck for real -time video transmission.
Fibre Channel: a general name for an
integrated set of standards developed by
ANSI for new protocols requiring about a

gigabit per second that can run over existing
optical fiber or coax cable allowing an open
architecture framework for a wide variety
of TV and computer equipment.
Although it can be employed in several
ways, for video data applications fiber channel could be used in a configuration similar
to a TV router, with a cable connecting each
device to a central switch. Unfortunately,
the basic speed of 800Mb /s creates even
greater problems for transmission over
phone networks,
ATM/Sonet Unlike other communication
technologies, ATM is designed to accommodate a variety of traffic types with differing
quality of service characteristics. ATM assigns all traffic to one of four basic classes:

-

1. Class A Service
the data rate is constant
and a timing relationship exists between the

source and destination (e.g., voice or fixed
rate video);
2. Class B Service
variable bit rate service
(e.g., differentially encoded video);
3. Class C Service
the connection between
the source and the destination is asynchronous and the data rate can be variable (e.g.,
file transfer);
4. Class D Service
connectionless data

-

-

transport (e.g., SMDS).
ATMJSONET is best -suited for long -haul
use outside of the facility and may not be
optimized for an in -house studio network.

However, the 155Mb/s payload limitation
of STS- 3 /0C -3 means that the ATM cells
representing a particular 270Mb /s circuit
have to be interleaved across a pair of OC3c channels.
A target scenario for tomorrow's production and post -production facilities might be
the coexistence of uncompressed non -realtime video and compressed real -time video.
Few compression schemes can hold up to
the rigors of production. To maintain the
high level of picture quality required in
multigenerational TV production and post production applications, what is required is
a sophisticated "compression engine" that
operates on the 4:2:2 studio video compo-

nents using only intrafield technique) with
compression ratios no more than a-4:1.
MPEG has proposed the 4:2:2 Studio Profile. I -frame only (or I -B. I-P) with a group of
pictures (GOP) of 1 -2.
But the final consideration that mast be
included in the choice of technology to
provide for the transmission of component
digital TV signals over the telephone network is the economics. For example, R/
Greenberg Associates plans to have ATM
technology become the backbone of a transparent studio with the capability to run real time video in Los Angeles from a video disc
in New York. The economics of this are
compared to AVS -CD, for which a coast -tocoast link would run an estimated $400 an
hour, but which is dedicated to just one task
editing video. While ATM can also connect computer and voice resources as well,
the cost of investing in the hardware, and
the near-prohibitive cost of a full -time ATM
link
which can run between $20,000 and
$70,000 a month
is difficult to justify.
The goal is to achieve an improvement in
connectivity at an attractive price, while
being able to carry all video service variants
(uncompressed, compressed, non -real -time
and real -time) on the same network.

-

-

Richard Mizer
Ramon, CA.

-

is a

technology consultant for Pacific

"CLEARLY THE RESULT OF AN EARLY
EXPERIMENT IN COMPRESSION..." MUSED WILCOX.
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MANAGEMENT

By Curtis Chan

Power and influence
your money, your bank balance (your ability to draw more favors) goes to zero. In
other words, the favor bank operates similar to the sayings, "what goes around," "do
unto others as..." and "I'll scratch your
back if you scratch mine."

The past decade has changed the corporate
landscape of broadcasting just as it has for
other industries. Downsizing, restructuring
and re- engineering are terms with the same
company attrition.
bottom -line effect
Personal power, the ability to communicate
and manage information to advance a personal or business agenda, is critical to individual or business success for those who are
just starting out in management and for
those who are moving up the ladder.
This month, we will focus on the ability to
leverage power and influence so you can
make a difference. One book with impact
that has come out is Robert Dilenschneider's
"Power and Influence."
In his book, Dilenschneider wrote, "In
order to influence opinion, you have to be
an able communicator. If you can't communicate, you won't influence opinion. And if
you can't influence opinion, you won't get
very far in management."
Communication is the heart of management. Your ability to create clear and distinct
messages from solid thinking is the first goal
of a good communicator.
With good communication skills, you are
apt to be more recognized, hence your influence circle grows. For the engineer turned

-

chief engineer or engineering manager, you
must focus on your communication and

practice and hone your communications
skills. Good communication skills are the
foundation to building a power base. And
one of the fundamental tools used to develop
a power base is to build interpersonal relationships (and earn credits for your favor
bank).

Building a favor bank
Increasing your circle of relationships can
help stack winning credits in your favor
bank. The concept of the favor bank is to do
favors for others, so when you are in a time
of need, you can "draw" favors from your
bank, which will increase your influence.
The favor bank is like a savings account
where the money (favors you do) you put in
gains interest (influence) over time. But when
you stop putting in money or pull out all of
16
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Leveraging favors
Now it's time to leverage the bank to your
advantage. First, get credit for your favors,
and second, advertise your favor bank balance. There's a saying in the movie business
about getting ahead, "Early to bed, early to
rise and advertise like hell!" Advertise your
balance discretely and softly. If done properly, your influence will increase with each
gesture of recognition from your peers.
The last recommendation is to keep balances abroad. Now, more than ever, leveraging your influence circle worldwide is a
crucial strategy in keeping your position
and perceived power base intact.

Investing in
the favor bank
1. Be responsive, not offensive. You
never know who's going to put an ob-

stacle in your way.
2. Support the rainmakers or the members of the favor bank when they call.
No matter how inconvenient it may get,
you want to maintain an active balance
in the bank.
3. As in any networking community,
find out whom you need and who needs
you. This balance should be split between your personal account and your
business account. In order to draw from
the bank, you must also perform favors.
4. Plan on drawing from the bank when
change is imminent, like launching a
program or fixing a large problem. In
each case, choose carefully the people
that can help make the change easier.
Also, get authorization before you tap
into the savings account...especially if
you're a mans r and the CEO or president holds the flies where the balances
are kept.
5. Look for ways to keep a good credit
rating at the favor bank. Do this by
performing good deeds and mixing it
with the ones nobody wants to
touch. This also helps build
good will.

Influential leaders
More fundamental than the favor bank is
identifying characteristics that are common
to all influential leaders. Here is a summary:
1. Focus your energies and your objectives

with passion and a sense of urgency.
2. Declare victory. If you're in a position of
power, look for opportunities to declare
victory. If a restructuring has just cizcarred
and you sense that morale is fading, then
focus on several short-term goals that can
easily be achieved; achieve them aid then
get the message out of the accomplishments.
3. Bestow honor carefully.
4. Make change an ally. As Frank Zappa
used to say, "Change is not only necessary,
it's inevitable." When change occurs, neutralize the risks, find the opportunities and
make sure they come true and publicize
them.
5. Make change positive, bold and promising. Point out how any change benefits the
company and your employees.
6. Pin on medals for small achievements as
well as big ones. Reward the rank and file as
well as those on top.
7. Empower the company. If you're going to
get things done, get away from the Ivory
Tower syndrome and delegate responsibility downward.
8. Recognize when your influence is growing. Always be on the alert to see when your
boss asks you to prove your ability or to
exert influence.
9. Know when your influence is shrinking.
Be wary when you're being taken off of the
short list or when you're given impossible
assignments that could add a black mark on
your record.
10. Know when your influence stratus is
undecided.
11. Use your influence as much as your
authority. Insecure leaders and managers
lean on their authority, while astute leaders
and managers use motivation, persuasion
and positioning to influence people, hence
creating a higher perception of power.
12. Associate with the right people and get
involved with projects that deliver impact.
Set a style for your efforts and focus on
issues with tenacity. Be energetic and lowkey, but keep visible enough to be noticed.
13. Always serve your customers' values
first. Remember, "service before sales."
14. Be heard in the right circles. Having the
perception of influence also means being in
the right circle, gaining recognition for your
achievements and making sure that the right
people know of your accomplishments.

Editor's note: Robert L. Dilenschneider is the author of "Rower and
Influence," Prentice Hat Press. Some excerpts in this article were
taken from the book.
Curtis Chan is president of Chan & Associates, a marketing consult ing service for audio, broadcast and post -production, Fullerton, CA.
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The New Features.

The Old Standard.

Our M267 Mixer is more than r.he best selling mixer
of the last ten years. It's the most versatile, the most
durable, and the best performing. You trust it in your
rack you trust it on the road. And while production
environments have changed, your mixer remained the
same. Until now.

The New Standard.

Our new M367 Portable Mixer gives you all the
reliability and durability of the M267, plus a list of new
features and improvements. We made it over 25 dB
quieter with a low noise circuit ideal for digital formats.
We added two more mic line inputs, bringing the total to
six. We added peak LEDs. And we gave it 12 and 48 -volt
phantom power for your condenser mies.
What we didn't change was its toughness. lt s still
made with a rugged all -metal chassis and manufactured in
the USA with legendary Shure durability.

-

Without increasing the size, we were able to pack in
dozens of new features and improvements. The M367
has all the features of the M267, plus:
Input peak LEDs
Detachable power cord
Two XLR outputs
Easy- access side battery compartment
Headphone monitor circuit
Output peak/limiter LED
Balanced, 2- position mix bus
Adjustable limiter threshold
Battery/AC VU meter illumination
Monitor input sensitivity selector
Program/monitor input selector
With the Shure M367 mixer, we've jl.st raised the
standards. It's time you raised yours.

For The Shure Dealer Nearest You,
Call l -800- 25-SHURE.

THE SOUND OF THE PROFESSIONALS ...WORLDWIDE.
Circle (7) on Action Card
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By Sally

Production on

a

shoestring

or not, if you're working with a small budget, some practices always apply:

We'd all rather work with generous budgets and all of the latest toys, but "production on a shoestring" means accepting real world limitations. You have to separate
what's necessary from what would be nice

-

from what's out of the question
and then
make the project fly.
First, be prepared to say no. Often clients
who are working on a shoestring haven't
done TV production before, and they don't
have a realistic understanding of what's
required and what it costs.
A shop owner may not understand why
you can't just take a few more pictures of his
store. After all, your crew is there
what's
a few more minutes of tape? Having a
monitor along in this situation can help a
lot. Show the proprietor the shot you've just
set up and then turn the camera 180°and
show what that looks like in comparison. If
you do go ahead with the extra shooting,
get written authorization for the extra work
and cost overrun.
If clients call to inquire about the hourly
rate to rent your studio, make sure they
don't plan to rent the studio for an hour to
tape a 1 -hour show.
Working inexpensively is a discipline that
requires you to work quick and work smart.
It takes a base of solid competence, plus a lot
of experience to produce good work on a
limited budget. It also takes creativity and
the ability to think on your feet. This is the
skill that tells you to bounce light off of
foamcore when there are no reflectors in
your light kit, for example.
This work takes confidence, too. You have
to be sure enough of what you're doing and
why you're doing it to risk experimentation
and the possibility of looking different on
the set. Your proof will be in the tape.

-

Creative control
For some shoestring productions, you'll
be asked to handle a job from concept
through completion. When that happens,
you're ahead of the game. You can write a
script to be shot in one location. You can
design a set that's lightweight and quick to
build. But whether you've done the creative
18
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Heidrich

Make a plan and stick to it. Everyone says
this, but when you're doing production on
a shoestring, it means a lot more. Be efficient, be careful and be prepared for surprises. You can't control everything, but you
can anticipate problems. Be ready to deal
with them. For example, you may not be
able to work with wireless mics, but you can
make sure to frame your shots carefully and
dress the cables well. It's a small thing that
makes a big difference. Experience plays a
role here, of course, but being aware of the
variables is what's most important.
Seek out a multitalented crew If you work
with an in -house staff, make sure that everyone has good fundamental skills and that
they have opportunities to develop additional expertise in the area(s) of greatest
interest to them. When you hire outside
crew, choose specialists with a "pitch -in"
attitude.
Anyone who's done production on a shoestring is familiar with writer /producer/
videographers, shooter /grip/recordists, client/talent, directorfTDs and CG/DVE/tape
operators. The real stars in this universe
know how to do lots of jobs, and how (and
when) to apply that knowledge, depending
on their role at each job.
When you have a good, multitalented
crew, and the producer /director has made
sure that everyone knows just what the job
is and what their roles are, the production
can rise to a higher level on creative energy
alone; not to mention that this kind of
teamwork can be lots of fun.
Use the right equipment. Understand the
operation of your gear and take good care of
it. Know what each piece of equipment can
and can't do well. Production on a shoestring
will constantly attempt to stretch the limits of
the equipment at your command.
You may also find it helpful to study older
shows and production techniques. Lots of
new equipment is created to make it easier
to do something that creative people found
ways to make old equipment do; but be
careful here. Time is at a premium and you
have to make sure the effect you're going for
will serve the project's basic communication
need. When time is not a factor, experiment
and push the envelope to see what your
equipment will do.

Stay focused on the essentials. Remember
that you're working with light and sound.

The camera is the eye of the audience. You
may think it's looking at an actor, a product
or the trees, but what the camera sees is
light. If you understand light, you can get
pleasing pictures no matter what camera
you use. You may have to start with higher
light levels overall or you may need to plan
fewer or tighter shots. Every camera has a
range of sensitivity. Know it, and use it with
the proper lighting.
Don't forget sound. In editing, a well placed sound effect has real punch. Well chosen music is a good way to enhance
pacing and create mood. Combined sounds
add power to a show. When you're shooting, never record video without sound, even
if you think you won't need it, and even if
you're working alone. You can always
choose not to use the natural sound you
record, but there's rarely money for a foley
stage when you're doing production on a
shoestring.
A few suggestions
There are lots of ways to add to your
capabilities inexpensively. Renting equipment may be an option. You can get some
lighting instruments, microphones or even a
doorway dolly for less than $50 a day. Your
contact at the rental house can be a valuable
resource, too. Don't hesitate to ask what
equipment is recommended to solve a particular problem. Get on mailing lists and ask
to be notified of special seminars. These
seminars may or may not be organized to
promote particular equipment, but you can
learn a lot, in any case.
Your collected "bag of tricks" may contain plenty of odd, inexpensive items. For
instance, always carry plenty of clothespins
and a selection of filters in your light kit.
Even if you don't have filter hardware,
filters can be pinned to barn doors, which
will let you combine tungsten lamps with
sunlight or fluorescent light in your shots.
Over time, you'll assemble plenty of other
tools and techniques that will allow you to
do great work without the high costs. But
they'll all be based on these ingredients:
attitude, skill, creativity, preparation and
attention to the basics of light and sound.
Stir well and see what happens.
Sally Heidrich is director of production for Media General Productions, Fairfax, VA.
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Internet: be©intertec.com
CompuServe: 74672,3124
FAXback: 913- 967 -1905
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INTERACTIVE

By Carrie A. Pt land

Finding manufacturer web pages
if a company does not have its own site, a

Numerous new web pages appear everyday on the Internet by companies joining the rush to make information and
products easily accessible to users. Unfortunately, there is no comprehensive Internet yellow pages to find or keep up with the
addresses of every new and existing web
site. The only way to find things on the
Internet is to look for them, and that means
using a web searcher.
A web searcher, such as Yahoo or Web Crawler, works in conjunction with a web
browser, such as Netscape or Spry Mosaic,
to help users find web pages. A web page is
a site where people can access data, such as
background on the particular company running the page, its products, new information and customer comments. Through these
pages, users generally will have the ability to
download needed information, contact the
company via E -mail and search for additional information through hypertext links.
Using one web searcher is much like using
any of them
users insert the key word(s)
of what they are looking for. The searcher
tries to match the key words with words in
the documents that it has access to and then
a brief description and offers hypertext links
to the web sites that had matching entries.
Because some searchers catalog more information than others, the number of possible
web sites listed after a search will vary.
There are three basic categories that
broadcasters will likely use to search for
information
specific company name, a
specific product name and a general type
of product. To demonstrate what a typical
search for information may yield, these
categories were each given a topic and a
search was run for them in four different

-

-a

-

Yahoo (http: //
searchers
Lycos
(http: //
www.yahoo.com),
www.lycos.com), WebCrawler (http: //
web

www.webcrawler.com) and Alta Vista
( http : / /www.altavista.digital.com).
By company name
Looking for a specific company name is

usually black-and -white; either the company has a web site or it doesn't. But even
20
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search can produce further information
about the company, such as product reviews, articles or product help that may
exist on other web sites.
The company name randomly selected
for this search was Tektronix. The name
was found in all of the web searchers, but
each one came up with a different number
of possible web sites. Yahoo found four,
including the company's web site, as well
as the sites of other companies that feature
Tektronix products.
The other searchers came up with more,
the most being from Digital Electronic Corporation's recently opened Alta Vista, which
found more than 27,000 documents that
included the name Tektronix. There were
web sites for specific Tektronix products,
entire catalogs, jobs with the company and
a site that offered a demo of the company's
Interactive Application Note.
Depending on the kind of information
needed about a company, having 27,000
entries to look through could be a plus or
a minus, but searchers do help users by first
listing those documents that most closely
match the search phrase.
By product name
Trying to find a product by name is
usually a yes -or -no search, as well. If the
company doesn't have a web site, the searcher may or may not be able to come up with
any other documents mentioning the product. Other web sites not associated with the
company may have information about the
product, which could be helpful for gathering data from sources outside the company. If the manufacturer does have a web
page, users will likely receive links to the
site, as well as the specific product page
within the web site.
For this category, Viewgraphic's Dataview SDA -21 was chosen as the search
item. Three of the four searchers found
matching entries (Yahoo did not find any).
Lycos found four and WebCrawler found
two, but the links provided by both would
only link users with the manufacturer's
web page and other points within
that same web site.
Alta Vista, like some other searchers, lets users choose to search for
the words as a complete phrase or as
separate words within the same document. When using the product name
as a complete phrase, it came up with
two entries that gave users links to
Viewgraphic's web site. Searching for
Dataview SDA -21 as two separate

words brought in 300 possibilities, which
would link users to Viewgraphic's web site,
as well as offering web sites where users
could read reviews about Dataview and
get help in using the product.
By

product type

Searching for a type of product is sort of
like watching the home shopping channel
you get to shop from the comfort of your
own home (or desk), but you get to search
for the products that you want when you
want them.
Users will find information that will link
them to manufacturers sites, as well as catalogs, shopping sites, forums where products and usage can be discussed, articles
about companies and products and product reviews. Because the topic is more general, there will be a lot more information to
sift through to find manufacturer sites.
For this search, audio amplifiers was the
topic used. The web searcher that came up
with the least extraneous information was
Yahoo with seven matches. Five of the
entries it listed linked users with manufacturer's web sites, including Ashly Audio,
BGW Pro Audio, Marchand Electronics
and Opamp Labs. It also listed two distributors of audio amplifiers.
The other searchers came up with more
matches, ranging from 181 to 400. Lycos
had several links to manufacturers, but it
also had a lot of entries for audio shopping
and general interest sites. Alta Vista's search
yielded 400 matches with many products
that would link users with manufacturer
pages, as well as links to sites for reviews,
shopping and help.

-

Spelunking
There are more topics and more web
searchers than the ones discussed here.
With all of the information available, users
shouldn't have trouble finding information. It's just that finding the needed information may take a little time, patience and
exploring.

web

Fora list of helpful
sites, turn
to
22.
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Utah Scientific, known briefly
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Please make
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the top name in routing technology.

note of it.

UTAH SCIENTIFIC
Routing Systems

Master Control

Delta Character Generators

Converters
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Americas 1- 801 -575 -8801

Europe /Africa /Middle East 44- 1635 -521939

Asia /Pacific 852- 2868 -1993

© 1996 Utah Scientific, Inc.

info @utsci.com
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http: /www.utsci.com

Harris Corporation: http: //www.harris.com
Hewlett- Packard Corporation: http: / /www.hp.com
International Tapetronics (ITC): http: //www.ict- net.com
Intraplex: http: / /www.intraplex.com
Jampro Antennas: http: //www.jampro.com
Kintronic Laboratories: http://www.kintronic.com
Knox Video: http: //www.knoxvideo.com
Leitch Inc.: http: / /www.leitch.com
Lightworks: http: //www.lightworks.com
Logitek Electronic Systems Inc.: http //www.broadcast.net /logitek
LPB: http: / /www.lpb.com
Matrox: http: //www.matrox.com
Microwave Filter: rway.com/mwfilter
Mobile Satellite Products Corporation: http: //www.mobilesat.com
Monster Cable: http: / /www.monstercable.com
Navitar: http://navitar.com
Neumann /USA: http: //www.neumannusa.com
Nvision: http://www.pic.net/nvision
Odetics: http: //www.odetics.com
Opamp: http: //www.opamp.com
Opcode Systems Inc: http: //www.opcode.com
Optibase: http: //www.optibase.com
Philips: http: //www.philips.com
Philips Semiconductors: http:/ /www.semiconductors.philips.com
Power Trends: http: //www.powertrends.com
Reed Reference Publishing: http: / /www.reedref.com
SB Electronics: http: / /www.to- be.com /sbe
Scitex: http: //www.scitex.com
Scott Studios: http : //www.highbbs.com /scott.htm
Sennheiser Electronic Corporation: http: //www.sennheiserusa.com
Silicon Graphics: http: //www.sgi.com
Sony: http: //www.sony.com
Svetlana Electron Devices: http: //www.svetlana.com
Tektronix: http://www.tek.com
Telecast Fiber Systems: http: / /www.telecast +fiber.com
Teled Inc: http: //www.telect.com
Telos Systems: http: / /www.telos.com
Toshiba: http://www.toshiba.com
Tripp Lite: http://tripplite.com
Truevision: http: //www.truevision.com
Videomedia: http://www.videomedia.com
Viewgraphics: http:/ /www.viewgraphics.cam
Xing: http: / /www.xingtech.com
ZERO Stantron: http: //www.zerocorp.com /stantron.htm

A few manufacturer sites
Abekas: http: / /www.abekas.com
ACE Audio Visual: http:/ /www.avinfo.com/ace
Adcom Electronics: http: / /www.adcom.com

Andrew Corporation: http://www.andrew.com

Ashly Audio: http: //www.ashly.com
Audio Broadcast Group: http://www.abg.com
Audio Processing Technology: http: //www.aptx.com
Avid Technology: http://member .aol.com /AvidNewMed/Avid.html
B &B Electronics: http: //www.bb- elec.com
Baydel Ltd: http://www.baydel.com

:

Bell Microproducts: http:/ /www.bellmicro.com
BGW Systems: http: //www.bgw.com
Broadcast Electronics: http: //www.bdcast.com
Burk Technology: http://www.burk.com

BSS Audio: http: //www.bssaudio.co.uk/bss
Caligari Corporation: http://www.caligari.com
Canon: http://www.canon.com
Carver Corporation: http://www.carver.com
Circuit Research Labs: http://www.crlsystems.com
Communications Specialties: http: //www.commspecial.com
Data Translation: http://www.media100.com
Datatek: http: //www.datatek.com
Dialog4 System Engineering GmbH: http:/ /www.proaudio.de/ dialog4
Digital Processing Systems: http:/ /www.dps-inc.com
Discreet Logic: http:/ /www.discreet.gc.ca/
Dolby Labs: http: //www.dolby.com
Dynatech: http://www.dynatech.com
EAO Switch Corporation: http://www.eaoswitch.com
E -mu Systems: http: //www.emu.com
ENCO Systems: http:/ /www.enco.com
Eventide: http://www.eventide.com
Extron Electronics: http:/ /www.extron.com
FAST Electronics: http:/ /www.fast- multimedia.com
Fluke Corporation: http:/ /www.fluke.com

Focal Press: http:/ /www.bh.com/bh/fp
General Instrument Corporation: http:/ /www.gi.com
Genesis Microchip: http:/ /www.genesisus.com

Gentner Communications: http:/ /www.gentner.com
Global Access: http:/ /www.glblaccess.com
Hallikainen & Friends: slonet.org/- hhallika
Harris Broadcast: http: //www.broadcast.harris.com

Night ScanDENG
Gives You the Scoop!
Nighttime news remotes just became
easier and taster. The Night Scan® ENG
Telescopinç Mobile Ligiting System is a
compact, self- contained roof -top unit
that elevates 3200° K quartz lights to
6 -feet above your ENG vehicle in 20
seconds. All funclions are

remotely controlled, providing deployment, fu pan anc tilt lighthead control
and full retraction with one -button AutoStow ®. Installation is a simple retrofit
and requires no Icss of interior space.
Call today for complete scoop on Will Burt's newest ENG mast innovation.

WILL. BURT
P.O.

Box 900

Orrville, Ohio 44667 -0900
(216) 682-7015
f'
FAX (216) 684-1190
ISO -9001 CERTIFIED

QUALITY SYSTEM
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the first time ever,

know where the next stc ri will take you.

wireless

virtually complete North American
coverage. This is not

And you better have a reliable t2lephcne .tihen you get

a

telephone service is available with

tj re."

phone. This is

a

cellular

a brand new satellite

phone that works

"4.
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it in
It

where you take

North America.
can be installed

in almost any
SKYCELL Service Coverage

vehicle and is

Area Includes Virtually All

easy to use -

North America.

make and receive calls as easily as

from the phone in your home or

office. And, because the satellite
is 22,000 miles in space, this

phone service is not affected by

natural disasters like earthquakes,

1-800-

floods, and hurricanes. This new

satellite phone enables you to

867-8777

access SKYCELL® Satellite Telephone

Service,

a

product of American

Mobile Satellite Corporation
(AMSC). AMSC is primarily owned

by telecommunications industry
leaders Hughes Communications,

Inc., and

AT &T Wireless Services,

Inc. So, you know you're getting

the most advanced technology
available. Are constant communications for your business

a

must?

The solution is SKYCELL Service.

Expansive_ service

wve:age cree.

24 hour custorrer ser ice.

SKYCELL

Satellite Telephone Service

a

product of

Jirectoi y lssistance and opaatcr Seri ces.
OAmerican Mobile Satellite Corporation

Digfal cornrounrntions provides clear comrn-cvns.
Eac.`+

phony pas its own toll free 8CD

nl.r'ter

for i coning calU.

aase

1-800-867-8777
EXT.1307
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ATV UPDATE

By Louis Libin

The Grand Alliance/FCC standard

The Grand Alliance (GA) consortium has
ceased to exist, and we are left with a terrestrial transmission standard that will soon be
an FCC standard. You should note that the
Grand Alliance/FCC standard is a transmission standard only; it is not a production,
display or user- interface standard. The standardization is the definition of the bitstream
and a technique for its digital transmission in
a 6MHz RF channel.

tion properties, and the many fast algorithms
available afford low-cost implementation.
In addition, the system employs source adaptive coding and other techniques for
greater coding efficiency. MPEG -2 syntax
from the Moving Picture Experts Group will
be used, and the MPEG-2 tool kit supports
most of the compression algorithms used by
the system proponents. The video encoder
has been designed to support 1,080 -line interlaced and 720-line progressive formats. It
also supports bidirectional-frame (B- frame)
prediction, wide motion-estimation ranges,
field and frame motion vectors, and adaptive
field and frame DCT coding, as well as
forward analysis with localized quantization -level control and automatic film detection for high picture quality.
By predicting the current frame from past
and expected frames, B -frame prediction
improves compression efficiency. The wide
motion estimation ranges (up to ±127 hori-

The Grand Alliance ATV system
There is no question that the GA system
will supply the home with superb images and
spectacular sound, while also, as part of the
National Information Infrastructure (NII),
relaying digital data. The GA ATV system is
based on the MPEG -2 video compression
and transport protocol, and includes the
ability for multiple transmission formats,
Dolby AC -3 digital audio and vestigial side band digital modulation.
The six important system functions of the
system include format selection, video coding, audio coding, transport, transmission
and interoperability.

Format selection
Many TV applications have different performance requirements. This fact, combined
with the fact that the transmission will be
digital and that there will be space available
for other data, provides the appeal of multiple formats. The multiple formats allow tradeoffs specific to each family of program material. Also, the digital representation and processing in an ATV system allow the support
of more than one scanning format, while
facilitating interoperability among formats
and different video services and applications.
The GA system provides well for the different
format selections.

Video coding
The GA system uses a motion- compensated discrete cosine transform (DCT) algorithm for compression of video signals. DCT
exploits spatial redundancy, and motion com-

pensation exploits temporal redundancy.
DCT was chosen for its good energy -compac24 Broadcast Engineering April 1996

With the approval ofthe Grand Alliance/FCC HDTV
standard, home theaters will soon feature 16x9
widescreens, like this CinemaScreen TVG3417OAT
from RCA.

zontal and 31 vertical in the prototype hardware, but fully compliant with MPEG -2
requirements) are needed for tracking fast
motion. The field and frame motion vectors
and the adaptive field/frame DCT coding
greatly improve the compression efficiency
of the 1,080 -line interlaced format. The forward analysis with localized quantizationlevel control further decreases the visibility of
the compression artifacts by exploiting the
characteristics of the human visual system.
The video decoder has been designed and

-

What's here

tested to support all of the encoder's features.

Audio coding
The GA system improves audio quality.
Discrete multichannel digital audio works
well for digital high- definition widescreen
pictures resulting in sound to the home theater that is better than CD quality. The audio
is supplied by Dolby Lab's AC -3 digital audio compression system. The AC-3 perceptual coding system encodes discrete multichannel sound (left, center, right, left and right
surround and low- frequency enhancement
channels) into a bitstream at a rate of 384kb/s.
Transport
The ATV system owes much of its power
and flexibility to the packetized transport
technology employed for the broadcast
delivery of the multimedia service. The
MPEG -2 systems standard, on which the
GA HDTV system is based, encapsulates the
compressed video, audio and auxiliary data
bitstreams in information packets of a fixed
length. These packets are well -suited for terrestrial channels, where transmission errors
and data loss are likely.
Besides packetization, the transport technology provides two other important functions: multiplexing and synchronization of
the services that comprise a program. The
transport technology creates a stream of fixed
length information packets from a variety of
elementary bitstreams. Each packet contains
only one type of data: video, audio or ancillary. Because there is no fixed mix of packet
types, the transport mechanism can dynamically allocate the available channel
bandwidth for complete flexibility.
Each transport packet consists of a 4 -byte
packet header followed by 184 bytes of
payload. The header includes means for synchronizing packets and identifying payload
service. The sync byte, always the first byte of
the packet header, contains a fixed pre -assigned value. A 13 -bit field called the packet
identifier, also found in the packet heade;
affords a way of multiplexing various elementary bitstreams. Since the location of the
packet identifier field is fixed, packets corresponding to a particular elementary bitstream
are simple to extract once packet synchronization has been established.

Transmission
The transmission system uses a vestigial
sideband (VSB) technique. Although the spectrum of VSB resembles that of other digital
modulation methods, the signal has additional features that enhance it when recepContinued on page 134

The new Sachtler Vario Pedestals offer unique
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from sitting to standing person's hight
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Vario Ped 2 - 75.

Rock steady and 50 kg /110 lb lightweight,
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lumn can be dis-

assembled in seconds

modules

compact
ease of

-
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transportation.

uickfix, allows instant change of fluid
heads for flexibility - included.
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easy

steering
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crabbing,

smooth and jerkfree column movement thanks to
the
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Sachtler

pneumatic

system. Test for yourself the opti-

mum camera support for all compact Studio /OB cameras, now
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BROADCAST
Caught in

Address Ihttp //www.tek.com/

the web:
The who
knew of
new media
Who expected the
phenomenal growth of
the World Wide Web?
By

Measurement

Color Printers

Video

&

Networking

`I

Shortcut to main.map

Marjorie Costello

In the last year, the World Wide Web has
taken the Internet and the headlines by
storm. Although services like America Online (AOL) and CompuServe have also
grown in the past year, it's the web that has
become the darling of the on -line world.
And the web is growing geometrically, accompanied by even more impressive multimedia offerings, thanks to the efforts of
creative developers and new content -creation tools.
Until a few years ago, the web was an offthe- beaten -path research tool for physicists
and computer hackers. Today, there are more
than 100,000 web sites, visited by millions of
people for personal and business reasons.
And every two months, the number of sites is
doubling, as many companies, organizations,
educational institutions, government agencies and individuals "put up a home page"
on the web.
or establish a site
It often leaves many heads spinning, shoulders shrugging and people remarking: "Who
knew ?" Even the pace of change is changing
in the world of new media. It's approaching
warp -speed velocity.

-

-

1995: The web year in review
What is particularly amazing is that even
the most computer -savvy did not predict the
web's phenomenal growth. Take software
giant Microsoft, for example. When the
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software company was planning its new online service, the Microsoft Network (MSN),
Microsoft wanted to attract subscribers to
MSN's content, chat sections, transactional
services and E -mail.
At MSN's launch in August, timed with
the release of Windows 95, a shift in strategy
was becoming apparent. MSN started offering web access that month
through a
Windows 95 web browser
several months
ahead of schedule. By fall, Microsoft chairman Bill Gates and company had decided
that MSN's real mission was to provide web
access. The company is currently testing
Windows 3.1 and Macintosh versions of its
Internet Explorer web browsing software.
And, Microsoft has made the Internet the
centerpiece of its corporate strategy for the
future.
CompuServe, AOL and Prodigy also offer
web access with browsers you can download on -line. All three provide tools for
creating a simple home page on the web,
accessed through the services. And each is
hatching plans to offer additional Internetrelated services.
During 1995, Netscape, which makes the
leading web browsing software, became
one of the hottest stocks on Wall Street
when the company went public. Sun Microsystems's new Java technology was also a
hot topic because it allows content-rich and

--

platform- independent "applets" to be sent
over the Internet. This sets the stage for
applications and data to reside in the network, rather than in the computer, reducing
the need for internal or other types of storage. Companies, such as Oracle and Sony,
are reportedly working on lower-cost desktop and hand -held computers that exploit
the Java protocol.

Getting untangled
Whether you are familiar with the web or
about to get tangled up in it for the first time,
you face several challenges: typing (addresses) and waiting (for screens to fill). While
most people understand that in a keyboard bound culture typing is to be expected, most
of us are not accustomed to waiting for
high -tech to perform its magic.
Web addresses often have intimidating looking names that are called Uniform Resource Locators (URLs). The first part is the
protocol, which in most cases is http, for
Hypertext Transfer Protocol. Next, you'll
see a colon and two forward slashes followed by www.
short for World Wide
Web. Then, there is the domain name or
computer address, such as sony.com. When
an address ends in con, that means it is a
commercial or company site; edu indicates
an educational institution; org is an organization site and goy is a government site. All

-

Government
doesn't always
work...We do.

Thanks to Matrix Plus II Digital Intercoms
True leaders are made, not born. Since 196E Clear -Corn Intercom Systems has served our customers by keeping
promises and delivering solutions. That's why our systems are used in more government facilities than all other
intercoms combined.
If you need to communicate between many people in a building or
multiple locations on a map, our products, knowledge and expertise
help you meet your goals.
Clear -Corn products are not subject to term limits! We offer none of
the empty promises that are associated with other one -term intercom
systems. Everything we make -even our very first product -is
compatible with today's Clear -Corn products.
All our products are backed with the most comprehensive warranty,
factory, engineering and customer service support in the industry.
The numbers don't lie. With over 65,000 intercom systems and
250,000 belt packs in active service, Clear -Corn wins by a landslide.
From the top, a 12-key LCD display station, a 9 -key
LED display station, a

and a 5 -key

LED

20 -key LED expansion panel,

display station.

Domestic Sales: Gear-Com Intercom Systems. 945 Carrelia Street. Berkeley. CA 94710. Tel; (510) 527 -6666
Export Division: Clear-Com International PO Box 302. Walnut Creek CA 94597. Tel: (510) 932 -8134
© 1996 Clear-Corn Intercom Systems. Matrix Plus is a trademark of Clear -Corr_
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of this information gets you to the
home page or starting point for an
individual web site.
Once you are in a domain, you
can branch to subsections by clicking on underlined text or icons,
which add more words, symbols
and punctuation marks to the address path. Web pages usually end
in html, for Hypertext Markup
Language, the scripting language
of the web. Fortunately, most web
browsers let you store your favorite addresses, eliminating the tedious typing each time you want
to visit.
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Zenith, Motorola, Intel and

Hep
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Hewlett- Packard
cost between
$400 and $500. And, a cable
modem used with one cable system may not work with another
system.
Setting interoperability standards for cable modems has become a priority among cable systems and vendors for 1996. Once
standards are set, prices are expected to fall to the $300 level,
and more cable companies will
offer Internet access. Standards
and lower prices will also make it
possible for companies to sell
cable modems at retail, which is
likely to occur by 1997.
Cable modems also open the door for
more video on the web, a development that
should be of special interest to production
professionals. This past December, when
NBC and Microsoft announced their joint
venture to launch MSNBC Cable and MSNBC Online
two all -news services ;ablemodem delivery was cited as an anticipated
pathway for offering the on -line service.
Gates and NBC executives made it clear
that video would be an important feature in
the new on -line service. At the international
videoconference announcing the venture,
Gates said, "Video will become [as] impor-

MIEMIZIMEMISIMISSEI
WHAT'S NEW?

The waiting game
Perhaps the biggest challenge facing web
users and developers is the waiting game:
Conventional phone lines and modems are
just not fast enough to keep up with the
transmission speeds required to deliver the
graphics, audio and video offered on the
web.
Video presents the greatest challenge because of its bandwidth demands. As a result,
on-line video is not only slow, it is typically
confined to a portion of the screen and
suffers from poor resolution.
Consequently, some of the leading companies in broadcasting, cable, consumer elec-

-

What's hot in Sony Husmeas and Industria! Systems!

tronics, satellite and computers are exploring
ways to deliver Internet data faster to the PC.

Cable modems
tackle the bottleneck
During 1996, more cable companies will
be offering web access through cable modems. Cable modems are connected to a PC
through an Ethernet card or port and access
data through a cable channel at speeds up to
1,000 times faster than telephony modems.
Currently, cable modems are leased by cable
companies to customers because of price
and compatibility problems.
from such companies as
Cable modems

-

-

-

DIGITAL OF COURSE
TSL present their New Range of Digital
& Analog Audio Monitoring Units:-

MONO

AA2

V irr
` r

ANALOG LINE

AES, Embedded SDV & Analog Audio Inputs
"Tek" half rack or 19" 2ru versions
Bargraph or Meter (PPM or VU)
Analog Only Versions Available
30W per Channel Stereo L.S. Amplifier
Line level 0/P for Ext L.S. Amp
Normal/Dim /Cut and Volume Controls
Stereo Phase Error Warning
Custom Specials Available
For further details on these and other TSL products
Please contact:
Edward W. Scott
Avitel, 3678 W. 2100 S.
S.L.C., UT. 84120
(801) 977 -9553
Television Systems Ltd
FAX 977 -9674
Circle (22) on Action Card
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Star in Quality Broadcast Cable

Cabling The World's Technology.

The new star in Broadcast Cable is reaching new

manufacturers of quality cables designed to perform

heights for good reason. Already

for today's applications and the next generation

a

top performer in

the world's most sophisticated markets, CommScope

technologies. Furthermore, all CommScope Broadcast

has quickly become

Cable is tested to meet your extremely high video

a

leader in Broadband and Digital

Transmissions. Now we're proud to be

a

part of your

and audio standards. For your special broadcast

advanced technologies in the Broadcast Market. Since

requirements, contact CommScope, today. And dis-

the early 60's, CommScope's focus has been on cables -

cover

and only cables. Today, we are one of the largest

star performers.

For information call

1

a

full line of

®

CommScope
General Instrument

/

-800-982 -1708 or 704- 459 -5000. Internet address- http: /www.commscope.com.
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tant in the future as text and audio
is

buy the IRD package could add
a DSS set -top box to also receive
the TV programming packages.
DirecTV is working with computer companies, such as Compaq and Gateway, to develop the
hardware for the new service.
Sony and others are designing
new, higher -resolution monitors
that will present crisper and
sharper-looking web pages.

CCd vC/

now."

Relying on the VBI
In addition, companies are also
tapping the vertical blanking interval
and other parts of the broadcast spectrum
to send data at
faster speeds. This past October, a
new industry consortium, the Intercast Industry Group, was formed
to begin exploiting the VBI

-

-

-

-

DirecTV's sister company,

among other potential pathways
.TVC Professional Online
to link the Internet and the PC.
With charter members including
Intel, NBC, Packard Bell, Gateway, CNN,
Web data descending
QVC, Viacom, Netscape, En Technology
from the sky
and America Online
Another new and faster Internet connecamong others, the
Intercast group predicts widespread avail- tion expected in 1996 will be available from
ability of its boards and services in the second
the Digital Satellite System (DSS). DSS is a
half of 1996. Intercast content will be created particularly attractive TV technology for
using HTML, the language of the World transmitting data because of its large chanWide Web.
nel capacity, all-digital service and technoloA PC equipped with Intercast technology
gy -savvy audience. As a result, DirecTV
could, for example, display an actual TV plans to transmit data via its DBS satellites
broadcast
of a news show or a TV by next summer to PCs equipped with DSS
in the top left corner of a
integrated receiver /descrambler (IRD)
commercial
computer screen. In the bottom half of the boards.
Current DSS owners would install a PC
display, consumers could read additional
historical information related to the news IRD board and connect it to their dish
story or the web pages corresponding to the provided they have more deluxe dual -outproduct featured in a TV ad.
put assembly. Also, computer owners who

-
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SONY

- 24 hours a day

57E/1113/
5Y5TEM5
FILM

VIDEO

MULTIMEDIA

SALES

SERVICE

RENTALS

2 Locations in

masses

Stead! Systems - taking the lead. With the largest
product line anywhere, unparalled customer support.
large on-hand inventory and the best prices around Steadi Systems blows the competition away.

Hollywood

(800) 451-6920

New York

(800) 626-0946
(800) 990-8273
(800) 240 -7056

Miami

Atlanta
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Video resources on the web
Once you are on the web, you may start
looking for familiar names from our industry that have established a presence. Among
leading hardware companies, the professional divisions of Sony and JVC both post
information as part of their corporate web
sites. (A list of relevant web addresses is
included at the end of this article.)
Other companies, such as Tektronix/Grass
Valley, Abekas and Silicon Graphics are also
on the web. Panasonic will be linking its

Betacam

Truly revolutionary - the UVW
family. Sony now makes Betacam SP affordable for a
whole new level of users. Check out these powerful
VTR's and cameras and change the way you look at video.

9 locations

Hughes Network Systems, is currently offering the DirecPC data
service geared toward commercial customers and high-end consumer Internet users. Customers downlink data from
Hughes' Galaxy satellite with a 24 -inch
dish to PCs equipped with a special card.
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Chicago
(800) 637 -8521
San Francisco .. (800) 225-8700
Irvine
(800) 229 -5798
Phoeni,,
(800) 486-0515
Web
http: //www.steadi.coni

"

Ah24X7
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The biggest name in studio lenses.

In television studios arouii tie ,/vorld, Fujinon zoom
lenses continue to set new per'orrrance. benchmarks.
Our Ah20X8 is the iniustry star
for newsroom
production, and the Ah20X7 has 3r exuemely wide a igle
for creativity. The Af-24X7 combines this wide angle cif
view with high ZODM ratio to dive - urparalled
For more informa-ion about these exceptional studio enses,
contact Fujinon a 1-800-553-66" 1.
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FOCXED ON ME FUTURE

:30 Japin.

LIGHTWEIGHT
25L CARBON FIBER
2 STAGE TRIPOD
GO HIGHER
The new OConnor
25L Carbon Fiber
2 Stage Tripod
goes Higher, gets
Lower... and is
Lighter and
more Stable
than any
comparable
tripod in the
known
universe.
Beam one
up from
your
OConnor
dealer!

66"
to
15"

SpaceWorks on -line presence to the web in the near future.
Many computer hardware and software companies are on the
web, including familiar desktop video names, Adobe and Macro media. Some companies are mentioning their web address in their
ads and brochures. Industry associations, such as the ITVA and the
NAB, also have sites on the web; and the list is expected to grow
during 1996.
In addition to video -related companies and organizations on the
web, there are also innovative uses of video that you should find
nteresting and even a bit amusing. Professionals and amateurs are
sending feeds from video cameras featuring everything from a view
of Maui sunsets and a glimpse inside a college dorm, to a peek at
downtown San Francisco and a view of Pike's Peak. Updated
periodically, these feeds
of what amounts to video stills
are
being transmitted by a growing number of TV stations and production companies.
Video producers are turning their video cameras on their cities and
studios, offering the view as part of their web site. In some cases, the
station's web site will show you what they are broadcasting on the
air at the time.
There are web addresses with links to dozens of camera -related
sites. Once you find your favorites, you can note their specific
address and access them directly.
And, if you want a peek at what major dollars and talent can
accomplish on the web
including dazzling graphics, audio and
video delivered to your computer
check out the Paramount home
page.

-

-

- -

Marjorie Costello is a broadcast and video industry consultant and
editor based in New York.

a Broadcast Engineeringcontributi

Site search engine
for TV professionals
When

- -

you are on the web, you can use the various search
engines or indexes
such as Yahoo, Lycos, Infoseek and
WebCrawler
to find out if a company has a web site.
To keep you from getting tangled, here is a list of the web
addresses of the sites mentioned in this column:

httpj/www.sony.com

(Sony)

http://www.tek.com (Tektronix and Grass Valley)
http://www.jvc -us.com (JVC)
http://www.abekas.com (Abekas)
http://www.sgi.com (Silicon Graphics)
http://www.adobe.com (Adobe)
http://www.macromedia.com (Macromedia)
httpV/www.ece.ucdavis.edu/maania/11.html (collection of
with links to
live camera feeds from all over the world,
including TV stations)
http://www.columbia.edu ta43 /looksee/html (another video
camera feed collection with links)
http: //www.paramount.com (Paramount)
http://www.nab.org/ (NAB)

-

GET LOWER

oconnor

PROFESSIONAL CAMERA SUPPORT SYSTEMS
100 Kalmus Drive, Costa Mesa, CA 92626
Tel (714) 979 -3993 - Fax (714) 957 -8138
Circle (12) on Action Card
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Let us know about any web sites you have discovered that
may be TV or video- related. If you are a company or organization with a home page, we would like to know about that as
well. Please E -mail the web address to me at either:
MACostello @aol.com or 71044,1067 @compuserve.com.

Internet: be @intertec.com
CompuServe: 74672,3124
FAXback: 913- 967 -1905

nr

Look them ri at in tile eye.
Fujinon's 70X lens puts you so close to the action,
you can see them sweat. So whether you're shootinc up
c ose, or a football field away, Fujinon's Ah70X9.5ESM
dmsn't miss a thing. For more information, contact
Fujinon at 1-800-553-6611.

Broadcast & Communications Products Division
FUUINON INC. 10 High Point Dr.. Wayne NJ 07470-7434 (201) 633-5600
FUJI PHOTO OPTICAL CO., LTD. 1-324 Uetake, Omiya City. Saitama 330 Japan:
Phone: 048-6E8-2152. FAX: 048-651-8517. TELEX: J22885

FOCUSED ON THE FUTURE
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The future of

networking
Broadcast facilities are changing,
and networks are integral to new
facility designs.

The. Bottom
As computers and
networks find their way
into broadcastfaeiliies,
system coinplctirles
increase. Because nl rhis
system integration is
becoming a neeessit-:'.
Finding system
integrators who arc
knowledgeable in al'ti
areas may become
increasingly difficult. ;1 s
this happens, facilities
may need to turn to
manufacturers to provide
equipment and
integration.
S

To many, this year's NAB was different
than previous years. It is no longer possible
to purchase equipment and simply assume it
will automatically interface with existing
systems. New buzzwords include: integrated
systems, compression and signal interconnection systems. Products connected to these
new video or audio networks must be configured and tested to work together in an optimal fashion. Key technological issues include
networking, compression, and finally, software. All of these elements will need to be
integrated into new system designs.
The different digital video topologies and
the increasingly complex and confusing nature of the integration will force the broadcast or post -production user to search for
the best systems provide; rather than the
flashiest product. This will not be an easy
task. The broadcaster will need someone
who can turn visions into reality. They must
be able to provide application- specific systems integration to migrate today's investment into tomorrow's new world.

Networking
Key questions to determine if the network

solution being offered is appropriate to the
application include:
1.

How is the network controlled?

2. What signal system is being used?
3. What is the physical layer transporting

the signal?

Ethernet, as an example, has been chosen
by many as a control network and, in some
cases, pass low bit -rate video. Real -time
commands used in today's broadcast facilities are typically handled by some form of
?oint -to-point RS -422 control. In this example, the Ethernet system is used as a non-

deterministic control device, while the current RS -422 control provides real -time commands to various devices. The current RS422 protocol can play a disc as if it is a VTR,
but it cannot dose a file, open a file, name a
file or control the disc as a nonlinear device.
A new RS -422DP protocol provides realtime commands for VTRs and disc -based
systems. In this scenario, Ethernet still plays
a role in downloading nonreal-time or timeline commands to be executed at a later time.
It is essential, however, in addressing file
servers that respond in real -time can still be
achieved. In many cases, the file server will
emulate a VTR, and as such, must be capable
of fast forward, reverse play, jog, program
play, etc. A file server cannot be simply
viewed as a set of hard disks. It has to be
viewed as a product with mechanisms and
circuitry that will allow it to perform functions, such as dual processing, separate manipulations of audio and video files and
processing of the compressed video signal
during nonreal -time playback. Functions that
are resident in today's VTR, must be resident
in tomorrow's file servers. In addition, material that exists on the file server may be
accessed by multiple user's with different
requirements.
After considering how elements on the network are controlled, the broadcaster must
also think about the signal or signals that
have passed over the network, and what the
physical layer over which these signals have
passed. Is it full bit -rate SDI or is it compressed data over SDDI, ATM, P1394
(Firewire), FDDI or Fiber Channel? In reality, each network topography has its own

merits and demerits. The final decision on
which network or networks are to be used
will be up to the system design engineers
along with which interface manufacturer's

The future of networking
support. The criteria for choosing an appropriate network include:

many broadcast applications and would
force an additional distributor or hub to be

included.
Whether it must be isochronous;
Whether it should be bidirectional; and
Can it handle the required data rates?

A compressed TV facility now and in the
future will likely rely upon full bit -rate SDI
for many applications. SDI will continue to
be the backbone, with SDDI providing the

In addition, if a network is being shared,
the presence of a resource manager responsible for judication and conflict resolution
must also be considered. In light of all this,
Sony has chosen SDI and SDDI as the
networking bridges for the future. We see
this as the best solution, because SDDI is a
simple mechanism for transportation that
is totally isochronous and synchronous.
In addition, the SDDI platform permits
transmission of the 27MHz clock, and as
part of the header and descriptor, information on the format. The SDDI physical
layer is capable of transporting many different types of compression schemes, handling fixed or variable block data and
provides compatibility with existing digital broadcast routers. As part of the SDDI
header information, there are source and
destination addresses. While in the current
implementation there is no use for these
addresses, SDDI does act as a bridge to the
possible future implementation of packet
switching, such as ATM.
The issue of variable or fixed block sizes
that are transmitted with compressed video images must be decided when the TV
facility of the future is being designed.
Blocks can be transmitted in fixed sizes
containing a large amount of information,
with little header information; or in variable sizes that hold smaller amounts of
information with a large overhead being
attached to the header and descriptor information. The knowledgeable systems integrator will be able to develop the correct
total solution for the digital TV facility of
the future.
In suggesting that SDDI will provide a
bridge to packet switching in the future,
there seems to he a lot of interest in ATM
switching. I believe that there are problems
still remaining that need to be resolved
before high- bit -rate real -time transmission
schemes are practical. However, it is true
that for some applications where nonrealtime video and low bit -rate video is involved, ATM switching could be practical

future -proofing that many customers desire. The point here is that this new environment demands more than the old plug -andplay world that we lived in before.

today.
In some areas of our industry, the IEEE
P1394 standard is another option. It is a
technology that could be developed for the
professional TV industry in the future, it is
isochronous and it is capable and defined
up to 1.2Gb /s. Currently, the defined cable
length of 5.3 meters (maybe 200 meters in
the future) is a severe limitation. In addition, the number of nodes that can exist on
each P1394 network feed is insufficient for
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Compression
The next key technology issue that broadcasters will be faced with will be the various compression schemes being offered.
The issue is really not whether these schemes
work, but whether they are suited to the
specific application under consideration.
When trying to answer this question, the
solutions and answers will be based upon
such factors as concatenation, codec costs,
hit rates, latency and the ability to switch
and manipulate the picture. These factors
are important because television is not just
a continuous video data flow; it is switched
and manipulated regularly.
This calls for many steps in the process

where compression and decompression
could take place. Compression and decompression within the same format is not
concatenation. Concatenation is where the
values of the data are changed, forcing the
compression technology to once again recompress the signal.
In the compressed world and in the
planned TV facility of the future, it is
conceivable that the signal will be subjected to at least five codecs between network
acquisition and delivery to the home. (See
Figure 1.) In reviewing compression technology it is important that the selected bit
rate is compatible with the storage availability, transfer rates of the format and
bandwidths on the network.
Data recorders with transfer rates in the
75- 100Mb/s range will make it possible to
record compressed audio and video files as
data. Audio and video streams compressed
to 20- 25Mb/s could then be transferred at
faster than real -time rates. The capability to
record audio and video data as files and
volumes within a directory structure provides additional tools to the broadcaster
that are not available on traditional VTRs.
These data recorders could enhance field
acquisition, as well as archiving operations.

Software
What used to he hardware functionality
is now software functionality. The issue
here is how anyone can evaluate software.
Do you evaluate it by simply looking at the
GUI, or do you determine how the softContinued on page 124

Realtime Video
D -1 suite
By

Howard Sherman

Realtime Video, a post -production,
editing and graphics company in San
Francisco, has invested close to $1
million in a powerful new component
digital on -line editing suite.
According to Realtime Video president
Will Hoover, power and flexibility are
the common factors to all of the
company's hardware decisions. New for
newness sake isn't a sufficient reason to
make a hardware purchase.
Realtime did make a recent purchase
in order to provide clients with
improved image quality and to provide
operators with additional flexibilty. The
company purchased a new Philips
Diamond -digital 20 serial component
production switcher. The new switcher
is the first one to be installed in the Bay
Area.
With a switchable MIE architecture-tolayering capability, improved chromakey, sizing, positioning, wipe generator
and edge- softening applications, plus a
wealth of options, the investment was
worthwhile to Hoover and his clients.
Realtime Video's new suite provides
component digital on -line editing for
any commercial or broadcast project
without having to tie up the Quantel
Henry suite. D -1 projects can be
worked on simultaneously and
independently of each other. Because
the facility if fully networked, elements
of projects can be moved between any
of the edit suites without going to tape.
Realtime's D -1 suite also offers a
dedicated Abekas A57 DVE for digital
effects, an Abekas A72 text generator
and a Graham -Patten digital audio
board. Other new equipment includes a
new digital Betacam DVW700 camera,
which enables the facility to acquire
field video in digital Betacam format
and then edit in post without going to
analog.
The new suite is fully integrated with
Realtime's network that links 13 rooms,
25 desktops, 10 PCs, two Unix
computers, an Internet gateway and a
comprehensive line of blue -chip editing
and graphics technology. The result is a
framework of computer power that
provides clients almost limitless, yet
cost -effective, creative options.
Hoover is convinced that tape -based
technology will remain viable for some
time to come, and is confident that the
new D-1 suite will reflect the best -ofbreed profile that the company has been
nurturing since its move to 60 Broadway
in 1993.
Howard Sherman is an editorial consultant for Realtime
Video, San Francisco.
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Networking your facility

By Kevin McNama r.

Discussions about LANs generally center on connecting a group of
workstations or clients) to one or more shared and
usually more powerful computers (called servers).
However, the broadcast and production industries have found many
new uses for LAN technology, which go far beyond just shipping data
and control signals around the facility. Video networking includes the
storage and distribution of real -time digital video and audio signals.
Video networking is a complex subject and any engineer contemplating the installation of such equipment must have more than a working
knowledge of LAN technologies.
PCs (also called

Network fundamentals
Virtually all of the network products are based partly (or entirely) on
a 7 -layer architecture known as the open systems interconnection
(OSI). Each layer outlines services and
protocols that when combined form the
framework for networking and integrating
different types of networks (see Figure 1). The
seven layers of the OSI are:
L--_

I

C

1. Application layer. The top layer in the OSI
stack. It provides the interface between the

terminated on each end. Devices requiring access to the network to P
into each section using a "tee" connector. The traditional "loopthrough" -type connector used in video is seldom used in data
networks.
Ring. Similar to the bus, except the ends are joined. In practice, the
ring configuration consists of dual counter -rotating concentric rings,
one carrying the signal out and one returning. Devices attached to a
ring network will have "in" and "out" ports, which are connected to
the appropriate ring. Because this approach requires two paths (rings),
media, such as twinax or composite fiber-optic assemblies consisting of
two cables, are used.
Star. More commonly referred to as a hub configuration. The signals
are carried from each device on the network to a central point (the
hub). These hubs can be passive or active. Passive hubs provide on iy 3
simple termination/mixing pointforthe signal s;
an active hub electronically regenerates the
i,
signals. Systems employing active hubs can use
special unshielded twisted pair (UTP) cable.

ÏÌÌ
II

111111 II

Hubs, bridges and routers

For star-type systems, additional network
interfaces are typically needed. These interfaaces
APPLICATION
network and the application. Reading and/or
include hubs, bridges or routers. The
PRESENTATION
writing files between the server and workstanetwork hub acts as a common terminus for.sta
SESSION
tion are examples of processes handled at this
networks. Depending on a network's size, thl
TRANSPORT
level.
hub can be as simple as a small box with a
NETWORK
2. Presentation layer. Translates data and
handful of ports or a large rack -mounted syst nDATALINK
formats between different platforms, (i.e., a PC
with many ports.
PHYSICAL
The two general varieties of hubs are passir e
and a Mac).
3. Session layer. Sets up the connection
and active. A passive hub is essentially a
between communicating applications. Once
resistive combining network for LANs using
Figure 1. There are seven basic layers in the
connected, it maintains the integrity of that
coaxial -based media. Passive hubs are seldo
OSI stack. Engineers typically need to be
connection.
used today.
concerned about only two: the physical and
4. Transport layer. Maintains the integrity of
Active hubs electronically regenerate the
layers.
Network
software/hardthe
application
the data communications element, such as
signals that appear on its ports. The specific
ware will usually take care of the other layers.
flow control and error recovery.
selection of a hub is based on the network
5. Network layer. Provides a means to reliably
protocol selected for the LAN. The hub can b e
route data across the network.
viewed as a major intersection in the network and, therefore, signif es a
6. Datalink layer. Packages the data and adds the appropriate header
critical element in the delivery of traffic across the network. Hubs ca
information needed by other computers on the network.
support data rates up to 100Mb/s and many are available in a mode la
7. Physical layer. The physical hardware necessary to interconnect the
or stackable form to allow mixing and matching of data rates, prote _o Is
and media types. If data rates in exce i5 of
computers in the network. This typically
TYPICAL USE
CATEGORY
MAX. RATED SPEED
100Mb/s are needed, switching hubs
includes the network interface card
No performant e criteria
4111111111.
(NIC) in each computer, the cabling and
should be used.
Telephóns MrGÙfg
2
1MHz
It's occasionally desirable to combi ne
connectors.
Ethernet 108sseT..
Millis
two or more individual LANs within a rl
In order to visualize how the OSI
i nstal lation. A bridge is used to perfor m
this interface. It reads buffers and rese rids
works, let's assume we have a simple 2information between LANS operating on
node network. The network consists of
Table 1. Specifying the performance level determines the
different protocols.A bridge makes the
one workstation and one server with a
speed at which the network can operate and the type of
two networks appear as one to the
word processing program running on
wiring needed. Obviously, as the requirement for higher
system. A router is a network device the
the workstation. Issuing the save
network data rates increase, so do installation costs. Be
relays network traffic between the LA N
command on the workstation would
careful aboutspecifyinga higher-speed LANthan you really
and other network peripherals.
cause the system to save that file on the
need.
Simple network management proto co
server's hard drive. The data to be
(SNMP) is software used to simplify the
saved would first flow from the
task of managing devices, such as hubs, bridges, routers and netwo rk
application layer down to the physical layer and then be transported to
interfaces. This application allows network managers to view,
the server. When the data reaches the server, the process is reversed.
configure and troubleshoot the devices on the network.
W O RKSTRTIN

SERVER

r

1

Topologies
Topologydescribes how the network is interconnected (see Figure 2
on p. 44). Of all the layers defined by the OSI, engineers need to be
most familiar with the physical layer. The physical layer deals with the
cabling, connectors and interfaces required to attach the computers to
the network. The most common types of topology are:
Bus. Typically composed of coaxial cable, twisted pair or fiber and
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Channel access methods
Each device on the network must be able to access the network, but
only in an orderly fashion.Any one of three methods may be used to
accomplish this. These are called channel access methods and they

include:

Contention. All devices can transmit at any time. If two or more

.
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The future of networking
devices transmit at the same time, each device waits a random interval
of time and tries to rebroadcast the data. This process is repeated until a
reliable delivery is made. This method is used in bus and star
configurations.
Polling. The server initiates queries to other devices on the network
in a predetermined order. Attached devices only respond when
queried.
Token passing. Imagine a "token" signal
circulating around a ring (the cable): the token
is passed around the ring in an orderly fashion.
A device on the network can only transmit
when it is in possession of the token; once
finished, the token is released. This protocol is
used exclusively in ring -type network
configurations.
BUS
Because of its speed and inherent reliability,
the token ring network has been the preferred
choice for larger networks. In fact, it is the
only method used by systems using fiber-optic
backbones, such as the Fiber Data Distribution Interface (FDDI). Systems using FDDI
operate at speeds in excess of 100Mb/s. In the
past, most businesses found the cost to deploy
FDDI prohibitive and often relied instead on
copper -based Ethernet protocol, which
operates at the slower speed of approximately
10Mb/s. Recent advances in Ethernet
technologies have brought the speed in line
with FDDI, with the advantage of using the
less-expensive UTP cable.

such as laptop computers, to a LAN or for connecting LANs between
different buildings where laying a cable is impractical. The FCC has
permitted unlicensed operation of these spread spectrum systems at
902- 928MHz and 2.4- 2.483GHz. Most will handle data rates from
2Mb /s, at distances of approximately 30 miles with directional
antennas. For higher data rates, designers should consider using a
standard point-to -point T-1 microwave system. The advantage is muds
more channel capacity. The disadvantage is that the
equipment is expensive and requires FCC licensing.
If you need to carry high data rates via a wireless
media, consider using a standard point- to -point T1
microwave system. This approach is commonly more
expensive and requires FCC licensing.
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Cabling and hardware
Coaxial cables, once the de fa to
cabling standard, are becoming less
common. Unshielded twisted paair
and fiber cables are incre a
ingly popular. Depending on the siz e
of the LAN and the distances
involved, the cabling and installIt
n
costs will be a substantial portio n of
IIIIIIII
the project. Each type of cable h as
its own set of advantages.
The typical fiber media used f or
LANs consists of a graded index multimode fiber-opti c
cable with a 62.5 micron fiber-optic core and 125
micron outer cladding. The light source used to drive the
fiber media operates at a wavelength of 1,350nm. Si igle

mode fiber is used in applications requiring wider

Network protocols
Currently, the 100Mb/s Ethernet protocol has
become the LAN protocol of choice for most
new installations. In planning the physical
layout of your system, it will be essential that
you understand these standards.
Three types of media have been specified to
transmit 100Mb /s Ethernet signals:

Figure 2. There are three basic
topologies for local area networks:
bus, ring and star. In addition, the
various configurations can be intermingled to create combinations,
which allow groups of users to
cooperate as independently (and
efficiently) as desired, yet still share
network resources.

1.100BASE -TX (Fast Ethernet). Fundamentally
a faster "contention" -type access method.
2.100BASE -T4 (100VG- AnyLAN). Uses a new
approach to access the network called "Demand Priority." This system
also supports "token passing." One of the advantages of this method is
that it uses four pairs of telephone voice-grade (VG) cable.
3. 100BASE-FX. Fiber-based "Fast Ethernet" similar to FDDI.

Here are a few more alternative high -speed protocols you should be
aware of:

Asynchronous transfer mode (ATM). Atechnology based on highspeed packet switching. This is an ideal protocol for supporting
multimedia and other complex applications.ATM can use UTP or fiber
cabling. ATM's ability to use simpler (and cheaper) cabling allows
practical delivery of high -speed data to the desktop. ATM is capable of
data rates from 51 to 622Mb/s. However, at this point, ATM is primarily
directed at telco-type applications. Interfacility applications are still too
expensive and too complex for most video /audio needs.
Copper data distribution interface (CDDI). FDDI using copper -based
media instead of fiber.
Fiber Channel. Developed jointly between Hewlett Packard, IBM
and Sun Microsystems. Fiber Channel requires the use of fiber cabling
and is capable of passing data at rates from 266Mb/s up to several Gb/
s. This protocol is becoming more popular, especially for high -speed

bandwidths and longer distances.
Three types of connectors may be used for connect ing
the fiber cable to an interface:

1. FDDI media interface connector (MIC). These
connectors are keyed in various ways and care shoul d
be taken to identify the proper keying arrangement.
2. Duplex SC connector. Designed for simplicity, the
connector is just pushed onto its mating section and t he
connection is completed.
3. ST connector. A spring-loaded bayonet-type conne cto r.
The outer bayonet ring and inner sleeve are keyed. To
make a connection, just line up the keys to the mating receptacle, push
and twist to lock.

Losses on a fiber cable should not exceed 11 dB, including connectors. Expect 1 dB to 2dB of loss per 1,000 feet of cable. The cabling isn't
where the losses become significant- it's the connectors that add most
of the loss. Connector loss will range from 0.5dB to about 2dB each,
depending on how well that connector was installed. Dust or skin oils
on the connectors will substantially add to the system losses.
Caution must be exercised when installing either fiber or copperbased cabling. Kinks, sharp bends and incorrect connector attachment
can wreak havoc on the best- planned installations. Installation errors
typically express themselves as either slower than expected throughputs, data errors or poor reliability. The EIA and Telecommunications
Industries of America (TIA) have produced a set of standardized
installation practices known as EIA/TIA 568. This guideline covers all
aspects of cabling methods, from specifying the proper cable type to
connector selection and installation (see Table 1 on p. 40).
Although this has just been a review of the basics, there is a lot of
information about networking and LANs in print.A search on the World
Wide Web will provide a virtually unlimited source of up -to-the -minute
information on the subject.

video applications.
These are just a few of the high -performance protocols available.
Although not considered a high-speed protocol, wireless Ethernet is
developing into a popular media for connecting portable workstations,
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EDH: Monitoring

networked
video
I

r

The Bottom Line:
Now that more facilities are
expanding their use of serial digital
video, monitoring the networks'
integrity is more important than
ever. Error detection and handling
is a new technology that measures
errors in serial digital signals. Now,
engineers have a way to measure
errors and correct the situation
without taking the system down.

MspM

nf

Reseri

fffJfCFmw
."

Mffrra

_;Fecedenis

M

r wse fl.q
rr es fl.q
r ,de leg

f tNf flnrs«A

r

fog

.rseg

ffMi:3+.sr:s
F

rror

low if as SSW ll 71

(..rrws/sec Ff
11031 sec If

N

of EDH testing techniques is recommended in
serial digital TV installations as an in- service
quality -check system, and the sky's the limit on its
other uses.
Use

Error detection and handling (EDH) is a

powerful new technology developed to
measure errors in serial digital TV signals.
It provides a precise method of reporting
errors, enabling engineering personnel to
take action to correct the situation.
The future of EDH is exciting. The technology can be applied to the inputs and
outputs of all signal processing equipment,
and EDH may eventually lead to automatic
rerouting of signals around faulty paths or
devices.
Digital video signals are inherently more
Photo: This screen shows a typical status monitoring view from Leitch's EDHview software.
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complex than analog signals. It might be
better to describe them as predominantly
video, since they can contain up to four
channels of audio, as well as a digital
equivalent of vertical interval time code
and other ancillary data.
Also, digital signals are more robust and
less subject to losses, and when errors do
occur, they are less catastrophic. A bit loss
may not be noticeable in terms of picture,
but it can cause a loud pop in monitored
audio or create a time -code discontinuity.
Because these errors may not be detectable when viewed on traditional test equipment, new methods of measuring serial
data validity have become necessary. This

is

where EDH technology comes into play.

How EDH works
The principle of EDH is based on techniques similar to those used in other digital
communications: an EDH transmitter is
located at the front of the signal path and
an EDH receiver is located at the end of the
path.
The first EDH device performs calculations based on the digital picture bits in
each picture field and inserts this information as ancillary data in the blanking interval at the beginning of the following field.
This integrity checking data is then passed
on through the transmission path.
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EUH: Monitoring networked video
The second EDH device, located downstream, repeats the same calculations, comparing the result with the ancillary data
contained in the signal. If the two numbers
don't agree, then one or more errors have
been detected. These calculations result in
what is known as a checkword, which is
calculated using the Cyclic Redundancy
Code (CRC)/ International Telegraph and

Telephone Consultation

EDH INSERTION
2. EDH PACKET IS INSERTED INTO

ANCILLARY DATA SPACE OF SERIAL VIDEO

-'

SERIAL

PARALLEL

OUT

DATA

MUX

CO- PROCESSOR

Committee

(CCITT) polynomial generation method.
Figure 1 illustrates EDH insertion at the
output of a serial digital device. The parallel
data is passed through a coprocessor that
counts field by field and generates a CRC
per field. The CRCs are muxed or multiplexed into the parallel data and then the
parallel signal is serialized and transmitted down the coaxial cable to the next

CRC

CALCULATION

EDH GENERATOR / INSERTER
1. CRC IS CALCULATED FOR
EACH FIELD

device.
The serial signal is received at the input of
the next serial digital device. The signal is

Figure 1. EDH insertion at the output ofa serial digital device first involves CRC calculation for each field.
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EDH RECEIVING
1. PREVIOUSLY INSERTED CRC
IS EXTRACTED

PARALLEL
DATA

SERIAL
IN

DESERIALIZER

CRCs

EXTRACT

ADD

CRC

FLAGS

CRCs
3. THE TWO CRCs

hp..

standards.

CO-

PROCESSORT

CRC

COMPARATOR

ERROR
REPORT

ARE COMPARED
CRC

was developed to overcome this, and it
was ratified by the then International Radio Consultative Committee (CCIR), a
branch of the International Telecommunications Union (ITU). The results became
the SMPTE 259M and ITU -R BT601 -2
Initially, the only chipset able to accomplish the results of this standard was available from Sony; more recently, Thomson
Broadcast, GVG/Tektronix and Gennum
have also developed alternatives. Each has
its own merits and all have a common
function
serialization and deserlalization of component digital signals.

-

CALCULATION

EDH RECEIVER

2. NEW CRC IS CALCULATED FOR
THE SAME FIELD BASED ON
INCOMING DATA

Figure 2. After the previously inserted CRC is extracted from the next serial digital device, a new CRC is
calculated.

deserialized into parallel data, and the CRC
from the previous device is extracted. A
new CRC is calculated and compared to
the CRC from the previous device. (See
Figure 2.) If the comparison fails, then an
error is found, and these discrepancies are
inserted as flags in the outgoing parallel
data. At this point, these discrepancies can
be reported to the user. (See Figure 3.)

Benefits of serial
digital signal handling
The benefits of component video have
been clear for some time, but the cost of
installing three cables in the analog domain can be expensive, not to mention the
work involved in routing and timing those
cable signals. The benefits of digital circuits are also well- known, especially in
communications. Therefore, a combina48
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tion of component and digital makes an
ideal medium for video signals.
Initially, the parallel distribution of digital video signals was time-consuming to
install and suffered from bit slippage over
long distances, resulting in signal losses.
serial distribution
Thus, a new method

-

FLAG

ERROR STATUS

Testing serial video signals
Digital TV signals are powerful. E,perience has shown that errors in these signals
are often fleeting or transient, or they can't
even be detected visually before the picture
suddenly disappears completely. This sudden disappearance is commonly called the
cliff effect. The phenomenon occurs when
the data quality of a seemingly perfect
picture deteriorates to the point where, if a
few more meters of cable were to be added,
the signal would become useless.
That's why trying to measure a digital TV
signal with conventional test equipment,

INTERPRETATION

EDH

ERROR DETECTED HERE

ERROR DETECTED

EDA

ERROR DETECTED ALREADY

ERROR DETECTED UPSTREAM

IDH

INTERNAL ERROR DETECTED HERE

EQUIPMENT ERROR DETECTED

IDA

INTERNAL ERROR DETECTED ALREADY

EQUIPMENT ERROR DETECTED UPSTREAM

UES

UNKNOWN ERROR SEQUENCE

NON -EDH SIGNAL SOURCE

Table 1. For each oldie three picture areas that EDH examines, SMPTE RP165 provides for the optional
use of these five different flags.
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PHILIPS
© 1996 Philips Electronics North America Corporation

And we're making

DVC PRO Digital ENG

Spirit DataCine

Systerrs

film images with hi -res, full 2K, real-time

introduces four product innovations that
will imprJve your bottom line. Our new

scans. making breath -taking film -to -tape

component production switches. 'they're
fast becoming the standard of choice for

transters in less time. Our VDR fami y of

better looking, more complex, more excit-

DVCPRO cameras and recorders provice

video disk recorders and servers inprove

ing fide programming. These are just: a few

compact, affordable digital acquisition;
speeding -up the news gatl-ering process.

your existing resources by adding the re

bility and instant- access o' digital s:o -age.

of the ways Philips Broadcast Television
Systems is making television even better.

Our revo utionary Spirit DataCine captures

Or consider our Diamond Digital serial

To find out more, call

Philips

Broadcast

Television

la-

I

-

800 -962-42E

7.

elevision happen

DR Family of Video Disk
Recorders and Servers

Diamond Digital
Production Switchers

PHILIPS
©

Circle (27) on ActiDi Card

1996 Philos Electronics

North America Corporation

EDH: Monitoring networked video

Why are people choosing

such as waveform monitors and vetorscopes, required the signal to first be passed
through a digital -to- analog converter. Still,
what must be found are bit errors in the
signal, and this is where EDH technology
makes its contribution to the digital world.

Digital errors
error is defined as one data word
whose digital value is different at the destination from what it was at the source. Such
errors can be caused by faulty equipment,
poor installation or more commonly by
excessive cable lengths. Typical errors fall
into three categories: bursts of errors, processing errors and marginal errors. All digital TV systems suffer from errors.
Bursts of errors may be caused by coupling external sources of impulse noise into
the serial data path. Often these errors
span many picture lines and may affect
more than one signal path. Generally, this
is only a problem in cases where the impulses are of significant magnitude and
have fast rise times. But most power -line
transient sources have long rise and fall
times sufficient enough to prevent an error
A single
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Marginal errors are the
most insidious type of
serial digital fault.

1I a',l
i

1
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"Collage is one of the things that
makes our new digital suite ur_igie It's
more than a character genera_ot, rt s a
graphics workstation, on -line ani in
ti-e room."
-

Scott fd 'ebs

"We are impressed with the spec
features, gca}ity of graohics, and e4
of operation. Finally there is
graphics s 'stem that delivers all

promises.'
-

CIîY-TV Much Music BrrLo

IPA The Edi ng P_.tase

"For our totally CCIR -601 dgital
environment Collage is the perfect cnline digital graphics device."
-

"More than traditional CG, Collage
is a fast, high quaiity bridge betwee
our edit hays and graphic creatio
areas."

Barg /ntj,ers

-

Rainmaker Digital Pi -ti& e- Inc.

Paul Chapn

L'nitel Video L

Combining high performance CG, paint, and still store capabilities, the Coll
family of workstations is redefining tie role of on -line and on-air graphics system
Call 1 -800- 461 -7814 to arrangr. , sur demonstration today or see us in boot
S _618 of the Sands Exhibitior hall at NAB'96.
Distribution in the Americts t

y-

%1:

nu fact

.irul

by.

MAJOR

Technologies Inc.
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Processing errors occur when a piece of
equipment is not fully transparent to the
digital data. This could be due to modification of any common picture parameter,
such as gain, digital filtering or rounding
errors during processing.
Marginal errors are the most insidious
type of serial digital fault. These path errors are caused by the receiving device's
inability to sample the data a:curately.
They are common in serial systems and are
the most difficult to identify and solve.
Under normal circumstances, no errors
whatsoever should be expected in the digital TV environment. But when an error
does exist, it may be taken as a sign that the
transmission path is stressed and in need of
corrective action. Attention to the error is
vital when the digital signal is carrying
embedded audio, because noise due to bit
errors is more disturbing to the ear than it
is to the eye.
In communications, the goal is to reproduce the signal without modifica:ions. Unfortunately, TV pictures are continuously
undergoing change. A producer may want
to add a logo or message, and sometimes it
is necessary to add or delete captioning or

1996 ASC Audio Video-Co porolion. Vldual Recorder Is a registered trademark of ASC.

What digital ought to be.
Virtual Recorder Systems: Multi -Channel

Commercial Insertion Network Delay Nonlinear Editing

© 818.843.7004
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imagine The
Possibilities Of
A Completely

interactive
Cable System.
MN

Y and Motorola are registered trademarks of Motorola. Inc. CyberSURFR

and Cable

Router" are trademarks of Motorola, Inc. C1996 Motorola. Inc.

Cy berSURFf

-able Modem

Now You're in The Loop.

The CyberSURFR cable modem
connects any computer system
running TCP /IP protocols to
a cable distribution system
for extremely high speed

An infinite source of new revenue
awaits you through Motorola's
CableComm technology. Created by
the inexhaustible talents of Motorola's
engineers, the CableComm system
will deliver the boundless potential of
telephony, high -speed data and video
phone services as well as the bounty

multimedia communications.

Cable Router''
Cable Router provides the

interface between a hybrid
fiber /coax transmission
system and local and remote
TCP /IP networks. Residing in
a headend or central office, it
concentrates traffic from cable
modems and manages all data
communications bandwidth
in the HFC system.

of all other infobahn applications.
Employing Motorola's encyclopedic
knowledge of radio frequency technology, we designed a system that
overcomes the upstream noise ingress
inherent in the hybrid fiber /coax
infrastructure and takes full advantage
of HFC's expanding capabilities. Making
it possible for you to offer both wired
and wireless cable telephony.
This CableComm system also
possesses an endless array of
additional features that make it a
total system solution. These include
low power dissipation, interactive
high -speed data products and robust
bandwidth management.
The possibilities are infinite. As
are the opportunities for growth and
new revenue. Now is the time for
system operators to make their move
and be prepared to deliver a completely interactive system to their
subscribers. Call Motorola today and
find out how the CableComm system
can help you win the battle for the
local loop.

Cable Access Unit (CAU)
Located at the subscriber
premises, the CAU bridges the
cable and separates the -elephony from video signals on
the downstream and injects
signals on the upstream.

Cable Control Fram.r' !CCF`
Located at the cable headend,
the CCF provides a connection
between the local phone
switch and the cable system,
supporting both wired and
wireless cable telephony.

http: / /www.mot.com /multimedia

Operations and
Maintenance Centers
'OMC)

3436

1

The OMC allows the cable
operator to manage and
maintain all elements and
functions of the system from
one centralized location.

Kennicott, Arlington Heights, IL 60004
-800-2WAY-HFC 847 -632 -3409

N.

MOTOROLA
Multimedia Group
What you never thought possible:"
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other data. When this happens, how does
the EDH device distinguish an error from a
desired picture change? It can raise a flag to
tell an operator that there has been a change,
and it can tell him or her if the change is in
the active picture or in the blanking inter .val. It can also let the operator know if an
error occurred in the last link of the chain
or further upstream in the transmission

EDH RECEIVING
5 DISCREPANCIES ALSO INSERTED AS

FLAGS FOR DOWNSTREAM PROCESSING

SERIAL

PARALLEL

IN

DATA

EXTRACT

ADD

CRC

FLAGS

path.
SMPTE's RP165 describes error detection checkwords and status flags for use in
serial digital interfaces for television. To
provide a means for checking integrity of
the serial digital transmission path, SMPTE
has issued a proposal for manufacturers.
The plan calls for EDH circuitry to be
incorporated into serial transmitters and
receivers to generate and detect checkwords.
This can identify errors in the digital bit stream.
Interpretation of this proposal has been
left to manufacturers to determine the best
ways to handle error reporting. Some new
products have already emerged offering
EDH signal insertion and detection capabilities, and it's anticipated that as integrated circuits become available, EDH analysis
techniques may be applied to most digital
signal processing equipment.

ERROR
CRC

CRCs

COMPARATOR

CRC

CALCULATION

5. DISCREPANCIES REPORTED TO USER
EDH RECEIVER
1

AS ERRORS

-::111=1?<U=1_:

=r_:

.

Figure 3. If an error is found at this point, the discrepancies are inserted as flags in the outgoing parallel
data before they're reported to the user.

Error flags
EDH uses a series of error codes or flags
located in the ancillary data portion of the
signal to determine errors. Logically ana-

When it comes to the very highest
quality and superior performing connectors and patching
components, Trompeter
is "Number 1."
Custom -designed or
off- the -shelf, no one
builds patching and R.F.
interconnect products
better than Trompeter!
Call or fax us for a catalog or information about our products!
ISO 9001 Certified
Quality doesn't cost...it pays!

ALTROMPETER
INC.
E L

E

C T R O N

I

C S

.

31186 LaBaya Drive, Westlake Village CA, U.S.A.

91362 (800) 982 -COAX Fax (818) 706 -1040
http: / /www. industry .net /trompeter.electronics
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FLAGS

Trompeter delivers a
sure pass every time!

56
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lyzing these flags and their respective positions in a digital system can provide an
overview of a complete systems' operation.
CRCs are calculated for and EDH examines
three areas of the picture: the full field (FF),
active picture (AP) areas and ancillary data
(ANC) for which a checksum is made. In
this way, the EDH detector is able to identify if an error is in the active picture area or
in the blanking interval. For each of these
three areas, the SMPTE RP165 provides
for the optional use of five different flags.
(See Table 1.)
If an EDH device receives a clean signal
with EDH information but no errors, the
checkwords are entered as ancillary data
on the following field, and none of the flags
are set. If the signal contains no EDH
information, the Unknown Error Signal
(UES) flag is set.
If an error is detected in the active picture,
for example, then the AP Error Detected
Here (EDH) flag is set and the new checkword is recorded in the following field. The
next downstream EDH device will set the
AP Error Detected Already (EDA) flag, and
it will reset the AP EDH flag back to zero.
At this point, someone monitoring the
system would know that there were no
errors in the chain but that an error did
occur further upstream. An engineer could,
therefore, quickly check the entire system
by simply looking for the presence of an
EDA flag upstream at the start of the chain.
The EDA flag is never reset until the error
is corrected.

The future prospects for automatic signal
rerouting in event of failure are indeed
promising. Imagine a routing switcher redirecting an EDH signal error around a

IKEGA.\I

/A\ "ID'S

DIGITAL DISK CAMERAS...

BE READY

FOR ANYTHING.

Dead footage can be your worst nightmare. You anticipate
record and then discover the shot was missed ... too late.

remarkable tapeless ca

.

-iodels. The DNS -11 with
with

RetroLoop solves this dilemma. RetroLoop captures the
moments before and the moments after the action begins.
Simply set the record mode in continuous loops of 10
to 60 seconds. When the action begins. hit the record
trigger and you've got the whole story including the
"footage" contained in the loops recorded just prior
to pushing the record trigger.

IT CCDs

FIT

eras are available in two
CDs, and the DNS-101

.

'

Ikegami's Digital Disk Cameras: Be Ready For Anything.
For further information contact
en Ikegami Regional
Eales Office,

Ikegami's Digital Disk Cameras combine
camera know-how with Avid's disk -based
recording and non -linear editing software.
No dead footage, you'll get the shot and be
ready to air the finished story ahead of -he
competition. Pictures are recorded d gitally
on a removable FieldPak ' This revolutionary
non -linear recording technique allows instant
editing back at your facility, or even iin he field

with the built -in editing capabilities.

ERAS:
Ikegarni Electronics
Inc 37 Brook Avenue..\,laywr.1.
West Coast: 3101 334-0030 Southeast: 19341 733-2203 Southwest:
I4.

NTI
'

I3

'I-

2errnl oop and Fera ak an ..

3689171

.

334-9774
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The advent of digital television
calls for new interface solutions.
If you're going digital, this is the
modular system you need to
ma<e the transition as painless
as possible.

A Pass

Kudos IQ provides a flexible,
controllable, 0 -bit digital system,
ideally suited to automated
environments.
I

the performance of
dedicated units, but in ulta- compact
rack- mountable form.
It offers a

l

For more information about Kudos IQ and our ever- expanding range

of modular functions, please contact
UK Tel: +44

USA Tel: +I 408 734

us at:

(0)181 607 9455 Fax: +44 (0)181 607 9466

France Tel: +33
IndiaTel: +91

I

1

1

45 28 10 00

Germany Tel: +49

6481740 Italy Tel: +39

6 66 38

E -Mail:

611 99

1688

Info©Snell.co.UK

0840

594 Japan Tel: +81

3

3446 3996

Russia Tel: +7 095 1926992

o
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path that has reached its fault threshold. The station's system itself
could advise a centrally located operator of the exact room, rack,
frame and frame position of the faulty equipment or path.
The implementation of EDH on a systemwide basis can simplify
error detection, act as an in- service quality check or make the
vision of a self -monitoring TV station a reality.
Debby Canto is a marketing specialist for Leitch, Chesapeake, VA. Contributing to the article were
sales, marketing and engineering personnel from Leitch Technology International, Toronto, Canada
and Leitch Europe Ltd., United Kingdom.

Multi-Channel
Video Filter Modules.
The C -MAC range of SMART active thick film modules provide a total
filter and buffering solution to interface digital video encoder chips to both
composite and Y/C outputs. Optimised for high quality graphical workstations
or advanced PC card video output applications, they are available in SIP and
height conscience DIP formats. Oversampled and non -oversampled matched
channel delay variants are also available.
Accurate Sin X/X correction for
27MHz sampling.
Drives 2 composite and 1 Y/C output.

Optimised for Digital encoders including
those with current mode DACs.
Video outputs centred about ground.

C -MAC West Coast Sales Office
187 E. Wilbur Road Suite 8 Thousand Oaks
CA 91360 USA

Tel: (805) 3731990

Fax (805) 373 5250
C -MAC Microcircuits (UK) Ltd
Tel: +44 (0) 1493 856122 Froc +44 (0)

1493 858536

frAge

MICROCIRCUITS
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ethe Dawning of a New Era

in UHF -TV High Power

Broadcast Transmitters

A solution to EDH
Leitch Technology Corporation

has developed an EDH
status monitoring system called EDHview that will
simplify the error monitoring and detection process. It
enables a number of EDH devices, such as DACs, ADCs,
routers and switchers, to operate under a common
monitoring system.
With the Leitch system, the status of all EDH- equipped
serial signal paths throughout a complete installation or
TV station can be monitored automatically. The system
will also maintain a complete log of errors
all without

-

operator intervention.
The hub of the EDH view system is a host PC that runs
simple -to -use EDHview Microsoft Windows software.
The PC runs a serial communications network to all
EDH-equipped devices or nodes. The status of the EDH
data from every node is fed back to the PC, which will
interpret it and react according to the respective node
set -up. When EDH errors are reported, the PC can raise
an alarm.
Every node is capable of being configured separately
by the user to respond with visual, audible and /or
external alarm notification to a multitude of differert
situations. The error-reporting characteristics of each
node allows channel-by- channel determination of what
class and degree of error constitutes an alarm. Higher
degrees of protection monitoring can be used on critical
paths, whereas occasional use and other lower -priority
paths may be considered more tolerant of signal loss and
configured accordingly.
Accumulated errors on a system -wide, node -by -node
basis will be logged continuously with a date and time
stamp. Thus, a complete log file may be viewed on the
PC or routed to a printer. A complete history of errors
over every signal path in an entire TV station could be
available at a glance.
Leitch's high -speed DigiNet control network
which
is now used with the DigiBus system and to integrate
routing systems
allows random access and real -t me
reporting for the EDH view system and other similar
programs that may be developed.

-

-

INNOVATIONS IN TECHNOLOGY
Advanced amplitude and phase linearity correction
Individual correction on each common mode IOT
EEV- recommended Thyratron Crowbar and Filament Black Heal
Direct plug -in to wave guide transition on tube output
Soft start beam control
Easy access to components for servicing

Call us for complete information and pricing on
the next generation of transmitters.

Qualify

Performance

Price

Burlington.

KS 411111;

Phone h0h -182- 74ll)
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FAXback:

ADVANCED BROADCAST SYSTEMS
1659 Production Drive

Internet:
be @intertec.com
CompuServe:

Broadcast Engineering April 1996

913 -967 -1905
fax 696- 282 -7581

INTRODUCING QUANTEGY.
THE NEW COMPANY THAT'S BEEN MAKING
AMPEX TAPE FOR OVER 35 YEARS.
Nothing's changed, really.

And the same manufacturing, technical support and sales people.
You even get the same Ampex" brand name.
The difference is that we're now the only media company
dedicated exclusively to you, the recording professional.
So call us today and we'll tell you more
abo
yer
Afteut r 35 years, we're just getting started.

You still get the audio mastering tapes that go gold more than

all other brands combined.

The same top quality video tapes used by broadcast and
creative professionals around the world.
The same market-leading instrumentation
tapes used by aerospace and government.

ANTEGY

Quanteiy Worldwide Sales Offices
(201) 472-4100

South Central (Dallas)

(214) 620-9033

UK d Ireland (London)

(301) 530-8800
(770) 491 -7112

Northwest uSan Francisco)

(510) 881 -7341

layer

Southeast (Atlanta)

(818) 566 -1089

Germany 8 Austria

Midwest(Chicago)

(708) 590-5100

Smokiest !Los Angeles)
France 8 North Africa (Paris)

33 -1-4731 -7171

:tetra' Europe

Northeast (New York)

Mid-

Mirk (Washington,

D.C.)

Iberia (Rome)

All trademarks arethe properly of their re:pectire owners.

(London)

44- -731-302240
39-6-52!r-3330
d9- 694:107540
44- 1-73' -312218
1

Middle East/Africa (London)

44 -1- 734 -302218

Benelux (N ¡widen)

31- 24-3730484
46- 8090 -75103
(905) 821 -884C

Scandinav a (Stockholm)
est. 209

Canada (Toronto)

Ouantegy Inc. 1025-A Terra Bella Avneue, Mountain View. CA 94043
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(415) 903-1100

st.

213

Latin America 8. Caribbean
(San Francisco)Asia (Hong Kong)
Australia 8 New Zealand

(415) 903-1132

852- 2736-1866
61- 2- 869 -0600
1/96
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Given

the popularity of the BVP- 700 /750, which

set a new standard in high -end studio and field

production, we figured it was time for

a

sequel.

Presenting the BVP- 500/550: cost -effective

cameras that spin off the advantages of Digital

Signal Processing into

a

wide variety of new

applications. But here's the real crowd- pleaser.
LU

o

These new studio and portable cameras can be

made Digital Signal Processing such

configured with any one of

Superior, consistent picture quality. Easier setup

three plug -in assemblies. Each

delivers its own level

ity and reliability. So it's probably safe

That means you've got the imaging per-

BVP- 500/550 also maintains the benefits that

big hit.

and instant recall. Long -term stabil-

of CCD quality

formance your application needs. Our new

a

to

say this is one spin -off

that won't be

canceled after the pilot. For more irformation, call

l

-800- 635 -SONY, Ext. 500.

SONY

By

Charlie 'Goode

Commercialinsertion systems
AtWWCP-TV,,Johnstown, PA, an OdeticsSpothankis used to provide automated playback.
The adjacent C-format and Beta -format machines provide the long -form playback needed
while the video on-air caching is provided by ASC disk recorders.

After years of
dominance by
tape -based
systems,
commercialinsertion tasks
are now being

handled
increasingly by
disk -based
systems.
The Bottom Line:
Commercials are the
lifeblood of every TV
station. If mistakes occur
and a spot doesn't air, that
piece of time is lost forever.
As the digital evolution
continues, this critical task
is now increasingly being
handled by video disk
players or servers. However,
developing a reliable system
involves much more than
just dumping your tape to
disk.
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When the first automated digital commercial- insertion systems hit the market
two years ago, it may have marked the
beginning of the end of videotape as the
medium of choice for playing TV spots and
programming to air.
Disk -based replay systems hold a number of advantages over their tape -based
predecessors. They can operate continuously with little or no operator assistance,
while simultaneously supporting multiple
output channels. They also make it simple
to broadcast any recorded material in the
instation's inventory on short notice
cluding news segments that need to be
reorganized to accommodate a breaking
story or commercials during a live sporting
event where the frequency and duration of
breaks is unpredictable.
Digital commercial- insertion systems
work by compressing video data and storing it on a computer disk where it remains

-

cached (temporarily stored) until it is played
to air. The amount of material stored on a
disk varies, depending upon the system's
design. A basic all -disk system might use
10 9GB disk drives to store 10 hours of
material. The more advanced cache systems are often linked to a tape library and,
therefore, require less disk space.
A number of developments in data storage technology helped digital commercial
insertion move quickly from a pipe dream
to a reality. Once video could be cornpressed to a manageable file size, it wasn't
long before affordable JPEG and MPEG

video -compression equipment became
available. At the same time, the cost of
hard-disk storage plummeted. By 1994,
the technology was feasible for broadcast
applications and the first disk -based insertion systems were unveiled.
According to industry estimates, more
thán 500 digital commercial-insertion sys-

You can

turn to many different

companies to equip your new digital studio.

Luckily, you don't have to.

The SPG 422 Component Digital Sync Pulse Generator is fast
becoming the new industry standard, providing master digital
timing references plus serial digital video and AES digital audio
test signal sources.

The new Tektronix 764's Session Statistics Display records key
digital audio parameters, while the WFM6O1i provides
extended error checking, eye pattern testing, and a traditional
analog display for serial digital video.

You can shop a long list of

content, data integrity and transport layer. And to perform

suppliers for bits and pieces of

every essential studio function, from monitoring channel

test equipment for your new

status data and accumulating session statistics during

component digital studio.

digital audio mastering, to testing the integrity of a

Fortunately, that's an ordeal you

270 Mb /s digital video transport layer.

Why deal with a multitude of suppliers when you

can avoid.
Tektronix is the one place you can turn for all the test

than 40 years.

equipment to equip your entire high -end digital studio.

For information on any of our communications test

Plus all the expertise and assistance you need to ensure

solutions, just call 800 -426 -2200. (When prompted, press

that your move to digital is fast and efficient.

"3" and ask for program 464.) Or, find us on the Web at

Tektronix offers the industry's most advanced

instruments to monitor and analyze everything, including
T
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T

I
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can turn to Tektronix, the video industry leader for more

I
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http://www.tek.com/mbd/w464
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C O M M U N
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Tektronix
O1945 Tnktranix Inc. VAA- TVTST2-41
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Commercial- insertion systems
tems are in place throughout the world.
That number will multiply as aging manually loaded equipment becomes too costly
to run and maintain. With the prices of
digital storage continuing to drop and storage capacities doubling every 18 months,
the end is no where in sight.
Basically, two digital insertion configurations are available today: The all -disk models and disk -caching systems linked to automated tape libraries.
The disk -caching systems can typically
accommodate nearly any VTR format,
which makes it easy to rotate your spots
onto disk for air play as they are needed.

All -disk configuration
All -disk systems are being marketed as

the digital solution for stations ready to
replace their sequencers or manual replay

equipment.
For stations that need less than 12 hours
of storage, an all -disk system is considered
more practical than those linked to library
management systems. At the 12 -hour mark,
the tape-based library management option
becomes more economical because of its
greater storage capacity.
All -disk system packages usually include
a control computer, a digital video disk
recorder, program and record/dub switch ers, interfaces for additional VTRs and
monitoring equipment.
Here is how they typically work: After
the playlist is downloaded into the system, it prompts the operator to load the
required spots on to the disk, well in
advance of their scheduled air time. The
spots stay on the disk after being played
to air until space is needed for new
material. If the disk system is sized properly for the operation, all currently needed material will be on the disk and only
new material coming into the facility
would need to be added each day.
All -disk systems allow the operator to
preview programs and mark in and out
points for entry into the database. The
system also switches in and out of network feeds to provide a consistent on -air
presentation.
To guard against errors that can occur
with paper logs (and manual data entry), most systems include a traffic and
scheduling interface. Schedules can be
transferred to the system via disk, serial
interface or network connection. The system software also manages the recording
and identification of new material and tracks
all of the spots and programs in the system
database.
Because video disks are the heart of the
system, a disk -drive failure could spell disaster. To prevent this, most all -disk systems have a built -in hard -disk redundancy
feature that allows the system to continue
66
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to operate with no loss of data even if a
drive fails. The most common solution is
called Redundant Array of Independent
Disks (RAID). At least five levels of RAID
protection are available through this technology. For more information, see "RAID
Storage Technology," August 1995.

Digital commercialinsertion systems work
by compressing video
data and storing it on
a computer disk where
it remains cached until
it is played to air.
RAID level 0 indicates no protection for
the data from disk failure. If a single disk
fails, the system will not be able to perform
the task. RAID level 5, on the other hand,
allows even the parity drive to fail, and the
system can still recover without loss of data
or interruption of the operation. A RAID

(VDR) is used for the actual on -air playback. However, the long -term storage of
the material remains on tape. Because this
approach is integrated with a cart machine
or library system, the disk -cache approach
provides more flexibility than its all -disk
counterpart. Commercials and programming are archived on videotapes stored in
the cart machine. Depending on how the
system is configured, as many as 7,000
spots and 30 programs can be stored in a
cart machine library and accessed by a
disk -cache system.
An important key is to know what material
to store on the disk and how long to leave
it there. This is important so that the tapes
don't have to be repeatedly dubbed into
the system, which causes wear and takes
time. Also, there is the need to minimize
needed disk storage space, even if it is
relatively inexpensive.
Using a storage scheme adapted from the
computer industry (see sidebar, "Borrowing Techniques from the Computer Industry," on p. 70), archived spots are transferred by the system to the digital cache,
where they are played directly to air, Only
one copy of a spot is dubbed to the cache;
no matter how often it is scheduled, it
doesn't have to be downloaded again. These

T

Shown in the inid- construction phase, the Spotbanksystem atKIMO -TV, Anchorage,
IK, is tied to Beta decks for long -form playback.

level 3 or above will provide continuous
output even if a data drive fails. The missing data will then be rebuilt onto the replacement drive in the background.

Disk -caching systems
Stations with extensive spot inventories
and those wishing to automate the presentation of programming and commercials
from disk will use a disk- caching approach.
In this configuration, a video disk recorder

systems use smaller capacity disks than the
all-disk models, because the automated
tape library moves material from tape to
disk, as needed.
With material played to air from disk
rather than tape, only one VTR is needed.
That leaves the remaining VTRs to be put
to work for additional on -air channels or
recording program material. Furthermore,
with less reliance on videotape, the tape
library can now be used solely for ar-

AS YOU MOVE INTO THE DIGITAL FUTURE, WILL THE 1ECHNOLOGY YOU NEED BE DISK -BASED

OR TAPE -BASED?

YES.
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Server gurus may claim that disk technology is the
answer to every need. In other words, that one size fits

Betacam® equipment. Or your valuable, even irreplace-

able archive of Betacam tape.

all. But does it?

So "tape -based or disk -bases" is a baseless

For immediate access to video
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short duration, the best storage technology is

dilemna.

What you really need is the best of both worlds: a flexible

hard

Sony solution, combining elements with proven fitness to

disk drive. So non -linear, disk -based server systems are

solve the complex problems of the ongoing digital revolution.

indispensable, particularly in multiple editing operations.

Sony explores digital issues in depth with a new

But for acquisition, no technology beats tape. The cost

series of technical papers. If ycu'd like a complete set,
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ACR- 2 2 5 `gets a life!'

chiving, allowing a station to consolidate
numerous spots on one tape, if desired.
The reliable nature of these systems is one
of their major selling points. However, to
protect against catastrophic events that
may interrupt a broadcast, most video disk cache systems include a second disk recorder that receives duplicate material. If
the first disk fails, the output is switched to
the backup disk.

Multichannel capabilities
A client -server network can be built around

"FloriCal made our on -air
date for our second channel,
caching from the Ampex
ACR -225 to a Tektronix Profile."
John Augustine, Chief Engineer
WIS, Columbia, SC
Cache announcements to
digital disk well in advance of
the on -air schedule.
Reduce the use of your cart
machine by as much as 80 %.
Use one cart machine

for

multiple channels.
Increase reliability of airing
spots.
Call FloriCal for details.

FLORI(AL
S

Tel.

Y

I

T

E

M

S

352.372.8326 Fax. 352.375.0859
Gainesville, Florida
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a disk -based insertion system to manage
multiple channels from a single location.
The most powerful systems on the market
support up to 30 output channels with 10
disk recorders all linked to one library.
An example installation is at station
KIMO -TV in Anchorage, AK. The station
uses an all -disk configuration arranged in
a network where the operators also program for stations in Fairbanks and Juneau.
All material originates from Anchorage,
including each of the stations' individual
station IDs, promotions and spots. The
feeds are satellite fed to the sister stations
for on -air playback. The system includes a

According to industry
estimates, more than
500 digital
commercial -insertion
systems are in place
throughout the world.
network delay to capture downlinked network programming, store it on the video
disk in Anchorage and broadcast it four
hours later. In a similar arrangement,
WWCP in Johnstown, PA, controls spot
insertion for WATM in Altoona, PA.
One major advantage of such centralized
operations is lower operating costs. This will
become an even more important element as
stations need to originate multiple channels
of programming under the new ATV rules.
For group stations, the caching system means
there is no need to record a composite dub
reel. Just one video disk recorder supports
one record input and as many as three independent output channels. Because the storage media is common to all output channels,
spots and other material need be downloaded only once, but can be used by all three
channels, even simultaneously.
Multi- output channel systems are ideal
for stations with local market agreements
or for cable applications, such as pay -perview movies. The technical requirements
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Commercial -insertion systems
for on -air broadcast and cable pay movies
are different so systems are tailored for the
specific application. With cable, multiple
output channels are more important than
image quality. For broadcast, the ability to
provide high-quality images and shuttle in
and out of commercials as needed is more
important. This is clearly a case of where
one size doesn't fit all.
The news department can also benefit
from a dual -channel system. In such a
configuration, one channel runs programs
while the other handles spot insertion, leaving some transports free for automating
tape replay during the newscast.

Labor and maintenance savings
Can this technology save you money? In
a word
yes. Typically, by playing spots
from disks, stations see a dramatic drop in
videotape and VTR purchases (and maintenance). In fact, stations that upgrade
from direct tape -to -air playback systems to
digital commercial- insertion systems can
expect to see a 50% to 80% drop in VTR
maintenance costs. At the same time, the
material played off of a video disk is consistent in quality because, unlike tape, disks
don't degrade with every play.
Also, because these systems can operate
with little or no attention from an opera-

-

tor, stations in smaller markets have saved
$200,000 a year in labor costs after implementing a single -channel commercial -insertion system.
Finally, thanks to the system's inherent
reliability, there are typically few make goods. If a spot does need to be re -cued or
replaced at the last minute, the system will
access and cue the right spot within a few
seconds. Try that with your 1 -inch machine or library system.
The future
Today's digital commercial -insertion systems foreshadow major changes in the way
we will be handling spots and programming in the near future. As the cost per

megabyte continues to drop and more
broadcasters switch from tape to disk for
air purposes, videotape will shift to primarily an archival medium. Note that archival doesn't necessarily mean "old stuff."
Shipping tapes around is still the most
convenient way to get spots across town or
to capture that satellite feed. So, don't
throw away that tape machine yet. It's still
not ready for the junk pile.

Borrowing
techniques from
the computer
industry
The hierarchical storage system
that gives advanced digital
insertion systems their multichannel ransom- access power got its
start in the computer lab.
Some i0 years ago, ramdomaccess cisk doives redefined the
way computers archived data.
Rather than backing up data on
miles of unwieldy magnetic tape,
user' could store vast amounts of
information on digital disks anc
later access that data instantaneomsly. When the disk drives reached
their ca )acity., more drives wer.'
adced. The problem was that
eventually there was a limit to h2
prac_ical nun-ber of drives that
coe.ld be purchased
or housed
by amy taciiity.

-

Charlie Goode is vice president of engineering for Smith Broadcasting, Miami.

Me new approach involved
something ca led hiierarchical
storage management (HSM). HSM
provides virtually unlimited storage
capacity, and requires little or no
operator inte-vention. With HSM,
the information used most frequently is kept in cache on the disk
drive. Meanwhile, the information
used legst often is stored on the
more cost- eff,ctive medium
lape, which is managed by an
autoiia ed time library.
Manutactur.rs of disk -based
insertion systems for broadcast use
the HSM "caching" concept to
hardie frequently used material. In
these systems the software
analyzes the need for each element
ans determines if it would be more
effic ent to leave it stored on dish
or !o retrieve it from tape when
needed. If the material is needed
repeatedly, then it is kept on the
disk for playback. Other, less -often
used elements are left on tape and
then dubbed to disk only when they
are needed. Other long -,form
material, like programming, pli.ys
direct to air from videotape. The
sof-war , has the ability to searc lt
playlist< for cacheable material
we I in advance of air time. All o
these functions take place in the

-

40
Sure, a Bird THRULINE®

Wattmeter is

a

fixture

on most benches. But did you know that we offer a
complete line of power measurement and termination
products specially designed for the broadcast market?
Circle (49) on Action Card
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baekl;rcund t. ithout operator
intervention.
Electronic Corporation Tel: 216-248-1200
A

Ma,bo(d Hitl kWwloges am

Fax:216- 248 -5426

Strongest link.
Your satellite receiver is the
most important link in your
reception chain. And the one thing
you can always count on - the
signal never gets better than it is at
the receiver. It creates the most
important link to video and audio
technical performance and initial
S/N ratio.
Which is a very good reason to
specify Standard Communications
Corp.'s new rebroadcast
Intercontinental satellite TV receiver
- but it's not the only reason.
It has all the features
professional operators need most:
total flexibility in both C /Ku -band
operation, rebroadcast quality

certified video on NTSC, PAL
and SECAM signals, and a
universal power supply built for
the rigorous demands of
24- hour -a -day operation.

Never before has one receiver
worked so well from INTELSAT to
all DOMSAT formats in C, Ku and
S -band frequencies. The 800 MHz
or optional 1 GHz input will work
with all known LNBs on all
worldwide ITU regions. And our
synthesized PLL tuning circuit
provides direct frequency selection
with crystal tolerance - 100 KHz
accuracy in a continuous,
self- monitoring control loop. The
new digital AFC circuit improves
performance in low threshold,
severe interference, and multiple
carrier per transponder operation.
A unique 70 MHz I.F. spectrum
inversion circuit allows Ku -band to
C -band or vice versa I.F. uplink or
downlink turnarounds.

Circle (48) on Action Card

The Intercontinental is built for
knowledgeable and discriminating
engineers and offers proof of
performance RS250C and
CCIR567 certification. It features
six I.F. bandpass filters, from 36
MHz to 16 MHz, five audio filter
selections from 880 to 75 KHz, and
six audio de- emphasis circuits.
There is much more you should
know about the Intercontinental and Standard Communications than we can tell you in a single ad.
Call us or fax us. We'll send you
more information showing you how
to get the best performance and
peace of mind. Link up with our
new Intercontinental.

Standard
Communications
SATELLITE
srsowowNo

PROOUCT4 OIVIaIO.4
P.O. Box 92151

Los Angeles, CA 90009 -2151
310/532 -5300 ext. 280 Tbu Free 800/745 -2445
Fax: 800/722 -2329 (Toll Freu 310/532 -0397 (CA & Intl only)

New
camera
technologies
Innovations abound in the latest
generation of cameras.
TV cameras are often considered the most
visible, and therefore, perhaps the most
important tools of the TV industry. Sub woofers notwithstanding, television is still
considered primarily a visual medium. As
such, the TV camera is often placed at the
apex of the production technology pyramid. While fancy, whiz -bang effects have
gotten a good portion of the recent press,
live TV events still need to be seen by the
TV camera before they can be seen in the
home. Like the proverbial tortoise, camera
technology has been moving at an evoluAbove photos: The Hitachi Z-2000 uses single LSI
processing and features a fuel battery gauge in the
viewfinder and a streamlined menu system.
Sony's DNW- 7digital camcorder uses the Beta cam
SXformat, and can be used for high -speed transfers
into a nonlinear system.

Panasonic's AJ-D700 camcorder is one of several
units that incorporatesDVCPRO recording.
72
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tionary pace with advances coming slowly,
but surely. This does not mean that camera
technology is standing still. It only has the
appearance of lagging behind the rest of
the production process in the race for the
latest and greatest innovation on the block.

Digital processing
Studio cameras already exceed the maximum resolution that our transmission system can provide. Hand -held cameras have
become so lightweight that they no longer
counterbalance the weight of the lens when
placed on an operator's shoulder. Does this
mean that there is no need for improvement in camera technology? Is there truly
nothing new under the TV sun? Hardly!
Thankfully, no upper limit for luminance
resolution was specified when the production portion of the NTSC system was developed. Even so, while the picture quality
(resolution, colorimetry, etc.) of TV camer-

The Bottom Line:
From the outside, cameras
appear to have changed little
over the last few years.
However, internally it's
another story. Today's
cameras are lighter, smaller
and capable of taking
pictures under a wider range
of conditions. These
innovations are possible
through the use of
sophisticated DSP circuitry.
Lower cost and improved
picture quality, combined
with a wide range of
features, may mean now is a
good time to upgrade.

,

GrassVal.ley

.r

STILL the most

reliable switchers
in broadcast

and post...
STILL the most

trusted name
in video...

STILL... Grass Valley
Chances are, you know us by
more than our reputation.
After all, Grass Valley production, routing, and distribution
systems are the premiere choice
of video professionals everywhere.
In fact, major broadcast and
production facilities around the
world use Grass Valley products.
So more than likely, you know
first hand what it's like to work with
Grass Valley equipment. The superb
fit and finish. The precision and
control. The perfect assurance and

unfettered creativity that come
from using tools that are so well
designed, so reliable.
Grass Valley...still the most
trusted name in video because the
trust we've earned is yours. And,
we're pleased to say, that puts you
in pretty good company.

Call us at 1- 800 -395 -9478 ext. 901

Tektronix
http://www.tek.com/VND

©Tektronix, Inc. / Grass Valley is a trademark of Tektronix, Inc.
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New camera technologies
as has probably reached its peak for the
majority of NTSC applications, new fea-

tures and new methods of controlling those
features continue to be developed and included in new camera models every year.
The push toward processing TV signals
in the digital domain has worked its way
from its digital recording and playback
roots out to the extreme ends of the production process. There it meets its greatest
challenge
converting our primarily ana-

-

is used on) its special look. Setup cards can
even store operator preferences for how
the camera should look and feel while it is
being operated.
Skin -detail enhancement has become almost as necessary today as auto iris and
auto white balance were a decade ago. The
primary use of these circuits has evolved
into wrinkle reducers for on-camera talent,
but don't lose sight of the original intent of
all detail enhancement circuits. Originally,
detail enhancement (often
referred to as aperture or

contour enhancement)
was intended to make the

image appear sharper.
Skin -detail circuits can be
used just as effectively to

enhance an attribute of a
product on a commercial
shoot by highlighting a
part of a product or its

packaging.
Getting the picture
The 700- to 900 -TV line

resolution capability of
the newest camera heads
is being relayed to the
The Ikegami DNS -11 camcorder features hard-drive -based recording
camera control unit with
and editing.
higher resolution (read
that "wider bandwidth ")
camera cable systems. Wideband triax syslog world into an electrical representation,
then delivering it to our primarily analog tems are increasing the amount of detail
that gets to the camsenses. It is at these human interface points
where digital processing is most difficult to era control unit and,
implement. The CCD devices used in to- ultimately, the video
day's cameras, while considered solid -state output BNC connecdigital devices, still process signals in the tor. Digital triax sysanalog domain. Even though the images tems and fiber -optic
are sampled and scanned in a digital de- camera cables are being deployed to revice, they are usually not quantized (or
digitized) at this point. As is the case with duce the losses associaudio signals, the video signal must first be ated with transmitting
amplified considerably before it can be a camera image over
quantized with sufficient resolution to avoid miles of camera cable,

distortion.
Where digital technology has been widely used is in the control and processing of
signals after they have been amplified, preprocessed and quantized. Numerous automatic circuits, scene files (or memories) and
setup cards abound in today's high -end
cameras. Auto -knee circuits can extract
meaningful visual detail from scenes that
have contrast ratios much greater than
what normally can be displayed on TV
monitors. Properly adjusted, they can work
with an automatic iris circuit to give the
illusion that the TV system (camera and
monitor) actually have the dynamic range
of our eyes and our brain. Setup cards can
customize a generic camera for use in special situations or on special programs. Parameters stored on the setup card can give
the camera (and by extension, the show it
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demands that some compromises be made.
Some cameras deal with this challenge by
adding another CCD sensor to the green
channel. This increases the resolution capacity of the system at the expense of
adding another light- splitting port to the
optical prism. Other cameras re -map the
CCD pixels to maximize resolution for
each aspect ratio.
TV lenses, although primarily optical devices, have also been affected by digital
processing technology. New technology is
allowing greater flexibility and repeatability of control over many of the optical and
mechanical elements and electrical parameters that go in to a modern TV lens. The
precision with which the optical elements
are moved determines, to a large degree,
the resolving power of the lens.

Onboard storage
In many ways, some of the new technology in today's cameras is blurring the dis-

tinction between imaging device and production device. It is tempting to think of a
one -piece camcorder as an extension of the
camera itself. Advances in compression
technology have allowed digital recording
to be implemented on the camera operator's shoulder, either through a compressed
digital videotape format or a hard -diskbased recording media.
New, as well as existing, videotape formats using compressed digital video are

as is the case in some
remote EFP applica-

tions.
Today, in our transition to widescreen
ATV, a camera needs

to be able to make

The LDK 10P offers Dynamic Pixel Management (DPM), which provides

the transition from quick switching between aspect ratios. An automatic dual skin contour system
today's 4:3 aspect ra- provides precise control over flesh tones and skin quality.
tio to tomorrow's
16:9 widescreen aspect ratio. Various opening up new applications for compresschemes of managing the allocation of pic- sion technology. The original use of comture elements on the CCD that are literally pression technology was to allow high bit
etched in silicon have been developed. New rate video information to either be recordcameras can now switch aspect ratios on- ed on a lower bit rate recording system or
the-fly to accommodate 4:3 scanning to- transmitted through a lower bit rate transmission system. Data compression can also
day, while supporting the new 16:9 wide screen format when desired. Different cam- be used to compress the time it takes to
eras go about this task in different ways, transfer video data between two points
and dealing with different aspect ratios when a high -speed data link is available.

LIGHT WORKS

THE SHOCK WAVE ARRIVES IN 30 SECONDS.
YOU DON'T HAVE TIME TO DIGITIZE.

Events wait for no one. And when footage of late breaking news
that hot tape comes screaming with material already on disk.
in during a broadcast, wouldn't So you don't waste vital minutes
it be nice to be able
digitizing. And the
to pop it right on the
editorfriendly
NEWSWORKSTM
air before your
design of Newsworks
The Edito is Friend
competitor even gets
user interface makes
wind of it? The amazing putting together a newscast
Newsworks- non -linear editing a thing of ease. To find
system from Lightworks lets out more about this revoluyou do just that. You can mix tionary new editing system,
and match material from tape call 1- 800 -395 -9478, ext. 801.
©Tektronix, Inc. Newsworks and Lightworks are trademarks of Tektronix, Inc.
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1-800-395-9478,

EXT 801

Tektronix
http://www.tek.com/VND

New camera technologies
Many transmission

protocols are being
submitted to standardization organizations.
These systems will
stand alongside standard transmission protocols, such as ATM,
Firewire and others.
Off -the-shelf computer hardware is being

incorporated

into

some new cameras to
allow faster than real time transfer of recorded images from the remote site to the station
or between video file
servers.

JVC's GY-X2B is an advanced version of the GY-X2. The 3CCD S -VHS
camcorder features excellent low -light performance.

Incorporating non -linear recording media into a camera will certainly change the
way that cameras are used in the future.
Also, do not forget that every year at NAB,
new videotape formats are introduced. The
principle technology that linear and nonlinear recording share is that they are digital. Clearly, there are enough applications
for both types of recording in the industry.
On the technological horizon, the coming of ATV will bring a whole new generation of technological developments. The
many different scanning formats that will
be supported in the Grand Alliance system

will allow the development of higher-definition cameras using new constructions of
CCD imaging devices. These cameras will

operate in many different scanning stan
dards, anywhere from the existing 720H x
480V pixels up to 1,920H x 1,080V pixels
and may operate in either interlaced or
progressive scan. Actually, the CCD structure is similar for interlaced and progressive scanning. The difference is the order in
which the charges corresponding to the
image are clocked out of the device and is
also constrained by the speed at which the
device can operate. New digital systems

will have to handle these higher data rates,
and routing systems will need to be able to
keep up with these high data rates and
distribute them throughout the facility. New
compression algorithms will allow transmission of more of this information and
other data to the end -user.
Digital computer technology has been
adapted for use in the video production
and post -production industries, and microprocessors control many of the functions in today's cameras. New camera technology may not grab the headlines, but
these new implementations of digital processing and control continue to push the
envelope of camera technology. Camera
technology is where it all starts, and the
needs and desires for improved and sharper images drive the development of the
equipment to which it is connected.
Kenneth Hunold is an audio/video project engineer at the ABC
Engineering Laboratory, New York.

Light sensitivity in 1 -CCD vs. 3 -CCD cameras

CompuServe
74672,3124

FAXback:
913- 967 -1905

By Bob Eathtr

There

are inherent differences in the light sensitivity, resolution and color reproduction between 1 -CCD and 3 -CCD cameras,
especially at low light levels. 1 -CCD cameras use filters deposited on the CCD chip over individual pixels in a mosaic or
striped pattern. Only one -third of the light entering a camera with an RGB on -chip filter actually reaches the light-sensitive
elements on the CCD. Each filter only passes a single color, blocking the other two. In the 3 -CCD camera prism separation
system, all of the incident light is directed to one of the three
BLUE IMAGING CCD
CCDs. Depending on the spectral distribution of the incident
light, this more efficient use of available photons translates to
RGBRGBRGB
some combination of better sensitivity, resolution and S /N.
To increase sensitivity of 1 -CCD cameras, complementary
FILTERS
color filters (yellow, cyan and magenta) with twice the spectral
PIXELS
GREEN
bandwidth or RGB filters are used. This increases sensitivity by
DREENG
G
CCD
reproduction
a factor of two, but seriously compromises color
at low light levels. This is because the RGB signals are derived
W
W
by arithmetic operations on the signals from the complementao
ry filters. At low light levels, the subtraction of two small
-CCD COLOR SEPARATION
(On -pixel filters)
numbers with significant noise attached gives poor accuracy
RED IMAGING CCD
and high noise. The 1 -CCD cameras that use RGB filters
3 -CCD COLOR SEPARATION
color
reproduction,
models)
give
better
(usually only industrial
(Prism-0Ichroic system)
but less sensitivity.
Color separation used for single-CCD systems allows only one -third
These limitations are reflected in the specifications for 1 -CCD
the light to reach the CCD. However, virtually all of the available light
cameras, where minimum illumination (rather than sensitivity)
reaches the CCDs in the prism- dichroic systems used with 3 -CCD
is normally quoted. At first glance, quoted numbers of two to
cameras.
three lux seem to be better than 3 -CCD professional cameras
that cost many times more. However, you must realize that the associated S/N is typically only 45dB to 50dB, some 15dB less
than professional cameras (60dB to 62dB) and the 1-CCD cameras are generally specified at lower IRE levels. For more
information, see "Evaluating Low Light Camera Performance," July 1995.

I
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1

Bob Eather is president of Keo Consultants, Brookline, MA.
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Profile
WE CAN THINK OF
A THOUSAND USES
FOR TAPE.
(EDITING VIDEO ISN'T ONE OF THEM.)

You know, of course, that
tape is dying. At least for
video editing it is. One reason is the Profiler" PDR 100,

the world's first practical
disk recorder.
The Profile PDR 100 is
the machine the editing
world has been waiting for.
You can simultaneously play
or record any of four channels. For just a little more
than the price of a single
VTR, one Profile PDR 100
can make it seem as if you're
editing in a three- machine

session. So when you're
ready to make the leap to

nonlinear on-line the
PDR will make it a short one.
And installation is a
cinch. Just plug a PDR 100
into your existing VTR rack
and get to work. With the
Profile PDR 100 you also
avoid the maintenance and
wear that comes from head to -media friction. You'll save
on precious tape, too. So you
can use it for a thousand
other things.
To find out more about
the Profile PDR 100, call
1- 800 -395 -9478,
ext.701.
Tape this ad to your wall so
you won't forget.

1-800-395-9478, EXT 701

Tektronix
/
http://www.tek.com/VND

© Tektronix, Inc. Profile is a trademark of Tektronix, Inc.
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From the very beginning, our broadcast video servers have
enjoyed a unique reputation.
They're the only servers reliable enough to be called Hewlett -Pack

Our video servers have been on -air from stations in Arizona to
South Africa without missing a beat. Which should come as no
surprise, considering our bullet -proof system architecture, our
engineering track record and HP's 24-hour worldwide service
and support.
HP servers are also designed to work for you well into the future.
They provide up to 6 channels and 50 hours of storage - and since
they can be easily networked, you can add even more channels
and storage as you grow. And our open systems approach

Award- winning
video quality in
one powerful
package. Starting
at $100,000.

ensures compatibility with a wide variety of third-party hardware

Our position in the
video server industry
since 1994.
and software vendors. That way you don't have to try to predict
the future. You can simply adopt it when it arrives.
Maybe the most surprising piece of engineering is the price tag.
HP's newest servers start at $100,000. Which makes the
HP Broadcast Video Server one of the few that truly serve your
bottom line.
As broadcasting turns to digital, more and more broadcasters are
looking to Hewlett -Packard. Ater all, who knows more about

computing and networking solutions than we do?

For more information and free product literature about
HP Broadcast Video Servers, stop by booth #9177 at NAB. Or call
us at 1- 800 -FOR-HPTV, Ext. 1444. We'll show you how easy it is
to get your server on -air and stay on. And on. And on. And on...

There is a better way.

Chi

HEWLETT
PACKARD
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By Kenneth Hunold

Keeping audio
in the digital
domain requires some
new under-

standing.
The Bottom Line:
Digital audio is moving into TV facilities, bringing with it new advantages and new challenges.
Alongside it, a significant amount of analog audio equipment will continue to be used for some time.
Broadcasters need to familiarize themselves with new interconnection practices between these systems in
S
order to maximize digital audio's potential assets.

Fifteen years ago, the standard interface to
digital audio equipment was an analog connection. Digital interconnections were often
proprietary, and usually were provided only
as a means for the manufacturer to test the
digital inner workings of the box. Any digital
1/0 was planned for future development or
needed a cumbersome adapter to talk with
any other digital device.
In 1985, the Audio Engineering Society
(AES) and the European Broadcasting
Union (EBU) agreed on an RS- 422 -based

transmission standard for digital audio
that has become known as the AES/EBU
digital audio interface. AES3 -1985 (as the
AES standard is officially known) and its
update, AES3 -1992, describe the interPhoto: Today's TV audio production requires substantial interfacing between the analog and digital
domains, as in this facility at NHK, Tokyo. (Courtesy of Solid State Logic.)
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face. (See Figure 1.)
Although AES/EBU is the most commonly
used digital audio interface today, a few
other systems developed in the 1980s are
still around. These were developed by manufacturers for interconnecting consumer
(and some professional) equipment. Sony
and Philips together developed the Sony
Philips Digital Interface (SPDIF) for consumer use. Except for electrical levels and
some status -byte protocols, the AES/EBU
and SPDIF standards are identical, and often both interfaces are provided on digital

equipment.
Reference levels
As audio operators are well aware, the
concept of a standard operating level in the
analog domain is, to put it kindly, a moving
target. If not addressed properly, the same
problem can exist in the digital domain. The
definition of what analog level will corre-

spond to the maximum digital level (meaning that its peak voltage will just reach the
maximum numeric code allowed) is known
as the full -scale digital value. This is specified as OdBes (0dB referenced to full scale).
Different international broadcasting organizations have developed their own definitions of what analog level will equal OdBFS.
The only SMPTE recommendation published to date that deals with this issue is
RP155, which recommends that the operating level in a digital VTR (the nominal or
"line -up" level) be set 20dB below the full scale level or -20dBFs. This allows 20dB of
headroom and, more importantly, also allows for the proper interchange of program
even those
material between facilities
that have different definitions for their analog reference level.
Therefore, one of the core decisions that
must be made in the design and implementation of a digital system is what analog

-

Brontostore.
The Still Store with the
Real Time Attitude.
Imagine real time access of stills, video, and audio clips.
The ability to record, edit, and recall them in an instant.
All

from a single system.

Think what that will do for managing station graphics, trailers, bumpers, and promos

- not to mention last

minute news and sports reports!
Think Big. Start Small.

Brontostore's basic configuration includes an intuitive
On -Air Control Panel and digital storage for 1,000 still

frames at a price you can afford.
From there, the sky's the limit. You can network up to 32 Brontostore nodes throughout

your entire facility, add an Extended Control
Panel with image browse and library management, and increase storage to dozens of hours of
uncompressed 601 video on -line

- or hundreds of hours

when utilizing Brontostore's compression!
The Total Digital Solution

Brontostore fits right into your current environment.
You

can get video /audio inputs/outputs for all standard

formats. Brontostore easily interfaces with paint and
graphics programs via Ethernet. There's even a Virtual
Control Panel for Silicon Graphics platforms.

/101

,

Cue up Brontostore!

Accom, Inc.
Winner of
2 Emmys for

For more information or a demonstration, contact your

Engineering

Accom representative today.

Eecellence

Accom
Accom, Inc. 1490 O'Brien Drive

Menlo Park, CA 94025

Tel: (415) 328 -3818 FAX: (415) 327 -2511. Accom and Brontostore are registered trademarks of Accom, Inc.
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DD

MAIN OFFICE: LOUTH AUTOMATION, 1731 EMBARCADERO ROAD, PALO ALTO, CALIFORNIA 94303,

ctually, when it came time to
standardize on one disk interface protocol, it wasn't that

hard. The top ten manufacturers of
disk systems overwhelmingly chose
the Louth Protocol.
We'd like to tell you it was our
impressive track record in broadcast
automation that did it. Or our reputation for pioneering
object oriented programLQLJTH
ming to make automation faster, easier and
more flexible. But the
truth is, disk manufacturers chose the Louth
Protocol because it
works. It's open. And
it's free. 100% public domain.
Now, whether you call it enlightened self-interest or investment
spending, the fact is we didn't give
the Louth Protocol away for nothing.
We were looking ahead.
It has not only simplified applications such as Ad Insertion, Caching,
Program Acquisition, Time Delay and
Multi- Channel Management, it has
made the future easier for everyone. By
opening a pathway that is free of gatekeepers, toll takers, and proprietary
potholes.

priv.14

MANUFACTURERS

TO AGREE

ANYTHING?

That's why we agreed to make
the protocol available to our competitors in automation, as well.
We believe in working with anything. Even when it's hard.

M
415- 843 -3665, [FAx] 415- 843 -3666, [E -MAIL] SALES@LOUTH.COM
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WORKS WITH ANYTHING

Interfacing digital audio
CD-originated material in their productions,
requiring them to deal with 44.1kHz audio
as well (if they wish to avoid unnecessary
A/D and D/A conversions).
These problems require the use of a sampling rate converter to convert audio samples made at one sampling rate to a different
quantity of samples at another rate. Even
though this process operates in the digital
domain, it is not a completely transparent
process and can have an audible impact on
the signal. An alternate method involves

level should correspond to OdBFs. This def-

inition must be applied consistently
throughout the facility. If the analog operating level is +4dBu, then the OdBFS level
should be +24dBu, according to SMPTE
RP155. All A/D converters in the facility
should be set so that the +4dBu reference
signal will be converted to -20dBFs in the
digital domain. Conversely, all D/A converters should be set so that a -20dBFs
digital signal is converted back to the +4dBu
analog reference level. Without such con-
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Figure 1. The framing structure ofAES/EBUaudio signals. Frames are composed of two 32-bit subframes
(one for each audio channel of a stereo pair), each identified by its preamble. Channel status blocks are
assembled over 192 frames. (Source: AES3- 1992.)

sistency, level errors can occur at any A/D
or D/A conversion, and the errors could
accumulate as the signal passes through
the facility.

Sampling rates
Although the AES/EBU interface is capable of supporting sampling rate frequencies
ranging from approximately 25kHz to
54kHz, most equipment will only operate at
specific sampling rates. Some standard sampling rates have evolved over time, the most
common ones being 32kHz, 44.1kHz and
48kHz. The 32kHz rate is used sparingly in
professional broadcast circles, while the
44.1kHz rate is the compact disc (or consumer) standard. The 48kHz rate is the professional standard used by most broadcasters for original recordings and transmissions.
Therefore, digital video equipment almost
always uses 48kHz, but TV stations and
post -production facilities often use a lot of
84 Broadcast Engineering April 1996

conversion back to analog and reconversion to digital at the different sampling rate.
This also risks degradation of the signal, but
it may be a less problematic approach. The
basic rule is to keep either type of conversion
(A/D -D /A or sampling rate) applied to an
audio signal to a minimum.

Synchronization
Adjunct to the issue of sampling rate conversion is the larger point of sampling rate
synchronization. Digital devices (audio and
video) have their sampling rates determined
by an internal clock oscillator. While the
nominal sampling rate of two DAT machines, for example, may be 48kHz, it is
highly unlikely that their sampling rates will
be identical. Over time, any two oscillators
will drift out of (and perhaps back through)

synchronization.
Loss of synchronization between devices
can cause audible artifacts (typically pops

and clicks) or worse, the destination device
may not be able to recognize the incoming
audio datastream at all. One solution to this
problem involves locking all of the audio
equipment to a common reference, as all of
the video gear already is. Most digital video
equipment derives its video and audio clock
and sample rates from the same oscillator or
time base. Because most digital video equipment is already referenced to a common
source (either sync or composite blackburst),
and because the audio sampling rates on
these devices are counted down from this
common source, the sampling rates of these
gen- locked devices are identical.
However, there are problems with extending this gen -lock philosophy to the rest of
the facility. The first is that most digital
audio gear will not accept a video signal as
a reference. The reference input (if any) on
digital audio equipment would more likely
be an AES/EBU or SPDIF audio signal or a
word clock signal (a square wave at the
sampling frequency) from another digital
audio device. The second problem is that
video equipment will not accept any of the
audio reference signals for its video reference, either.
Therefore, merely locking the audio and
video signals to a common reference will
not always prevent AES frame discontinuities when mixing or switching digital audio
signals. (Frame discontinuities are the most
common causes of those mysterious pops
and clicks.) In order for switches to be pop free, they must be made on AES frame
boundaries, with the source and the destination devices having coincident frame
boundaries and identical sampling frequencies. This is described as synchronous operation. (See Figure 2.)
All previous references to sampling rates
in this article have only addressed their
frequency. No mention has been made of
the relative phase of these sample clocks or
any other aspect of the AES bitstream. The
analogous (no pun intended) situation in
video occurs when the subcarrier frequency
is the same, but the vertical and horizontal
sync pulses are not coincident. The term
isochronous is used to describe this "locked
but not phased" condition, while the term
synchronous is reserved for signals that have
their timing references coincident. This is
similar to switching video during the vertical interval to avoid a roll or a glitch. For
glitch -free video switches to occur, the vertical interval (and hopefully horizontal interval, as well) of both signals must be coincident. This is not guaranteed, however, even
in facilities that are all locked to the same
frequency standard.
AES vs. NTSC
This problem of switching audio on AES
frame boundaries is especially difficult for

DIGITAL STUDIO SYSTEMS

The Golf Channel wanted the world's best all - digital television
network facility to be designed and built in perfect form.

At Harris, that's par for the course.
When The Golf Channel asked
Harris to create an all-digital television network facility, we responded
with a turnkey solution that included design, construction and unique
system integration.
Our solution used the latest
serial -digital and fiber optic technologies, and integrated one of the
most advanced automation and
machine control systems of any
broadcast facility in the world.
Here's what The Golf Channel

VP of Operations, Matt Scalici, had
to say:

"Harris provided a complete and
thorough solution to a complex
challenge ... the innovation of
our plant's design lies more in the
system integration than in the individual components. And innovative
thinking is what the Systems Group
of Harris is known for."
Harris also integrated a digital ready C- and Ku -band teleport facility for The Golf Channel. Whatever

your facility requirements, from
a re -build to the design and implementation of a complex network,
you'll love our follow through.

HARRIS CORPORATION
BROADCAST DIVISION
7920 Kentucky Drive
Florence, KY 41042 USA
TEL: 606 282 -4800
FAX: 606 283 -2818

HARRIS

Systems: Electronic News Gathering - Flyaway Satellite - Mobile Production - Radio Studio - Satellite News Gathering
Satellite Upiink - Television Production - Television Transmission - Wireless Cable
©1996 Harris Corporation
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HIGH QUALITY
DIGITAL EDITING
IS FINALLY WITHIN
YOUR GRASP.

INTRODUCING DIGITAL -S FROM JVC.
DIGITALS
first with Digital -S

-
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Completing the line is the BR -D50 Player, and flexible

of the digital age, JVC finishes

BR -D51 Player with S -VHS playback.

the first affordable, high -quality, digital

video recording and editing system.

How affordable

When it comes to flexibility, Digital-s reins supreme.
For starters, Digital -S is the first and only system in its price
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Interfacing digital audio
NTSC video systems, because there is not an
integer number of AES frames in an NTSC
video frame. In NTSC systems, there are
1,601.6 AES frames per video frame. (There
are an even 1,920 AES frames per PAL
video frame.) This means that an AES frame
boundary and an NTSC video frame boundary will only coincide every five video frames.
Further complicating matters is the random
video-to -audio phase upon power -up that
some equipment exhibits.
While operating video and audio equipment referenced to a common oscillator will
go a long way toward eliminating pops and
clicks, the only way to guarantee a clean
transition is to break the AES bitstream down
to the subframe level, perform the switch and
then reformat the data maintaining an uninterrupted AES frame sequence.
Another possible solution is to distribute
audio and video reference signals throughout the facility, allowing each piece of equipment access to the proper reference source
(composite blackburst, AES digital audio
reference, word clock or audio black). By
placing the most stable (and perhaps most
accurate) time base at the top of the timing
chain, all other references can be counted
down from this common reference, ensuring the most consistent, jitter -free reference
network possible.

audio must have the capability of delaying
either video or audio with respect to each
other.
These elements necessitate additional expenses and complexity that need to be balanced against the cost of additional audio
levels in the routing matrix. Note also that
neither embedded audio nor separate routing levels for AES signals can guarantee
glitch -free switches.

Putting AES audio
in the video facility
The electrical requirements of AES3 -1992
specified the transmission of data over a
balanced, twisted -pair cable with a characteristic impedance of 110,í1 and terminated
in an XLR -3 connector. As the AES standard was developed by the audio engineering community, it made sense to use a cable
and connector type that was familiar, reliable and readily available. Now that digital
audio is being widely implemented in video
facilities, there is a desire to use a cable and

Embedded audio
Another way to distribute digital audio
through a video facility is by multiplexing it
into the digital video signal. SMPTE digital
video standards refer to this as embedded
audio, in which AES- formatted digital audio signals are carried in the ancillary data
space of serial digital video signals. (See
"Transition to Digital," July 1995.) This
allows routing of video and multichannel
audio signals through a single wire and a
single level of a routing switches This is a
particular advantage for facilities (or portions of a facility) that only route or pass
signals through without modifying the content in any way.
Embedded audio loses its appeal in facilities where a break -away switch is required.
Break -away switching occurs when either
the video or audio of a combined digital
audio/video datastream needs to be changed.
In these cases, the video and audio must be
separated with a device called a demultiplexer or disembedder. The desired changes
can then be made, after which the video and
audio are recombined.
The disembed/re-embed process introduces
additional delay into the signal, with the
greater delay applied to the audio. This
defies the conventional wisdom that the
video signal is subject to greater throughput
delays due to processing, frame synchronization and the like. Therefore, facilities
using serial digital video with embedded
88
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ASYNC

RATE

SWITCH

CONVERTER

ities have become familiar with cabling,
routing and distribution procedures for coaxial cables. Transmitting AES/EBU signals
via these coaxial cables is a simple and cost effective means of their distribution over
distances greater than the 100m, often specified as the maximum recommended distance for 11051 balanced twisted -pair. Acceptable performance has been reported
using coaxial cable on lengths greater than
1,500 feet and even up to 4,000 feet depending on the type of cable used.
If longer lengths are desired, equalization
networks are available for coaxial receivers (just as they are for twisted -pair distribution). Automatically equalizing and reclocking distribution amplifiers are now
becoming available for AES/EBU signals,
which are similar in operation to their
serial digital video cousins. Although you
won't be able to use your old analog video
DAs for this, you can use the same distribution, routing and patching schemes via
coaxial cable.

REFERENCE

RATE

44.1 SOURCE

CONVERTER

SYNC
AUDIO

MACHINES
SYNC
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PAL

SWITCH

MACHINES

NTSC

MACHINES

Figure 2. A conceptual block diagram for one method of facility -wide digital audio/video synchronization

(Courtesy of N-VISION.)
is familiar reliable and
readily available in these installations.
Using 7511 coaxial cables with BNC connectors would satisfy these needs. It would
also allow the re -use of analog video cables, DAs and routing systems left behind
as the facility converted to digital video
distribution. Both SMPTE and AES have

connector type that

drafted mutually compatible documents
describing the transmission of AES /EBU
digital audio over coaxial cables. The transmission format of the signal is identical for
either 7512 unbalanced coax or 11011 balanced twisted -pair cable and the two formats can be interconnected with either
passive or transformer-coupled matching

All of this must be balanced against the
cost of coax -to- twisted -pair baluns and attenuation networks, where needed. Also
note that AES3 -1992 allows a peak -topeak voltage range of 2V to 7V, while the
specification for signal voltage levels over
coaxial cable is 1V.
Interface issues, such as the items discussed
in this article, must be recognized and clearly
understood. Only then can digita) audio
systems make good on the promise of being
a reliable, efficient and high -quality means of
production and delivery.
Kenneth Hunold is an audio/video project engineer at the ABC
Engineering Laboratory, New York.

networks.
The data rate of an AES/EBU signal generates frequencies with fundamentals below
6MHz (similar to analog video), well within

the bandpass of standard, non -clamping
analog video DAs. Engineers at video facil-

For more information on
digital audio interfacing, circle
(200) on Action Card.
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Nothing like it had ever been done before. In just fourteen
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your job easier.

Performing
QC on
digital
audio
The Bottom Line:
To properly troubleshoot today's
digital audio systems, an

understanding of how digital
audio works is essential, but so
are some new analytical tools
made especially for this purpose.
Armed with such knowledge and
hardware, quality control (QC)
ultimately becomes easier and
more predictable in the digital
audio world.
$

'f

you've upgraded some or all of your facility
to digital audio gear, you're probably finding
that only a few of the traditional, day-to-day
maintenance and monitoring tasks apply to
your new equipment. In fact, aside from phase
and level monitoring, most of the duties you'll
perform or problems you'll encounter are unique
to the digital domain.
One category of problems relates to interfacing. These issues are most often thought
of as occurring during equipment installation, but they can crop up any time you put
a digital tape into a player.
Another class of problems includes difficulties in signal transport. These can turn up

at any time, and their solution requires
analysis of the high- frequency datastream
carrying the digital audio signal.
AES

format review

Before discussing interface problems, a
92
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Some specialized hardware and
techniques have been developed

for monitoring digital audio.
brief review of the AES/EBU subframe structure is in order. (See "Interfacing Digital
Audio," p. 80.) A 32 -bit subframe is the
basic data unit of the AES/EBU format. Two
subframes make a frame (each subframe
contains an audio sample from one audio
channel of a stereo pair) and 192 frames
make a block. Each subframe has its own
preamble, audio sample data, validity bit,
user and channel status bits and parity bit.
(See Figure 1 on p. 84.)
The preamble marks the beginning of the
subframe. It's followed by an audio sample
of up to 24 bits. The next bit, the validity bit,
should be low in most cases. If it's high, it
indicates that the audio sample is not suitable for conversion to analog. One condition where the validity should be expected
to be high is when consumer digital audio
devices, like CD players and laserdisk players, are in the pause mode.

User bits are loosely defined and not used
often. When they are used, they're often
applied in unique ways to specific applications. Their use, or lack of use, rarely causes
a problem. Channel status bits, however,
are tightly defined and are almost always
used.
At the end of each AES/EBU block, 192
channel status bits for each audio channel
will have accumulated in a buffer at the
receiver. Those are broken down into 24
8 -bit words. All of this data describes various aspects of the signal contained in the
block. (More on this later.)
Last is the parity bit. It sets the parity for
the subframe in which it's included. The
AES/EBU standard uses even parity.

Channel status incompatibilities
One of the main problems with channel
status data is its great flexibility. While the

You never get a second chance to make a first

Engineering with Vision

First compressions count
more ways than one.

If your source material

-

High- performance compression

in

pre -processing
equipment
guarantees input Dictures as

not perfect as they can be.
as clean as it could be, then
valuable bancwidth will be And to troubleshoot MPEG2
wasted
compressing noise, video compression systems in
sparkle and oth?r imperfections. real time as well as off-_ine
there's a unique series of test
And if the compression system and measurement tools.
itself is not performing to
specification, how can you be If you want to ma.{e the best
sure of finding out - befcre the possible compression,whether
viewer does?
you're a broadcaster, post is

production house. program
Now a new range of powerful maker, teleport operator or
compression products from equipment manufactures; don't
Snell & Wilcox provides miss the launch of this
the solution to both these exciting new range at NAB
problems.
on booth number 8849.
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Performing QC on digital audio
decoding of this data is well defined, different manufacturers' equipment reacts to the
decoded data in different ways.
A common problem occurs
when you connect a consumer
device to a professional recorder. Because 16 -bit CD audio
sounds quite good and there's
a wide selection of music libraries available in that format, its use in professional en-

vironments is widespread.
However, attempts to do a dig ital-to- digital transfer are sometimes thwarted by a professional recorder that refuses to

accept consumer -formatted

CHANNEL STATUS

Channel

3

Channel 4

Locking of source

professional
audio
not indicated
locked

professional
audio
not indicated
locked

Sample frequency

44.1 kHz

44.1 kHz

Channel mode
User bits mode
AUX bits use
Audio word length
Reference signal

stereo
not indicated
not indicated

stereo
not indicated
not indicated
18 bits
not a ref.

Origin
Destination

DAT3
Edit

Channel use
Data use
Emphasis

18 bits

not

a

ref.

CHAN

FORMAT
t ---4)

DAT3
Edit

digital data. The only differ239747
Sample number
ence is that the first bit of the
00:00:00
day
of
Time
first 8 -bit word is a 0, indicatis wrong
Block CRC
ing consumer digital audio, instead of a 1, which indicates
professional.
Solving this problem requires
analysis of the digital audio
datastream. A number of purp " es
Figure I. Decodingchannel stants717ng ts
pose -built analyzers for this
purpose have recently become
available, greatly simplifying
the troubleshooting of digital
quickly uncovering and eliminating chanaudio systems.
Sometimes, devices are incorrectly pro- nel status incompatibilities.
grammed such that they send audio data at
Signal transport problems
a particular sample rate, but indicate a difSignal transport problems are caused by
ferent rate in their channel status data. Some
degradations in the signal path or related
receiving devices don't pay any attention to
the indicated sample rate in channel- status difficulties. These problems prevent two
data, looking only at the incoming signal pieces of digital audio equipment from "lockfor sample rate information. Other devices ing up" (i.e., synchronizing themselves) or
always assume that the channel status data otherwise threatening the reliable transfer
of data between devices. Unlike interface
is accurate, and when it's not, they may
problems, where data exchange does not
receive the data improperly. The result could
take place due to coding incompatibilities,
be as minor as an occasional pop or click or
transport problems are generally caused by
as bad as no sound transfer at all.
Another fairly common situation that can electrical and physical shortcomings. The
cause serious problems is trying to record a ability to monitor and distinguish transport
consumer -formatted signal that has the problems is helpful in sorting out any bumps
Serial Copy Management System (SCMS) in the otherwise smooth operation of your
facility.
copy- inhibit bit enabled when it shouldn't.
The AES /EBU standard uses a bi -phase
Fortunately, there are at least three solutions to these incompatibility problems. The mark coding system, which includes a tranbest solution is to reprogram one of the two sition (either low -to -high or high-to -low)
devices to remove the conflict. If that's not at the beginning of each bit interval. This
allows clocking to be extracted from the
possible, you can temporarily use a specialreceived signal, keeping two channels of
ized digital audio troubleshooting tool
audio and synchronization data all on a
sort of breakout box for digital audio
that enables real -time editing of the channel single electrical path. This "self- clocking"
status bits. As a last resort, you can always scheme places an additional transition in
the middle of the bit interval to indicate a
connect the two devices analog to analog.
"1" and no additional transition to indiFigure 1 shows one of the currently availcate a "O."
able AES/EBU channel status decoders. You
The AES/EBU signal is, therefore, polarcan see from this figure the amount of
detailed information carried in the 192 chan- ity independent, and it is also tolerant of a
wide range of electrical levels (2V to 7V),
nel status bits. Having a monitoring tool at
hand with these capabilities is essential for so it is fairly immune to problems in the

r

239747
00:00:00
is wrong

hootingofintcrtacc

Binary

--

Xms r'.
Orde

-+

i

Binary°

,lhlrn

amplitude domain. The frequency domain
is a different story, however. Because of its
reliance on data timing of the received
signal, AES /EBU is quite dependent on
frequency stability and adequate bandwidth across transmission paths. Bit- interval transitions must remain identifiable to
the receiver. For this reason, whenever coding errors occur in the signal, the possibility of losing lock increases. This type of
error is detected by the AES/EBU receiver
chip and is flagged by the display of some
monitors.

Moving into the digital
realm exponentially
increases the number of
parameters that an
engineer must monitor

-a

-
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Other types of errors, such as cyclic redundancy checking (CRCC) errors and
parity errors, indicate that some portion of
the signal wasn't received in the same way
it was sent. In AES /EBU audio, a CRCC
checksum is generated only for the channel
status data. By contrast, each subframe of
audio data contains a parity bit. Monitoring CRCC and parity provides greater as-
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OEMs, Systems Integrators and Developers...
It's no secret. The video industry

is in

the midst of a

macs migration to digital technology. PC-based open

systems are the wove of the future. You can make the

transition quick and painless for your product by
bui ding it on Matrox DigiSuite

-a solid foundation

of digital video hardware and software development
tools that you put together in myriad configurations

to meet your exact requirements.

Move from expensive black boxes to

competitively -priced,

only the best materials.

What do you need to build?

Use

Nonlinear Editing Systems (NLE)
Digital Disk Recorders (DDR)
Virtual VTRs
Video -on- Demand Servers (VOD)
Near Video -on- Demand Servers (NVOD)
Interactive TV
Live Video Switchers
M -JPEG to MPEG Transcoders
Commercial Insertion Systems
Instant Replay Systems
Time Delay Systems

Choose the building blocks you need for your
application from the extensive Matrox collection,
the growing list of board-level components from
third parties or design your own digital video
hardware around the open standard Movie -2 bus.
MOVIE DigiSuite components are modular,
highly- integrated, true 10 -bit
CCIR -601 and take full advantage
of the PCI -bus.

CAN Barker Channels
2D and 3D Animation Stations

Animation Recorders
Graphics /Paint Workstations
Character Generators (CG)
Closed Captioning and Teletext Systems
Digital Audio Workstations (DAW)
Visual Effects /Compositing Systems
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Matrox DigiMix'"
digital video /graphics mixer
and 2D DVE unit
Matrox DigiMotion'"
dual channel motion -JPEG
codec /digital audio mixer/Fast-20 SCSI controller
Matrox DigiVid'"
multi-channel analog video
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Matrox QMPEG -2'"
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audio /video decoder
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bus compactible products
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And the best tools for the ¡ob.
Matrox DigiTools'" are based on the new
Microsoft multimedia software architecture with
OpenDML extensions. A comprehensive selection
of proven software modules from Matrox and
third parties speeds your application development.
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Matrox DigiiSDK'"
Component Object Model
(COM) software development kit for
Windows NT 3.51 and Windows 95
Matrox Dig.Sequencer'"
infinite -layer
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Matrox DigrVTR'"
VTR control software
Image North Technologies DigiCG, DigiPaint,
DigiDVE and DigiStill
application modules
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advanced software development tools and
world -renowned OEM engineering support lets
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create

To

the first

truly flexible,
high

performance
monitor,
we had

to throw

convention
out the
window.

You've never seen anything like them. Introducing the BVM Series monitors from Sony. The first monitors that combine true

flexibility with the legendary quality and performance that

is

synonymous with the Sony name. Not

a

bad combination,

especially when you consider that the new BVM monitors offer more and are priced lower than

the eminent previous BVM lineup. For example, the new BVM Series delivers unprecedented

flexibility with easy -to- install rear panel input boards. You can use various combinations of decoders and inputs,

as

well

as a

wide

variety of digital and analog signal formats from 4:2:2 and 4fsc to NTSC, PAL, PAL -M, and SECAM standards, and signal types from

composite to component. The new and improved CRT delivers performance that's even superior to our own previous high

resolution monitors. New standard features include: auto white balance compatibility using industry standard color
analyzers, VITC reader, safe area display, closed caption, an irtemal test pattern generator

11111111

and on- screen EDH

for the display of digital

signal

error codes. New options include

an
1\1

IC memory card which can store and transfer monitor set -up and configuration information. Call

for information on the new standard

in

© 1996 Sont Electronics Inc. All rights reserved. Reproduction
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-800- 472 -SONY. ext. BVM

monitor technology, and get ready to throw convention out the window.
whole or

in

part without written pee -suction

is

prohibited. Sony

is a

trademark of Sony.

S ON Y

Performing QC on digital audio
surance of a cleanly transmitted signal.
Sample slipping is another transport -related problem. This is rarely a problem
between two signals of a left /right pair.

Using a DSP -based
correlation meter to
monitor phase lets you
see the phasing of any

signals at any
amplitude.
More often, synchronization problems occur between a reference signal and a program signal, or between two program pairs,
when the phase of two supposedly locked
pairs is drifting relative to each other. Identifying and resolving this problem without a
digital monitor borders on the impossible.
Having too long of a cable run reduces
AES /EBU signal level and induces jitter in
the electrical signal. This combination of

degradations reduces the signal's
eye -pattern opening. If the degradation is severe enough, you'll
lose synchronization. From a certain level of eye closure up to the
point where you lose lock, the
AES/EBU receiver chip sets a lowconfidence flag. This indicates a
marginal transmission path that
can't be trusted to faithfully or
reliably transfer the signal.
Incidentally, the low-confidence

error flag can be raised by any
condition that either reduces the
signal's amplitude sufficiently or
causes a large amount of jitter. It
doesn't require both conditions
simultaneously, such as the effect
of an overly long cable run generally produces.
Finally, besides total loss of signal, excessive signal attenuation
or excessive jitter, there is one
other condition that can cause
transport problems: a sample rate
that's beyond the range of the
receiver.
AI of these causes produce the
loss of lock. Figursam e effect
ing out which one is the
culprit is a challenge to the troubleshooter. An AES /EBU monitoring device is helpful in sorting
this out. Alerting the user
in a timely fashion to the
occurrence of these errors is
also a priority, regardless of
the source of the error flag.
One way such messages can
be indicated is alongside a level
display for the channel that's
having the problem, as shown
in Figure 2.
1

-

Unattended QC
In the past, the engineer
keeping an eye on the level
meters had to do just that
look at the level meters (and
maybe a phase meter, as well).
Moving into the digital realm

-

exponentially increases the
number of parameters that an

Figure 2. Problems such as Input Unlocked and
Validity Bit Set are readily seen when placed
inside the level bar for the affected channel(s).
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engineer must monitor. Keeping track of measurements
also is more important in digital audio, because it may be
the only way of knowing that
a catastrophic failure is on the
way. The audio quality of the
signal itself may never indicate that something's about
to crash. Unlike the analog
domain, digital audio's "cliff
effect" often dictates that everything will sound just fine

Figure 3. One implementation of a digital

featuring CLIP flasher above
the bar where a clip occurred.
level meter,

until the signal suddenly starts dropping
out or mutes completely.
One method of freeing the operator's
attention from tracking all of these important empirical details is to log important
events and errors for the duration of a
session. Not only does this reduce the
number of parameters an operator must

Controlling quality in
a digital audio facility
requires a few
additions to the well established practices.
monitor, but the same batch of session
statistics can double as a quality -control
report. Include that report with your finished work and you've documented, in a
quantifiable way, the technical quality of
your product. If you add the capability to
time -stamp those logged events with time
code, you can use the report to locate spots
in a program needing subsequent technical
correction.

Do You Mean That
I Could Have Solved
My Conversion

Problems, Saved
My Company Money,

AND... Still Been

Chief Engineer?

Making the change to digital

is

easier than you think, thanks

to the people and products from NVISION. Our new book,
(the one with the catchy title), will guide you through
the most frequently asked questions and concerns

regarding the analog to digital transition. Full of
valuable information and ideas, THE BOOK will
also introduce you to NVISION's line of affordable

audio and video products.

It's an

offer you can't

afford to let fly by. For your copy call 1.800.719.1900,
fax 916.265.1010 or call the distributor nearest you.

Don't Be a Chicken - Read THE BOOK.
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The more things change,
The more you'll want DVCPRO.

For more information call: 1-800-528-8601 (Upon request enter product code 15) One Panasonic Way, Secaucus, NJ 07094.
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Performing QC on digital audio
Level monitoring

with

a

twist

-

There are two different requirements to
level monitoring in digital audio: checking
program audio or line-up levels and detecting clips or mutes. It's widely acknowledged that clipping in the digital domain is
a more serious event than it is in the analog
domain. Digital clipping results in immediately audible and unpleasant distortion, so
occurrences of clipping in a digital signal
must be flagged in a highly visible manner.
Any losses of signal (mutes) should also be
detected and flagged in the same manner.

Digitally based monitoring equipment

utive full -scale samples can be specified
before the operator is notified. On the
other hand, some purists won't tolerate a
single full -scale sample in their recordings,

claiming that you'll only lose about
0.001dB of dynamic range by scaling back
the loudness to one bit below full scale.
(See Figure 3.)
With the inherent accuracy of digital systems, you might assume that all digital
level meters always indicate the exact amplitude of the audio signal by simply reading the sample level and indicating that on
the display. Unfortunately, this is not the
case. Peaks in the analog signal represented

cause audio is often recorded at lower
levels than it might be in the analog domain. This means that these quieter passages are often below the range of the
AGC circuits used in traditional Lissajous
displays. Monitoring their phase remains
important nonetheless. Using a DSP -based
correlation meter (such as the example in
Figure 4) to monitor phase lets you see the
phasing of any signal at any amplitude.
Again, if the signal level was small enough,
for example, -50 dBFS, a standard Lissajous pattern would show just a small dot,
too small to read any phase information
from. A correlation meter, on the other

Phase display A

Off

Figure 4. A digitally implemented correlation meter accurately indicates phasing at all signal levels.

can easily enable clip and mute indication
by flagging any samples containing all ones
(full- scale) or all zeros (no signal) respectively. But a single full -scale sample doesn't
necessarily indicate signal clipping; it could
simply be a loud point in the program
using the full dynamic range of the system.
Whenever two or more consecutive samples are full scale, then it is likely that the
audio signal carried in the digital domain
exceeds the digital system's dynamic range.
Engineers have differing opinions about

The sophistication built

into today's latest
monitors can do a lot
of your work for you.
the number of consecutive full -scale samples (if any) that they'll allow.
Clip indicators must demand an operator's attention, but ideally there should be
some way to accommodate different standards of acceptability. If some engineers
don't mind an occasional full-scale sample
in their material and don't consider that a
true instance of clipping, there should be
an adjustable threshold on their clipping
indicators so a variable number of consec104 Broadcast Engineering April 1996

by digital data rarely fall precisely at sample points. The effect on a monitor that

simply reads sample values is an underestimation of the actual audio level. To reduce
this effect, a level meter must perform interpolation via an oversampling filter. By using four -times oversampling, a monitor
can virtually eliminate this underestimation of peak levels.
Another problem you'll run into if your
monitor does not use interpolation is that
steady -state tones at submultiples of the
sampling frequency often fluctuate in amplitude. It's relatively common to see this
effect on line-up tones. Again, interpolation dramatically reduces this effect.

hand, still accurately indicates the phase
relationship between the left and right channels. Also, rotating a pan -pot on a stereo
signal can't fool a digitally implemented
correlation meter.
Controlling quality in a digital audio
facility requires a few additions to the well established practices of level and phase
monitoring. Beyond that, the sophistication built into today's latest monitors can
do a lot of your work for you. This helps
smooth the transition to digital systems
without extensive staff training. It can also
give you immediate confidence in the technical quality of your digital sound.
Jeff Noah is an applications engineer for the audio product line at

Phase

monitoring

Monitoring digital audio phase is, for the
most part, a similar process to phase -monitoring an analog audio signal. A Lissajous
display of left vs. right will show you the
balance of your signal and most phase error problems. In today's digital audio for
television, however, you're likely to find
yourself working with a pair of stereo signals (four channels), or perhaps even more
channels, and you'll need to check the phase
between all of them. Comparing the phase
of channels within a pair (1 vs. 2, 3 vs. 4,
etc.) presents no challenge, but comparing
between stereo pairs does require a monitor
with that special capability.
Digital audio's wide dynamic range complicates the phase monitoring task be-

Tektronix, Beaverton, OR.

For more information on digital
audio monitoring, circle (201) on
Action Card. See also "Analyzers,
Audio System," p. 85 of the 1996
BE Buyers Guide.

Internet:
be @intertec corn

CompuServe:
74672,3124

FAXback:
913- 967-1905
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TRANSMISSION TECHNOLOGY
A UHF

primer for VHF engineers, part

By

Don Ma

1

For larger amplifiers, more than one visuresult in the continued use of some of the
existing high -power UHF devices. The low- al amplifier may be used with their outputs
combined prior to diplexing with the aural
er- powered UHF transmitters more closely
resemble VHF equipment, because they are signal. The actual combiners /diplexers use
waveguide for simplicity and power-handling
essentially all solid- state.
capacity. Their output may go back down to
All UHF transmitters of any power level
start off with an exciter, just as is found in coaxial cable or stay in waveguide, dependcurrent VHF systems. The complete signal, ing on the power levels involved and the
visual and aural, is developed in the exciter, system design.
The final amplifiers run a wide gamut of
and all necessary correction is usually introduced at this level. The correction is devices. The smaller solid -state amplifiers
usually run a few hundred watts per module
primarily for correcting non -linearities
The change to ATV is primarily going to
at least according to found in the driver and final amplifier with multiple modules combined to reach
use UHF channels
current FCC thought. As a result, many stages. Other than the frequency of the the final power. In many cases, multiple
transmitter operators are going to have to final upconverter, the exciter should be amplifier modules drive one or more final
amplifier devices. In those cases, provision
rethink the way in which they construct and familiar to VHF technicians.
is usually made to bring out the driver signal
The normal amplifier chain will include a
operate RF facilities. This article is primarily
intended for those who have been living the driver stage, followed by one or
good life up to now. That is, those techni- more high -power stages. The driver
may be a separate design or may be
cians who have been working only in the
the same as the solid -state output
quiet world of VHF.
stages, depending on the overall
Proceed with caution
system design. In most modern deFirst, be careful not to make foolish statesigns, the driver will be a wideband
ments when visiting your first UHF facility. amplifier that will not need tuning
This author has experienced the initial visit over the UHF band.
to the transmitter site by a VHF chief engiRemember, the system configuraneer who supposedly was competent and
tion is not the same for all manufacexperienced. His first comment, while gaz- turers any more than it is for VHF
ing happily on the waveguide combining
systems. The design of a modern
network, was "What's all of the ductwork transmitter still involves trade -offs
for
the cooling system ?" This immediate- between engineering choice and fisly established his bona fides with the station
cal reality. As a result, significant
staff, one of whom was hyperventilating in differences exist from manufacturer
the corner.
to manufacturer.
Klystron removal and installation can be consider a bl'more
The degree to which techno -shock will be
For the beginner in the UHF field,
involved than working with tetrodes.
experienced will primarily be controlled by purchasing new equipment should
and take it directly to the antenna in case of
the transmitter power involved. Again, this include an in -depth study of the transmitter
failure of the final amplifier.
is going to be controlled by the final manner
design and careful discussions with manuThe final amplifier stage(s) may be a
in which the ATV conversion takes place.
facturer reps and with the station's consulttetrode or one of a wide family of klystronWhile the average power apparently will be
ing engineer. Design differences simply rebased devices. Tetrodes are popular from the
much less than for NTSC, the peak power flect how each manufacturer decided to put
lower power levels up to around 30kW peak
may not be significantly lower, which would
together a complete system. There are no bad
transmitters on the market. visual power. One manufacturer, Acrodyne,
However, differences between is marketing a 60kW transmitter using a
manufacturers' products may tetrode -type device called a Diacrode. Traditionally, tetrodes have the advantage of high
be significant in particular sysefficiency, but they have required much hightems, just as is the case in all
er drive power than klystron -type devices
parts of the station.
and have had significantly shorter life spans.
Again, that may now be considered old
Final amplifiers
technology. That determination is left up to
Some UHF transmitters use
separate amplifier chains for the buyer and manufacturer to discuss.
In the klystron field, older transmitters
aural and visual signals, just as
primarily used either a 4- cavity klystron
in VHF. In those cases, the two
with external cavities or 5- cavity devices
signals are diplexed at the output, usually in a waveguide- with internal cavities. Again, the type preferred varies with manufacturers and usbased device. Normally, the outputs of the separate amplifiers ers. The choice is much akin to arguing
A combiner network using waveguide is common in UHF transmitare routed to the combiner /di- whether MS- DOS -based machines are better installations .
plexer system in coaxial cable.
ter than Macs.

-

-
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The World Leader
in UHF TV Transmitters.

Yesterday. Today. And especially tomorrow.
As ATV approaches, who's setting the pace in UHF transmitters? The same company that's led the way for

the past 10 years-Comark.
In 1986, we invented the first IOT amplifier. In 1988, we placed the first IOT into full -time service.
And over the past three years, we've supplied the overwhelming majority of IOT transmitters worldwide.
We've also been at the center of ATV research and development from the very beginning. In 1992, Comark
had the first digital ATV transmitter on the air at WETA in Washington, DC and was selected to provide the
transmitter to the Grand Alliance for full system field testing.
But it's just the beginning. Comark is the first manufacturer to introduce a transmitter designed specifically around the requirements of the Grand Alliance digital

standard.

A

system engineered from the ground up, it

will set new technical standards as well as provide ease of use, simple maintenance and no- hassle installation.
So before you plan your ATV strategy, team up with the

company that's set the standard for transmitter innovation

Imo`

and excellence for over a decade-Comark.
For more information, call us today at (215) 822 -0777.

Circle (65) on Action Card

C O M AR K
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Excellence

Route 309 & Advance Lane Colmar, 13A 18915
TEL: (215) 822 -0777 FAX: )2215) 822 -9129

® 1996 Comark Communications, Inc.

If You Have Bottom
Line Responsibility
for a TV News
Operation...
Slash your cellular
phone charges by
200 % to 400 %!
Most news related cellular
costs are for cueing (IFB). The
a one -way
FCC authorized
channel for every TV station's
private use. No usage charges you already own the channel!
This technology has been slow to
develop because no one could
make it work right. Where others
failed, Modulation Sciences
succeeded.
The industry leader in TV
stereo technology has just introduced a second generation PRO

channel system, PROceiver II
and PRO Channel Generator II.
With features like extended
fringe area coverage, selective
calling and a unique three year
warranty.

Stations have reported
savings so great that they have
amortized the cost of the PRO
equipment in less than three
months!

don't need to be stereo or
have a new transmitter to use
the PRO channel and start
saving money today.

of the heat exchanger along with the pumps and tank used for a water/vapor cooling system for
klystrons. (Photos courtesy of David Birdsong, KSMO-TV.)
A portion

In any case, most new transmitters have
moved on to such devices as Klystrodes,
multiple stage- depressed collector (MSDC)
klystrons or inductive output tubes (IOT).
These are essentially all variations on the
basic klystron with the exception of the
Klystrode, which is a marriage of tetrode
and klystron technologies.
The nicest thing about all of these devices
is that they are stable as a rock. Once
properly tuned on channel, minimal if any
adjustment will be needed during the life of
the device. Speaking of device life, the
klystron family devices can normally be
expected to run in excess of 25,000 hours.
It is not unusual to experience usable lifetimes in excess of 40,000 hours even in
visual service. Modern tetrodes are not
expected to last that long, but may be
expected to meet full specifications for up
to 20,000 hours.
As to the tuning, it is preferred to use a
sweep -type device, such as the Tektronix
sideband adapter, to solve the gain vs. bandwidth problem. Do not, under any circumstances, simply tune for maximum power.

You

Call us toll -free at
(800) 826 -2603

for full details!
modulation sciences
12A World's Fair Drive
Somerset, NJ 08873
Voice (908) 302 -3090
Fax (908) 302 -0206
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Cooling and power systems
Cooling is normally handled in one of
three ways. Smaller transmitters need only a
filtered source of air, and that air must either
be cooled itself or exchanged with outside
air as necessary. For larger powers, liquid
cooling is used. This can be either direct
cooling by liquid or vapor phase cooling
where water is allowed to boil off the collector of the device with the steam being subsequently cooled. In any case, the cooling
water must be cooled in a heat exchanger.
In many cases, the direct coolant is distilled water that can touch components
where high voltages are present. If the coolant does not contact high voltages, it can be
mixed with chemicals to prevent freezing

and the heat exchanger can be placed outdoors with protection from falling ice. Otherwise, the heat exchanger must be protected to prevent it from freezing during cold
weather. The purity of the distilled water
must be watched to prevent embarrassing
off-the -air periods.
The power supply for the transmitter will
usually be broken into two major pieces. All
low-power equipment, like the driver, exciter and control systems, will be powered by
conventional systems located in the main
cabinet. For higher -power transmitters, the
power supply is usually a packaged system
that is separate from the transmitter cabinet. Some modern designs, one by Comark
in particular, control the high -voltage magnitude, which is claimed to improve amplifier performance.
The thing to remember about a UHF
transmitter is that it is just another big box
to be learned. It will be more sensitive to the
changing of components than a VHF transmitter because of the shorter wavelengths
involved. You will be using a waveguide
combiner /diplexer rather than the old coaxial distillery reject on the back wall. On
the good side, the new transmitters are as
stable and as easy to operate as their VHF
relatives.
Next month, we will look at transmission
lines and antennas for UHF.
Don Markley

is

president of D.

i
1

L.

Markley and Associates, Peoria,

Internet:
be @intertec.com
CompuServe:
74672,3124
FAXback:
913 -967-1905
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32nd International Broadcast Equipment Exhibition
Period :November

13 -15,

Major Categories

Audio Equipment Camera

Video

Output SystemRelay

Equipment

1996

Place :Nippon Convention Center (Makuhari Messe)

VCR, Disc Recorder

System Transmission SystemLighting Equipment

Measuring Equipment Transmission Cable Power UnitHDTVEDTV System
Satellite Broadcasting SystemMultiplex Broadcasting System Multimedia SystemOthers

BEEing is Believing
You'll never know what you have missed if you pass up the opportunity to participate in
the 32nd International Broadcast Equipment Exhibition (Inter BEE '96)

-a showcase for the latest professional broadcast, video, and audio technologies.

As the largest event of its kind in Asia and one of the world's top three, Inter BEE '96 will draw

more than 450 manufacturers and around 26,000 broadcast professionals from around the world.
But that's not all. We've done a lot to make this year's event better than ever.
There'll be symposiums, forums, and seminars hosted by some of the world's leading broadcasting, audio,
and video software developers.
Inter BEE '96 will be held on November 13 -15, 1996, at the Nippon Convention Center (Makuhari Messe).
So, be part of the Inter BEE '96. It will be an unBEElievable experience.
For more information on Inter BEE '96, contact:

Japan Electronics Show Association
Tokyo Chamber of Commerce and Industry Building, 3 -2 -2, Marunouchi, Chiyoda -ku, Tokyo 100, Japan
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SBE UPDATE

By Dane

RFR

E.

Ericksen, P.E.

and unattended operations

acceptability of protective clothing, such as
suits made from the German -manufactured
Naptex material, and federal pre -emption
of RFR standards that are more restrictive
than those ultimately adopted by the FCC.
Indeed, Section 108(a) of the Telecommunications Bill contains a clause granting such
pre -emption, but only to Personal Communication Services (PCS) licensees.
Why such a narrowly focused pre-emption? Two reasons: 1) the PCS proponents
"paid" for such favorable legislation, fair
Two SBE panels at the spring 1996 Naand square, and apparently saw no reason to
tional Association of Broadcasters' Engishare the benefit of this sorely needed federal
neering Convention in Las Vegas explored
pre -emption with other radio services; and 2)
recent (for unattended operation) and exCongress appears to be in love with the
pected (for radio -frequency radiation) FCC
revenues generated by spectrum auctions,
regulatory changes. The Unattended Operfor which PCS has been a major
ation panel addressed the Dec.
contributor. However, the ad1, 1995, deregulation that now
age "A rising tide raises all
allows broadcasters to operate
ships" is appropriate here.
their stations using unlicensed
ANSI/IEEE 095.1 -1992
Even the narrowly focused
operators or, subject to minimal
Controlled
RFR pre-emption clause in the
automation requirements, withUncontrolled
Telecom Bill will establish a
out any operators or unattend10,
H-Field
NCRP Report No.
precedent that hopefully the
ed, if they wish. The new rules
Occupational
104
Public
FCC will run with, and issue a
allow any combination of dicompanion rulemaking that
rect (manual) control, remote
would extend federal pre-empcontrol or automated operation.
tion to all other non- categoriOf course, licensed duty operalo
cally exempted radio services.
tors may still be used, if the
Regardless of which standard
station wishes.
ends up being adopted, it is
The RFR panel discussed the
clear that life is going to belong- awaited Report and Orcome more difficult for broadder (R &O) to ET Docket 93lo 4
10
100
10'
0.1
10
0.01
casters when it comes time to
62. This R &O proposes to upFrequency (MHz)
certify compliance with the
date the commission's current
applicable RFR standard at
guideline, the ANSI C95.1their next license renewal, or
1982 standard, to the new Figure 1. The current radio-frequency radiation standard.
sooner, if a facility's change
ANSI/IEEE C95.1 -1992 standard. Comments to this rulemaking ex- is thermally based, then persons with health triggers an earlier evaluation under a new
ceeded 4,000 pages, with the initial com- problems that impair their ability to tolerate
standard.
ment deadline extended twice, and the re- a thermal load, for example, diabetics with
ply comment deadline extended an unprec- poor circulation in their extremities, might Editor's note: The developers of the ANSI RFR standard made no
presumption that the only effect of radio -frequency energy was
edented three times.
be at greater risk than the general populathermal. Instead, the criteria used in developing the standard was
The FCC has been mulling over the com- tion. Therefore, like ANSI 92, the NCRP "work stoppage" in animals. It was then found that the only
identifiable mechanism was the thermal effects, so the standard
ments and reply comments since April 25, standard lowers the allowable power density
then became based on the concept of Specific Absorption Rate
(SAR). The unlimited -time (continuous exposure) SAR limit for
1994. A Report and Order, or possibly an limit to 200µW/cm2 at VHF frequencies.
humans is 0.4W/kg of body mass for controlled (occupational)
Order and Further Notice of Proposed Rule If adopted by the FCC, the NCRP stanexposures and 0.08W/kg of body mass for uncontrolled (public)
making, was expected in March. If a combi- dard would, like the ANSI 92 standard, exposures. At VHF frequencies, these SARs correspond to power
densities of 1,000µW/cm and 200µW /cm', respectively.
nation Order and Further Notice is adopt- regulate contact currents for the first time.
ed, the commission is under a 6 -month dead- However, unlike the ANSI 92 standard, the
line imposed by Section 108(b) of the 1995
NCRP standard has no limits for induced Dane E. Ericksen is chairman, SBE FCC Liaison Committee.
Telecommunications Bill to complete action body currents.
in ET Docket 93 -62.
There is also the possibility that the FCC
Internet:
will "cherry pick" and adopt portions from
be ©intertec.com
More on RFR
both standards for an RFR regulatory smorCompuServe:
Because of critical comments filed by the gasbord, if you will. One thing is sure: both
74672,3124
Environmental Protection Agency (EPA) of the new standards are significantly more
incorrectly alleging that the ANSUIEEE complex than the current standard, as demFAXback:
C95.1 -1992 standard is a thermally based onstrated by Figure 1.
913-967-1905
standard (see Editor's note), the commission
Other major RFR regulatory issues are the
may instead end up adopting the guidelines
of the National Council for Radiation Protection and Measurements (NCRP), which
the EPA comments favored.
Like ANSI 92, NCRP is a 2- tiered standard, occupational and public, with the public portion of the standard five times more
stringent than the occupational portion. The
rationale for a 2-tiered standard is that for
occupational exposures, it is presumed that
workers are in reasonably good health and
can be instructed to take safety precautions
to ensure that excessive exposures do not
occur. However, for public exposures, these
assumptions cannot be justified.
Furthermore, since the primary known
harmful effect of RF exposure to living tissue
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FIELD REPORT

By John

BTS Saturn

Performance at a glance:
Redundant router options as a
backup
Parallel and serial control of
various equipment
Expansion capabilities to 16
individual playback channels
Flexibility in routing source
assignments to air
Intensive audio metering front
control panel

When building The Home & Garden
Television (HGTV) network facility, we were
looking for a master control switcher that
would complement our Network Operations Department. With the need to provide
the highest quality of video, component
digital switching was the only direction for
us to go.
At that time, one of the few companies
with a proven digital master control switcher that approached us was BTS. After researching the market and talking to those
who were using the Saturn switcher, we
decided to purchase the BTS 601 and AES
master control processors.

Related equipment
One major criteria we kept in mind was
the related equipment that would interface
with the switcher. We opted to purchase the
BTS Venus router and Jupiter control system. We also added the BTS Mars router as
a backup device and the Media Pool file
server for commercial and promotional
spots.
The Saturn master control system has
two options for routing sources through
the switcher. It can be used as a router
control panel for the Venus router matrix,
and the Saturn comes equipped with an
internal 16x5 matrix router mezzanine
board. We chose to use both. The Saturn
communicates to our 64x64 router by
112 Broadcast Engineering April 1996

Ajamie

switcher

selecting sources to air. We also use secondary outputs of the essential on -air
sources for the smaller matrix as a backup
router. This gives us the redundancy needed in our system.
The Jupiter system and its Pathfind function, increases our flexibility to access any
routable source through the Venus router.
The Jupiter control system's MC 3000
panel will also provide serial or parallel
control over multiple videotape recorders
or a disk -based file server system.
The Mars routing system acts as a
backup switcher to the Saturn switcher.
Mars uses an MPK panel that mounts
within the Saturn control panel, but
acts mechanically as a separate device,
giving us more rack and console space.
This provision makes training more convenient for those operators who are new
to the Saturn switcher.
The Media Pool is an expandable
multichannel digital video storage device with variable compression that
network control and post -production
can access simultaneously. The Saturn
switcher can access the Media Pool
either via the GPI or via serial control

interface.

Saturn features
Saturn uses parallel control for the Odetics
TCS -90 cart machine, which houses six
digital Beta decks. Future plans will use the
Saturn to trigger the Media Pool for commercial breaks and the cart machine for

program material.

After researching the
market and talking to
those who were using
the Saturn, we decided
to purchase the BTS
601 and AES master
control processors.
The Saturn can be configured to operate
up to 16 individual channels. An additional switcher processor and current control
panel would enable us to broadcast another feed as our network demands grow.

CHYRON iNFiNiTE!

°

fi

Ì IIUIt fit li n

:iïï: o'-:

r -i

ODETICS TCS90 CART MACHINE

.1.

_

' '

aooaa

Do

DAT

-'

B
tiJii :..
0000
0000000000000000
00000 0000 000

0000 000

ó

BTS

MEDIA
POOL

.. __.._

SATURN MASTER CONTROL SWITCHER

EXTERNAL DIGITAL BETA MACHINES

Figure
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The BTS Saturn switcher provides flexible control over a variety of externa) devices.
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We're Not

Just Promisina
a Revolution

in Digital

Introducirg,

mind -altering line of

a

recorders :rom

Loc.kheed M.inni Cortpairy

iou

can preview

long -form

faster

and more cost-effective sessions.

Thanks toa direct high -speed SCSI interface, the

MountainGateVDR

digitally to any number of workstations. Another time, and

Renegade," our RAID
system holds up to ten
storage devices in one
chassis with storage
capacities over 87 GB.

fast

Our new VDR handles
Plus, you can choose

cos -, saving measure.

multi -Video formats, incLiding D1, D2, RGB, and HD-V.

from mani extras, such

as

independent 4- or

S- channel AES /E3U

digital audio.

it up.

is

happening, and it's coming from

a

company that can

For information or
1

a demcnstration of the new MountainGate VDR line,
-800 -556 -0222 or visit our web site at http: / /www.mouataingate.com.
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DataShuttle'M

is

enough to eliminate he bottlenecks commonly associated with post -production
work. And, you can use the VDR's network interface to send source material

call

features portability and
patented shock -isolation
technology with
capacities up to 18 GB.

sk

prog-ams such as music viceos and television shows without fist
converting them to tepe. And, you can search through tens of thcusands of frames
quickly and easily. No more pre -rolls or shuttling VTRs. No more tape degeneration.

back
A

video d

minutes

uncompressed D -1 a-ed over 100 minutes of D -2 video. Now

The videc revolution

11 MountainGate

d gital

in high -end storage.

Unlike other digital disk recorders, which typically hold just 30 tc 120 seconds of
uncompressed storages the fVountainGate VDR holds over 50
of

And that means

Video Edits try
and Storage,
We Can
Back It Up.

uncompressed

Mount inGate, the world leader

PassPortTM
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removable hard
drive resists shock up
to 1S0Gs.
7 GB

Chapaual'M our versatile
family. of mass storage
library s stems offer; up
to 74 TB of storage.

IncreMeg'M the
ultimate removable
hard drive storage, offer,
up to 4 GB of storage and
8ms ac:ess times.

i

Stampede'M line

of disk arrays accepts
multiple drive form factors
with tatal capacity in
excess of 400 GB.

With the aid of Jupiter, A/V monitoring on
the switching control panel allows the selection of any desired feed. The ability to
delegate various feeds to one panel also can
reduce the future expense of setting up
multiple control rooms.
Additional features for our operation include serial control (through Jupiter) and
transition control of external sources. Transition modes make switching look studio
produced and variable preroll transition
time gives us the flexibility needed for live

applications.
The switcher provides two independent
linear keying channels that support our 2channel Chyron iNFiNiT! with Transform.

bzi

Included with the keying features are clip,
gain and matte controls.
The Saturn's flexible key assignments of
the program and preview bus make this
device user- and engineer-friendly. The key
caps can be electronically labeled with up
to eight alphanumeric characters. This eliminates making new labels for key caps if we
want to rearrange the inputs.
Adding or changing source assignments
to the router is simple. While running on
the backup switcher, the Jupiter configuration software can be used to edit changes in
the router. The changes are then downloaded to the Saturn switcher via the LAN,
eliminating the need to burn PROMS and

The Vision Fund of America
An association of visual industry professionals to promote
research and resources for visually impaired people

1996 Annual Awards Banquet
Monday, May 13, 1996

at the Grand Hyatt, NYC
Join your colleagues in honoring:

Charles A. Steinberg,

Ann Daly,

Eddy W. Hartenstein,

President,

President,
Buena Vista Home Video

President,
DIRECTV, Inc.

Sony, Bus. & Prof. Group

Proceeds from the Vision Fund Banquet benefit The Lighthouse National
Center for Vision and Aging, an internationally known center dedicated to
educating and helping individuals, their families and health care
professionals solve the problems associated with vision impairment.

For banquet table reservations and journal
advertising information contact:
Marjorie Dybec, Vision Fund Headquarters, c/o The Lighthouse, Inc.
New York, NY 10022 Tel: 212- 821 -9557
111 East 59th Street
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avoiding any on-air error when rebooting.
The source and assign memory panel will
allow internal routing control from Venus
to the program and preset bus. This makes
it simple for operators to arrange key assignments and provide another level of
redundancy should a deck or a key source
fail.

The Saturn's flexible
key assignments of the
program and preview
bus make this device
user- and engineerfriendly.
The audio metering control panel makes
it easy for the operator to monitor VU or
PPM left and right channels. Indicator lights
will warn the operator if the audio is out of
phase. A preset audio ratio can be set on
the Saturn control panel for voice -over

insertions. Saturn can trigger either the
Media Pool or the DAT machine as a backup audio source for these needs.
Individual audio balance phase reversal
and channel swap controls make it easy for
the operators to correct errors before they
air. Audio gain for each channel can be
adjusted individually, which gives operators
the ability to adjust the levels on the preset
bus before a spot goes to air. Included in the
audio display is the ability to monitor preset, program and off-air audio channels.

Fitting our needs
When we first purchased the BTS Saturn
master control switcher it was an evolving
product and not all of the features were
operational. The support and software upgrades to this product have been truly an
enhancement. The functions we use on this
switcher have been flawless. The flexibility
and reliability make the Saturn the only switcher on the market that fits our needs.
John Ajamie is director of network operations & duplications, Home
&

Garden Television Network (HGTV), Knoxville, TN.

Editor's note: Headquartered in Knoxville, TN, with offices in
New York, Los Angeles, Chicago and Detroit, HGTV reaches more
than 10 million TV households, including DirecTv and C -band
satellite subscribers nationwide.

Editor's note: Field Reports are an exclusive Broadcast Engineering feature for broadcasters. Each report is prepared by well qual ified staff at a broadcast station, production facilityorconsulting company.
The reports are performed by the industry, for the industry.
Manufacturer's support is limited to providing loan equipment and
to aiding the author if requested.
It is the responsibility of Broadcast Engineering magazine to
publish the result of any device tested, positive or negative. No
report should be considered an endorsement or disapproval by
Broadcast Engineering magazine.
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Now you can link together readers of any of
Intertec's magazines to create the most
powerful network for your sales message.
And give your ad budget a power boost, too.
Your network buy qualifies for our all -way
combination rate. That can result in more ad
insertions for basically the same dollar
investment.
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APPLIED TECHNOLOGY

Watts

By Keith

C-MAC filters
mum group delay. Oversampling digital
filters requires a lot of silicon and can be
expensive.

puter graphics devices and PC video cards,
which contain modern high -speed D/A
converters.

Anti -aliasing filtering

Although digital signal processing has
largely replaced analog processing, it's still
necessary to use analog buffering, filtering
and DC control before and after digitization.
In an effort to integrate these functions
and reduce engineering and manufacturing
costs of video hardware equipment, C -MAC
manufactures and markets a line of active
video modules for these purposes. This article details the reasons for and advantages of
these new approaches.
The importance

of video filtering
The analog real -time video filter is a key
element in clean video processing. The input, or anti -aliasing filter, is required prior
to digitization, while the output, or reconstruction filter, is needed after the digitized
signal is converted to analog.
The digital sampling process can introduce aliasing (or moiré) components, noise
and distortion that cannot be removed by
later processing. The minimization of these
artifacts is important when video compression is applied to the signals.
Digitized artifacts add to the complexity
of video signals, causing the compression
process to become less efficient. This results in lower levels of achievable compression. Because video compression techniques
are rapidly becoming standard in all video
processing and transmission systems, the
importance of proper filtering will increase.
Oversampling techniques are now common for sampling and reconstructing analog video signals, and allow the use of
clock frequencies that are multiples of the
pixel clocks. They use sharp cutoff, digital
finite impulse response (FIN) filters to reduce the analog filtering requirements.
Current technology only doubles the pixel clock rates so the filtering process is still
not trivial, especially for higher-quality systems that require flat response and mini Above photo: C-MAC produces a wide range of
monolithic filters foranalogand digital applications.
Shown above is a C -MAC ST-12S Smart Filter,
designed for multichannelvideo workstations.
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Aliasing is an artifact added when a video
signal is not properly filtered before being
digitized by an A/D converter. The resulting
moiré effect cannot be removed by later
processing. The A/D conversion process produces upper and lower sideband replicas of
the input signal at harmonics of the sample
rate. A properly designed filter will remove
most signal and noise components above
one -half the sampling frequency (Fs /2).
For example, if you sample at 10MHz,
the Nyquist bandwidth is 5MHz. If you
input 5.5MHz, the moiré will be at 4.5MHz.
Furthermore, if you input 9MHz, the moiré
is at 1MHz (a lower frequency and, therefore, more visible).
The amplitude of the moiré will be equal
to that of the input frequency causing it,
modified by the slope of the filter. Highfrequency moiré, allowed by a sharp cutoff
filter, is less apparent than the lower-frequency moiré allowed by an inadequately
sharp filter, or worse, no filter at all.
Tests have shown that there are definite
trade -offs between the visual effects of brick wall filters vs. less gradual filters that allow
some aliasing. It is now common to see

large amounts of low -frequency moiré
when digitizing unfiltered signals from com-

Because video
compression techniques
are rapidly becoming
standard in all
video processing
and transmission
systems, the importance

of proper filtering
will increase.
Reconstruction
or post -filters
The function of a post -filter is similar to
that of the prefilter. The output of a video
D/A converter (DAC) has double sideband
replicas of the desired output signal at
harmonics of the clock frequency. Severe
moiré (aliasing) results if these sidebands
are not removed.
Post -filters have the additional requirement of providing an SinX/X characteristic
to compensate for the aperture rnlloff of
.

Figure 1. The output of a properly input-filtered DIA converter. Note the significant reducto3 r aliased
signals.
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Figure 2. Partial diagram of a set-top box. The need for proper filtering will become even greater as manufacturers need to interface older-type analog devices
to the new range of digital sources, like DBS, ATV and multimedia signals.

the DAC, which depends on the clock
frequency. These sidebands produce the
steps that are visible in the waveforms at
the output of the DAC. The steps indicate
that the DAC has a "sample- and -hold"
characteristic that produces a frequency
response rolloff dependent upon the clock
frequency (Fs).
In Figure 1, a properly filtered signal
shows a great reduction in aliasing and a
flat passband response due to SinX/X compensation in the filter.

Practical considerations
Low- impedance passive filters require
high Q inductors to minimize losses, which
can be significant (1dB or more). Passive
reconstruction filters must also have at
least 2.5dB of additional loss to allow for
SinX/X boosting.
Buffered hybrid filter modules contain
high -impedance filters with extremely high
output impedance so that there are no
losses within the filter, even with SinX/X

compensation.
Gains are inherently unity, and grounding a precision internal voltage divider can

provide an exact gain of two, often needed
when driving 7552 loads.
Resistor tolerances in thick film versions
can exceed 0.25 %, allowing the gain to be
precisely controlled.
The form factor of thick film module
packaging can be either that of a SIP package, which uses minimum board area or
that of J -lead packaging that has a short
mounting height.
One advantage of combining the entire
filtering and buffering functions in a single
factory- tested module is minimal crosstalk
and digital noise pickup when compared

with discrete circuitry. This is important
when circuit boards contain a large number of high -speed digital VLSI parts. The
C -MAC filters provide inherent power supply noise rejection and contain onboard
decoupling for high stability.

Multichannel
analog video modules
The latest generation of monolithic video
encoders and decoders have created the
need for low-cost multichannel video modules. An important example, shown in Figure 2, is the high bandwidth video obtainable from the new digital set -top boxes.
Composite video from the digital encoder sent to the internal RF modulator can
create an annoying audible buzz if the
video contains 4.5MHz (NTSC) or 5.5/
6MHz (PAL) frequencies at a vertical rate.
This condition is particularly likely when
graphics and menus are displayed. The
solution is to incorporate a high -Q trap in
only the video sent to the RF modulator.
The trap is delay equalized for optimal
transient response. The same module also
provides wideband, SinX/X- equalized 750
composite and Y/C baseband outputs.
Even higher performance, multichannel
video modules are available without the
trap and equalizer to provide optimum
performance for computer graphic workstations and PC cards. The 7552 Y/C and
two composite video channels are generated by resistively adding Y and C after
filtering and buffering so that there are no
differential phase or gain errors.
All digital encoder outputs have DC offsets due to their single power supply. Rather than using large AC coupling capacitors, the video filter modules provide level

shifting with DC coupling to remove offsets, eliminate tilt, improve reliability and
reduce cost. Delay differences between the
channels are typically less than 1Ons.

Future trends
Eventually, standard digital consumer
video interfaces will remove the need for
most analog interfaces. In the meantime,
the trend in VLSI chips will be toward
analog interfaces with 4x oversampling
and built -in analog filtering.
Newer generations of video modules will
contain lower-cost, lower-power opamps
and more precise components. Also, the
cost and size of hybrid video modules will
continue to fall and new applications will
be found.
C -MAC provides a broad line of filters
for analog and digital applications.
Keith Watts is senior applications engineer for C -MAC Microcircuits, United Kingdom.

For more information on CMAC filters, circle (202) on
Action Card.
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INDUSTRY BRIEFS
BUSINESS

Leitch, Chesapeake, VA, installed StillFile
Systems in state -of- the -art hockey arenas
for the Ottawa Senators and the Montreal
Canadians. The systems will store stills of

the hockey players, their stats and commercial advertisements for instantaneous playback during games.

Tektronix Video and Networking Division, Beaverton, OR, announced the formation of Tektronix Video and Networking Systems. Turnkey system services will
be offered for the integration of Tektronix,
Grass Valley and Lightworks Editing Systems products, as well as other manufac-

turers' products.
Thomson Broadcast Systems, a subsidiary
of Thomson multimedia, Paris, has signed a
distribution agreement with Getris Images.
Under the terms of the agreement, Thomson
Broadcast Systems will be the sole distributor for Getris Images graphics systems.
Chyron, Melville, NY, has joined Silicon
Graphics as one of the certified application
vendors for the SGI IndyStudio program.
The Chyron Liberty Paint digital paint
graphics package has been bundled together with the Chyron Cindy video board for
Indy workstations. When used with the SGI
IndyStudio program, the package provides
an affordable broadcast paint system for
SGI platforms.
CBS News chose Discreet Logic and Silicon
Graphics systems for the development of
real-time virtual set -style graphics for CBS
News primary and election night broadcasts.

Sony, Park Ridge, NJ, has sold DVW-700
digital Betacam camcorders to Pro Video,
Madison, WI; Spectrum Productions, Milwaukee; Beachwood Studios, Beachwood,
OH and Pacific Coast Productions, West Los
Angeles.
Sony Electronics Systems Integration is designing and implementing studio equipment
and an OB truck for LIN Productions, Arlington, TX, a company formed by LIN
Television Corporation to produce regional
baseball telecasts.
A flagship PBS station, WGBH/Boston,
purchased Sony's VideoStore system to further its automated insertion capabilities for
on -air promos, bumpers and interstitials.

Solid State Logic, United Kingdom, has
sold digital production and/or post systems
to KCPQ -113 Fox, Tacoma, WA; Walt Disney Imagineering, Glendale, CA; Video Post
& Transfer, Dallas; Fox Animation Studios,
118 Broadcast Engineering April 1996

Phoenix; Post Audio, Prairie, MN; Audio

Recording Unlimited, Chicago and Cresent
Moon, Miami.
Technical Industries, Atlanta, GA, was selected by Panasonic/MEI to perform all detailed engineering and installation of the
International Broadcast Center for the 1996
Summer Olympics.
Discreet Logic opened a sales office in the
New York Information Technology Center,
located in lower Manhattan at 55 Broad
Street. The office will house a full state-ofthe -art demo facility showcasing Discreet
Logic technology, including a demo center
for VAPOUR, the company's virtual set
technology. For more information, contact
Discreet Logic headquarters; telephone
(514)272 -0525; fax (514)272 -0585; E -mail

infodiscreet.com.
C -Cube Microsystems, Milpitas, CA, announced that Data Translation selected CCube's CLM4100 encoder family as the
core digital video engine for Data Translation's new Broadway MPEG -1 authoring
solution.

Panasonic, Secaucus, NJ, sold 25 AGEZ1U DV camcorders to Video News International (VNI), Philadelphia. In addition,
VNI purchased eight AJ -D750 DVCPRO
studio editing decks for playback of DV

videotapes.
Walters -Storyk Design Group is involved
in more than 40 projects in the United
States, Latin America and Southeast Asia.
The architectural and design assignments
total more than $25 million in construction and range in size and location from
an expansion for the Howard Schwartz
studio complex in New York to a 700 -seat
performing arts center in Kuala Lumpur,

Malaysia.
Quantegy, Mountain View, CA, announced
that the Canadian Broadcasting Corporation (CBC) selected Quantegy's Ampex 208
Betacam videotape to use for its 1996 Summer Olympic broadcast coverage.
Philips Electronics North American Corporation, New York, has completed its
acquisition of Alamar Electronics USA.
Alamar will continue to operate within its
existing management structure.
A nonprofit organization, the Citizens Democracy Corps (CDC), Washington, DC, is
recruiting U.S. volunteers with senior-level
experience in production and general management in the TV, cable TV and radio

industries. The CDC's Enterprise and Economic Development Program provides assistance in these areas of specialization to
small and medium -sized companies is newly democratic countries. For more inÌormation, contact: CDC, 1400 Eye St. NA Suite
1125, Washington DC 20005; telephone
(202)872 -0933 or (800)394 -1945.
PEOPLE

Bruce Williams was appointed vice president, manufacturing and operations for
Alamar USA, Campbell, CA.
Also, Tom Zades was promoted to chief

financial officer for Alamar USA.

Charles Goodwin was promoted to vice
president, manufacturing for Leitch, Chesapeake, VA.
Also, Steve Hathaway was appointed to
director of European operations for Leitch.
Stephen A. Savitt joined Telemetrics, Mahwah, NJ, as assistant sales manager.

Michael Creamer joined Telecast Fiber
Systems, Worchester, MA, as senior sales
engineer.
Joe Cirincione has been placed in a newly
created position for Leitch, Chesapeake,
VA, as product manager for StillFile, MediaPort and the Client workstation. Orincione will divide his time between the Chesapeake manufacturing facility and the Toronto facility in Canada.

John Knapton was promoted to sales director for Audio Processing Technology,
Belfast, Ireland.

Fred Scott was named vice president in
charge of broadcast and professional video
product/sales for Fiber Options, Bohemia,
NY.

Mark S. Podesla was appointed director,
marketing and sales for Nova Systems, Canton, CT.
Jeffrey Gottlieb was appointed product
specialist for nonlinear video editing equipment for the Panasonic Broadcast & Tlevision Systems Company, Secaucus, N.

Clarification
In the "Video servers" article featu e i
in the 1996 February issue of BE, tie

author for the section on Hewlett Packard's video server (p. 60) shot lc
read "By Mary Louise Bucher."

Why Settle For Less
Than 100% Digital?
The Hitachi SK-2600
is the onlyfully digital
triaxial camera system
in the world.
floods, world upheavals - whatever
the year 2000 brings, the "2600" the

Flesh tone detail
for a softer more
youthful look
Six - vector color
(orrector- and true
/mear matrix
operating
simultaneously

is

camera you'll want to shoot it with.
This is the camera that will not only
make you look good today, but will
keep on making you look good 10 to
12 years into your buying cycle
well into the new millennium.

-

Single LS1 does
RG3 processing for

rpristine image

We start with a completely digital
triaxial system and add such
advanced technologies as a 4:3
aspect ratio, easily switchable to
16:9. Of course we offer flesh
tone detai- that keeps your
talent as youthful as your
system. Oar six -vector color
corrector allows you to
paint and cine tune individual colors to make

78

bit digital

irocessing
ion digital
ransfers
f xt-eme range

of

in viewfinder,
ven ira low-level
lig ng

chatav:

matching extremely easy.
The unique LSI processor
processes RGB in a single
wafer, eliminating cross talk
and noise. Aid only with
digital technology can you set
up one camera the way you like
and transfer the information
precisely to all other cameras for
an exact march.
These ahead-of- their -time features are
just part of the reason that, whatever
the next millennium brings, if you own
a 2600, the one thing it won't bring
you is regrets.

For the full story
and a free copy of our
white papes 'Advanced

Digital Camera Technology
For The New Millennium;"
call 800-762 -6405.

Not just
digital,
Hitachi digital.

Full digital
transmission system

4:3 aspect ratio,
easr'y switchable
to 76:9

Fire,

Ali

Hite« l's SK -2600
Offers You All These
Breakthrough
Technological
Advantages:

1\

HITACHI
Hitachi Denshi America, Ltd.
Hitachi Denshi, Ltd.
New York (516) 921-7200
Dallas (817) 488 -4528

Attinta 770) 242-3636
Chkcago4708) 250 -8050

Las Angeles (310) 3288116
Canada (416) 299-5900

Circle (81) on Action Card

NEW PRODUCTS
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Router control system
Utah Scientific
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SC -3: an advanced router control system designed to
complement the UTAH-300 router; the SC -3 is compatible
with all Utah Scientific, Alpha Image and Dynatech routers;
a new control panel bus runs at 2MHz and provides the faster
switching time that will be necessary for products of the
future; 2 -level tie line management allows facilities to incorporate existing matrices and makes multiformat switching
transparent to the user (for instance, the system will automatically handle the connections between analog and digital
routers); the SC -3 incorporates Utah Scientific's RealTime
switch allowing the UTAH-300 router to switch in real time.

Deanna Rood

®
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Circle (350) on Action Card

Nonlinear editing and
video capture boards

Fast Electronics
Master /AV Master Pro:
nonlinear editing and video
capture boards that use next generation Philips PCI chips
to combine high-quality 60
fields/s Motion JPEG capture,
onboard CD- quality digital
audio recording and Windows NT/95 compatibility;
high resolution S -Video
throughput and bus mastering technology deliver superb picture quality with
video data rates of 5MB /s (4:1 compression); the AV Master Pro meets CCIR
601 specifications (720x525 lines of resolution).
AV

Circle (353) on Action Card

,

Single- channel digital transport system

ADC Video Systems
DV6300: a single -channel universal digital
transport system designed to support the greatest
variety of video and telephony channels available today; the flexible reconfigurable design of
the DV6300 offers unlimited potential for any
single -channel video or digital application; single
channels can be economically inserted into or
dropped from a high -speed DV6300 2.4Gb /s
digital multichannel stream to support point -topoint single -channel applications, local video
transport, studio to production house or transmitter interconnects and interfaces between live
events and long- distance networks; in addition,
the DV6300 can be used to implement standalone single- channel optical links.
Circle (351) on Action Card

Video DAs
Leitch
VCM-6801 (photo): a serial component monitoring distribution amplifier that combines the functions of equalizing,
reclocking serial DAs and 4:2:2 -to- component analog video
converters on single DA -sized cards; the component analog
outputs permit monitoring of 270Mb/s signals without the
added expense of serial digital monitors; if an incoming
signal is lost, an internal flywheel will maintain the sync
outputs.
VDA -683: a general -purpose video distribution amplifier
that features excellent linearity and gain stability for solving
common mode errors; this 8-output DA can handle anything from .7V peak-to -peak noncomposite video to 2V peak -to -peak subcarrier; used with FR -680 analog frames, these units provide
differential input when equalization and clamping are not required; units feature low power consumption and high temperature stability.
VDA -6830: a video distribution amplifier that helps make the transition from analog to digital a less expensive process; using these DAs
in FR -6800 digital frames allows analog and digital to coexist simultaneously until the analog device is eventually replaced; once the
analog device is replaced, the DAs are removed from the frames and replaced by digital DAs; this amplifier can also serve as a distribution
for unbalanced or single -ended AES/EBU transmission; features include differential input, AC coupling and a 30MHz bandwidth.
VRG -683: a video remote gain amplifier designed for remote -control adjustment of video and chroma signal amplitude; the units have
a continuous adjustment of video gain over a range of ±6dB and a chroma gain over a _3dB; features include differential input, six outputs,
cable equalization of up to 300 meters and a bandwidth of 30MHz.
Circle (352) on Action Card
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Following the first two editions in Montreux in 1992 and Toronto in 1994,
the 3rd International Sympo ;ium on DAB will take place in Montreux on
June 4 -5, preced ng Radio Montreux.
Organised and coordinated by the EBU, the Symposium will focus on the
latest developmeits of this technology.

MONTREUX
(0)
IN

The First Montreux Interactive Media Services Symposium and Technical
xhibiion will be launched concurrently with the Radio event, from
une 6-9, 1996, bringing together under one roof all the players of
he brDadcasters' world active in the field of multimedia and
interactive services.
P.O. Box 1451, Rue du

Théâtre

5,

1820 Montreux, Switzerland

INTERACTIVE
MEDIA SERVICES

For

further details:

Fax +41 21 963 88 51
or call +41 21 963 32 20
E

-Mail r.crawford @tvsympo.mcnet.ch
:

June 6 -8, 1996
DigiMedia, organised by the four

founding institutions - International
Telecommunication Union, the European

Broadcasting Union, Audiovisual Eureka and t e 'r'iry r5
- is moving from Geneva to Montreux in June 1996.

Philippe Coeytaux
Tel. +41 22 320 90 33
Fax +41 22 320 90 75
E -mail:
100724.114@compuservecom

ó'° eneva together with the Montreux Symposium Office
Circle (77) on Action Card

OVER
BUILT
Grass Valley

Network adapters/loop hubs
Prisa Networks
NetFX-HI064 network adapters and
NetFX loop hubs: a 2- pronged solution
that, when coupled with the NetFX
workstation cards, allows the movement
of large blocks of data at more than a

gigabit per second between Silicon
Graphics servers and workstations,
RAIDs and other peripheral devices; the
networking hardware and software system is designed to solve the information
bottleneck in computer-generated motion picture and TV production.
Circle (354) on Action Card

Model K8660

MPEG encoding system

Optibase

14 Times Stronger
Than You'll Ever Need

.

About 200 lbs. of electronics will fit into this Winsted rack. But we built it
strong enough to support up to 2800 lbs. We welded the front and rear
frames adding our interlocking tie-bar system for maximum strength. The
modular parts connect with heavy -duty bolts for maximum versatility. So a
Winsted console system will expand as you need it and hold all the electronics you can load into it ... and then some
!

Call or write for your FREE catalog

800-559-6691
ULÙlst2d
10901 Hampshire Ave. So., Minneapolis, MN 55438 -2385

Fax 612-944 -1546

Prefened by Professionals Worldwide.
Circle (72) on Action Card
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MPEG Forge: a high -quality MPEG -1 and
MPEG -2 encoding system that not only
creates MPEG -1 SIF, but also MPEG -2 half
D -1 streams; the system allows users to
create high -quality video at reasonable data
rates; the 2 -board plug- and -play solution
includes a PCI video encoder and an ISA
audio encoder and features component input, onboard video filtering, VTR device
control and batch encoding; for users that
start with MPEG -1 and MPEG-2 Half D -1,
and then plan to move into MPEG
Full
D -1 later, the option to upgrade to MPEG
Fusion is available.

-2

Circle (356) on Action Card

LOOKS DON'T COUNT

YEAH
RICH .
Quartz implemented in

DigiSuite.

Matrox
Quartz architecture in DigiSuite: DigiSuite,
Matrox's new generation of digital video
products, features software development tools
based on Microsoft's new multimedia architecture code -named Quartz; the DigiSuite implementation of Quartz overcomes the wellknown limitations of Video for Windows
(VFW) and delivers a standard, reliable software development framework robust enough
to meet the demand of the professional video
industry.
Circle (355) on Action Card

The best digital equipment deserves more
than just a table. It deserves Digital Desk ".

Broadcast VideoStore system

Sony
VideoStore insertion system: a hard-diskbased ad insertion and program delivery system that provides greater on -line storage capacity and lower maintenance costs while
significantly improving the quality of a station's on-air look; based on Redundant Array
of Inexpensive Disks (RAID) technology, the
VideoStore system combines quick random
access, large storage capacity, and high-quality compressed video in an integrated, multichannel video transmission system; features
include Sony software, flexible and expandable open architecture and media units comprised of six hard -disk drives with either two
or four GB of storage.
Circle (357) on Action Card

Mobile lighting system for nighttime
remotes
Will -Burt Company
Night Scan ENG: an ENG telescoping mcbile lighting system in a compact, self-contained roof -top unit; Night Scan ENG elevates
3,200 °K quartz lights to six feet above an
ENG vehicle in 20 seconds; all functions are
remotely controlled, including deployment,
full pan and tilt lighthead control and AutoStow, a 1- button command that automat.cally retracts and stows the unit to a low profile travel position.
Circle (358) on Action Card

You invest a lot in digital equipment to give your graphics the right look. For a
little more you can put it on a good -looking Digital Desk designed specifically for
multimedia equipment. But there's more than just good looks. It's ergonomically
designed for operator comfort and efficiency, ideal for both linear and nonlinear
systems. If you're serious about your work, get a serious workstation with a
Winsted Digital Desk. Choose from a wide range of multimedia models in our..

FREE CATALOG

... CALL OR WRITE

.

800-559-6691
UthistEEt

10901 Hampshire Ave. So., Minneapolis, MN 55438 -2385 Fax 612 -944 -1546

Preferred by Professionals Worldwide.
Circle (73) on Action Card
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Figure 1. The path from network acquisition to the viewer may involve five or more compression/decompression cycles. Local acquisition to the viewer could
include two or three cycles.

ware being offered handles fault tolerance,
plug- and-play, gateway user configurations
or whether the software has peer-to-peer
relationships or client /server relationships?
In addition, in some areas there will be the
issue of how to license the software, whether the software is per seat, per person or per
bits of bandwidth.
Certainly, there will be a mix of all of
these possible configurations. Then, there
is the perennial question of how reliable
the software is. If the software is controlling a revenue stream, it has to be super reliable at the time when it is installed. I am
not convinced that there is any magical
way to evaluate software without extensive demonstration at the manufacturers'
sites. In this short review of technology

issues facing the broadcaster, I believe that
the software issue is one of the most predominant aspects that has yet to find a

quantitative way of evaluating the real
performance of the software.

Conclusions
Customers will be faced with the challenge of vendors providing complete solutions to their problems. The key to their
success is to provide a formula, a product
strategy and a system design that's flexible
and compatible with existing technology,
yet also provides a migration path to the
vision of a complete digital system. The
marketplace wants to make the best use of
digital hardware and software, using it to
optimize performance for greater ease of

r

use, with enhanced functionality within
individual application and between systems.
Using advanced technology to develop
new revenue streams and new business
opportunities - -- especially in the area of
true multimedia production - -- in today's

multichannel distribution broadcast model is absolutely key to the broadcast industry's future success. We cannot afford
to take too many steps backward in our
rush to embrace compressed TV facilities.
We must seriously look at all of the implications and the solutions being offered
with a long -term vision rather than a
short solution.
Peter A. Dare is senior vice president, technology,
Electronics Inc., San Jose, CA.

for Sony

Editors note: This article was adapted from a pre -NAB speech
given by Peter Dare. It has been edited and reformatted to fit this
magazine.
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"THE PROFESSIONAL'S SOURCE"
FOR ORDERS CALL:

PHOTO - VIDEO - PRO AUDIO

OR

FAX

800 -947 -9928

800 -947 -9003

212- 444 -5028

212- 444 -5001

HOT POD TRIPOD SERIES

three levels of drag
Vibratioaless vertical and horizontal brakes
Built in bubble for horizontal leveling

IL

4

aaility, performance, 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 cameramen: a reliable and accurate indication of remaining battery

power.

ENG TWO -STAGE TRIPOD SERIES

NEW

!

Sachtler CADDY Systems
CAD 01

CAD 2A

Single -Stage ENG Carbon Fiber System

light but rugged carbon fiber tripod, lightweight
spreader and either a soft bag or cover The CADDY
fluid head features an adjustable pan arm, 7 step
adjustment for quick counter balance and the self locking Sachtler Touch and Go System.

CADDY Fluid Head
ENG Single -Stage Carbon Fiber Tripod
SP 100 Lightweight Spreader
Transport Cover 100

2

-Stage ENG Carbon Fiber System:

cameras /camcorders.
DIGITAL PRO PAC 14 LOGIC SERIES NICAD BATTERY
14 4v 60 Watt Hours. 5 1/8 lbs. Run time: 2 hours @ 27
watts, 3 hrs. @ 18 watts
DIGITAL PRO PAC 13 LOGIC SERIES NICAD BATTERY

13.2v 55 Watt Hours. 4 3/4 lbs. Run time:
watts, 3 hours @ 17 watts

Tools For Creative Videographers
Century Precision's wide angle adapters open new possibilities for videographers. By providing a wider angle of view they let you
capture more of the action from close up- especially crucial when shooting in tight quarters. Using a wide angle adapter also yields
increased depth of field and shorter MOD (minimum object distance), enabling you to move closer to the subject and to arrange subjects within a shot over a greater range of distance relative to the lens. Century's wide angle adapters are divided into two classes:
fixed focal length adapters and zoom -through converters. The Wide Angle Adapter Set, .6X Double Asphere and Super Fisheye are
designed for use with a zoom lens set at its widest focal length. With one of these adapters a zoom lens performs as a wide or super
wide angle fixed focal length lens. (Focus is done by using the lens' macro function.) For zoom -through applications, the .8X Wide
Converter is perfect for shooting situations which require wide angle and the ability to zoom.

VISION

WA -7X5X WIDE ANGLE ADAPTER SET

HEADS AND

Compact, lightweight and economical,
the Wide Angle Adapter Set is the industry standard. The set consists of two

TRIPODS

The Vision SD 12 and SD 22 are the first heads with the "Serial
Drag" pan and tilt system. The system consists of a unique, per-

manently- sealed fluid drag and an advanced lubricated friction
drag. So far the first time, one head gives you all the advantages
of both fluid (viscous) and lubricated (LF) drag systems - and
none of their disadvantages. Achieve the smoothest pans and tilts
regardless of speed, drag setting and ambient temperature. The
Serial Drag system provides the widest range of infinitely variable
precise settings with repeatable. consistent drag in each pan and
tilt direction.

Features:
Simple, easy -to -use external control for perfect balance.
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 tor excellent "whip pans ".
Consistent drag levels in both pan and tilt axis.
Redesigned flick on, flick off pan and tilt caliper disc brakes.
Greater control, precision, flexibility and "touch" than any other
head on the market.
Touch activated. time delayed illuminated level bubble.

Environmental working conditions from as low as -40° to as
high as r60 °C.
SD 12 weighs 6.6 lbs and supports up to 35 lbs.
SD 22 weighs 12.7 lbs and supports up to 55 lbs.

Vision Two Stage

ENG and
ENG Tripods

The ultimate in lightweight and innovative tripods, they are available with durable tubular alloy (Model #3513) or the stronger and

lighter, axially and spirally wound carbon fiber construction
(Model #3523). They each incorporate the new torque safe clamps
to provide fast, safe and sell- adjusting leg clamps that never let

you down- Two stage operation gives them more flexibility when
in use as well as greater operating range.

"Torque Safe" requires no adjustment. Its unique design adjusts
itself as and when required, eliminating the need for manual
adjustment and maintenance 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 compact 28, and support 45 lbs.
lbs

65 lbs and the #3523

CF

(Carbon Fibre)

All Vision 12 systems include 433643 SD 12 dual fluid and
lubricated friction drag pan/tilt head, single telescoping pan bar
and clamp with 100mm ball base.

WA -7093
WA -5045

.7x Wide Angle Adapter...........

445.00

WA -7X5X

.SX Super Wide Angle Adapter

.535.00

FA -60

with 100mm howl
3363 -3 Lightweight calibrated floor spreader.

When you need the widest possible angle of view, the Super
Fisheye Adapter produces an extraordinary degree of barrel
distortion for a magnification factor of approximately .55x.
For example, adding the Super Fisheye to a modern 15x 8
lens results in a 116° horizontal angle of view
remarkable

The Super Fisheye's tremendously wide field of view suggests a myriad of creative possibilities -from panoramic vistas that seem to stretch to the edge of the earth, to comical
forced perspective close-ups, in which an actor's distorted
features seem to pop through the video screen. While

145° when measured diagonally.
Due to the Super Fisheye's characteristic barrel distortion,
extreme low and high angle shots are also made more dramatic. An attic crawlspace can induce heightened claustrophobia or a forest of tall skyscrapers made to bend menac-

extreme telephoto shots tend to flatten the subjects against
the background, the Super Fisheye exaggerates depth,
pulling nearby objects closer and causing distant objects to
recede into the background.
In addition to the Super Fisheye (designed for the newest
generation of internal focus zooms) Century Precision also
otters the Fisheye Adapter for industrial video zoom lenses
with 75mm lens fronts.

-a

SD -12D System
3364 -3 SD -12 Pan and tilt head
3513 -3 Two -stage ENG tripod with 100mm bowl
3314 -3 Heavy-duty calibrated floor spreader

SD -121T System

ingly over the audience. And since the Super Fisheye takes in

3364 -3 SD -12 Pan and tilt head
3523 -3 Two -stage carbon fibre ENG tripod w /100mm bowl
3363 -3 Lightweight calibrated floor spreader
3425-3A Carry strap
3340.3 Soft case

Wide Angle Adapter Set (WA -7X93 and WA -5X45) ........895.00
Step-up Ring (specify 75mm, 80mm, 85mm, 90mm)_ea. 104.95

SUPER FISHEYE ADAPTER

SD -12A System
SD -12 Pan and tilt head
3518 -3 Single stage ENG tripod

3364.3

much wider angle of view than the human eye, it can also
be used to plunge the audience into a scene- surrounding
a noisy crowd or exiling them to a lonely beach.
a

then with
WA -FESO
WA -FE75
FA -6X

Super Fisheye Adapter (specify lens front diameter) .............._. ...................__.....___..
Fisheye Adapter for industrial zoom lenses with 75mm fronts........._
Step-up Ring (specify 75mm, 80mm, 85mm, 90mm)..._......._._.... _._.._.___..__.. _._..

Vision 22 Systems
All Vision 22 systems include #3386 -3 SD -22 dual fluid and
lubricated friction drag pan and tilt head. single telescoping pan
and clamp with dual 100mm /150mm ball base.

SD -22 LT System
3386 -3 50-22 Pan and tilt head
3219 -52 Second telescoping pan bar and clamp
3523 -3 Two -stage carbon fibre ENG tripod w /100mm bowl
3314 -3 Heavy -duty calibrated floor spreader
3425 -3A Carrying strap
3341 -3 Soft case

SD -22 ELT System
3386 -3 SD -22 Pan and tilt head
3219 -52 Second telescoping pan bar and clamp
3383-3 Two -stage carbon fiber EFP tripod w /150mm bowl
3314 -3 Heavy-duty calibrated floor spreader

WE BUY, SELL AND TRADE USED VIDEO EQUIPMENT

.8X ZOOM-THRU WIDE ANGLE CONVERTER
The .8X not only expands field of view but also
reduces minimum object distance (MOD). The

camera can therefore move considerably closer
to the subject while maintaining focus. And
because there is no light loss with the .8X, there
is no need to change exposure or lighting.
WA-BXCV 8X Wide Zoom -Thru Converter 1479.00

especially advantageous when shooting in confined quarters.

FA-388X

138mm Filter Adapter ...........164.95

.6X DOUBLE ASPHERE WIDE ANGLE ADAPTER
Unequivocally superior to every other wide angle
adapter, the .6x Double Asphere utilizes a single element with two aspheric surfaces. This design
ensures a performance that is not possible with conventionah single element adapters. The adapter minimizes distortion and reduces chromatic aberration
while dramatically increasing edge resolution.
WA -6XAS
FA -6XAS
FH

-4550

on A

Remarkably lightweight and compact, the .6X was created especially
for use with the latest internal focus lenses like Canon and Fujino0 s
1508. The .6X increases their coverage 40 %, effectively changing a15x8
into a super-sharp 4.8mm fixed focal length lens.
The .6X Ills most lenses via interchangeable adapter rings. An accessory Lens Shade /Filter Holder accepts either a single 4x5 or Panavisionsize filter holder.
..
...........
..........,....._..1225.00
a holder ............. ...._....................349.95
4x5.65 Filter Holder .......
........_......_....199.95

.6X Double Asphere (fixed focal length)._.....
_...__...__.
__....._ ..
Sunshade for .6X Double Asphere with slot to accept one 4x5 or 4x5.65 filter in

4x5 Filter Holder.

SEVEN -DAY CUSTOMER SATISFACTION GUARANTEE

61

1049.95
.._._.445.00
ea. 104.95

The .8X Wide Converter offers the high quality, economical way to expand a lens' angle of view when the shot requires a zoom -as
well as situations which require both a wider angle of view and the ability to zoom.

The .OX attaches quickly to the front of a zoom
lens, effectively shortening its focal length while
maintaining full zoom capabilities. With the converter attached, 20% more coverage is realized
when the lens is set to wide angle, telephoto or
anywhere in between. For example,when added to
an 8.5 -119mm lens, the .85 Wide Converter
alters the focal range to 7 -98mm. This can be

SD -22E System
3386 -3 SE -22 Pan and tilt head
3219 -52 Second telescoping pan bar and clamp
3516 -3 Two -stage EFP tripod with 150mm bowl.
3314 -3 Heavy-duty calibrated floor spreader

Circle

For example, when attached to a lens that
zooms to 9mm, the.7X W/A adapter shortens the effective focal length to 6.3mm.
Adding the .5X Super Wide further alters
the wide end of the lens to just 4.5mm.
Thus producing coverage nearly double that
captured by the lens alone.

lenses; the .7X Wide Angle and .5X
Super Wide Angle. The .7X attaches to
the front of a zoom lens, increasing coverage by 30 %..

Vision 12 Systems

SD 12 and SD 22

Pan and Tilt Heads with Serial Drag

5 2

precision optics

WIDE ANGLE ADAPTERS

LIGHTWEIGHT

we'ghs

COMPAC 14 NICAD BATTERY (14.4v 40 Watt Flours)
COMPAC 13 NICAD BATTERY(13.2v 36 Watt Flours)

eM1,0141.

RANGE OF

The #3513 weighs

TRIMPAC 13 NICAD BATTERY (13.2 v 36 Watt Flours)

hours @ 25

Soft padded ENG Bag

ADVANCED

Carbon Fibre

2

CADDY Fluid Head
ENG 2-Stage Carbon Fiber Tripod
SP 100 Lightweight Spreader

THE

LT

Logic Series Gold Mount batteries are identical to the respective
DIGITAL versions with respect to size, weight, capacity, IMPAC
case construction, and application. They are similarly equipped
with micro-code logic circuits and comprehensive ACS sensors
They do not include DIGITAL microprocessor features such as the
integral diagnostic program "Fuel Computer", LCD /LED display
and InterActive viewfinder fuel gauge circuit.
PRO PAC 14 NICAD BATTERY (14.4v 60 Watt Hours)
PRO PAC 13 NICAD BATTERY (13.2 v 55 Watt Flours)
TRIMPAC 14 NICAD BATTERY (14.4v 40 Watt Hours)

The Digital Pro Pac is the ultimate professional video battery and is recommended for all applications. The premium
heavy duty Digital Pro Pac cell is designed to deliver long
life and high performance even under high current loads
and adverse conditions. The size and weight of the Digital
Pro Pac creates perfect shoulder balance with all

Vinten

Vision

GOLD MOUNT BATTERIES

DIGITAL PRO PACS

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 aluminum
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.

Now Sachtler quality is available to low budget
users. The price of a CADDY system includes the
new 7 -step dampened CADDY fluid head, ultra -

E-Mail at 76623.570@compuserve.com

The Logic Series DIGITAL batteries are acknowledged to be the most advanced in the
rechargeable battery industry. In addition to the comprehensive sensors integral to all Logic
Series batteries, each DIGITAL battery has a built -in microprocessor that communicates
directly with Anton/Bauer InterActive chargers, creating significant new benchmarks for reli-

Especially developed for use in ENG, the Hot Pod tripod is the fastest in the world. The central locking
system is activated on all three legs at the same
time, while the pneumatic 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.

Integrated sliding battery plate
Strengthened dynamic counterbalance
in 2 steps
Frictionless leak proof fluid damping with

SERVICE AVAILABLE

Logic Series DIGITAL Gold Mount Batteries

sachtler

Sachtler Touch and Go System

OVERNIGHT AND RUSH

anlosauer

See Us at NAB in Las Vegas at the
Sands Expo Center
April 15 -18 at Booths #S1414 -S1421
VIDEO 14/100 FLUID HEAD

(24 HOURS(:

InC

...__..

....__....199.95

FH -4565

tH

PHOTO - VIDEO

-

"THE PROFESSIONAL'S SOURCE
FOR ORDERS CALL:

OR

FAX

(24 HOURS):

800 -947 -9928

800 -947 -9003

212 -444 -5028

212 -444 -5001

PRO AUDIO

SONY

DFS -300

DME Switcher

,

-in

POWERFUL MULTIPLE EFFECTS
Effects Modification

There are 330 factory preset 2D effects and wipes stored in the
DES-300 for immediate use These include wipe, compression.
rotation, slide, split, mirror, stream, etc. as standard.
With the optional BDKF-301 3D board installed, 130 additional
preset effects such as twist, page tam, sphere, etc. can be
memorized and recalled whenever required.
Powerful User Program
The DFS -300 provides powerful, yet easy to operate effects
programming using the positioner and other controls to
build your own effects. Cut, mix, wipe, slide, rotation and
many other 2D effects and optional 3D linear and digital
effects such as page turn, roll and sphere can be created
with the unit's programming function. Up to 20 created
effects can be stored for instant recall and that is doubled
when the 3D board is installed.

To suit individual tastes in creative program production,
effects modification is provided for some of the preset effects

such as mosaic, posterization, solarization, wave, mufti -picture, strobe, frosted glass. cinema mode, etc.
Fine control over various parameters such as size, density and
amplitude further enhances effects editing.

Transitions
111 of the most frequently used wipes are available from the
preset patterns and 13 of them are directly accessed with a
press of the keypad.
Mixes, wipes, as well as digital effects transitions can be per -

formed manually or automatically with the fader lever. The
automatic transitions can be varied from it to 999 frames in
duration for both foreground and background bus transitions
and the Downstream Key transitions.

HIGH PERFORMANCE SWITCHER
Multi- Format Inputs/Outputs
Has four primary video inputs. The first three accept composite.

and component signals. The fourth input accepts either
component, R/G/B/Sync or a computer generated RGB signal.
Independent color correction can be applied to any of the four
inputs. There are two program outputs that likewise provide
composite, S -video and component signals.
S-video

Built -in Matte Generator
Most digital video switchers have only one built -in matte color
generator. The DES-300 has three matte generators for backgrounds. which can be a solid color or one of 31 different texLured patterns, border matte and effect matte signals. Also
instantly -selectable color bars. grid pattem and solid black. With
the optional BKDF -504 Downstream Key installed, you get two
more independent matte generators for Downstream Key (DSK
matte) and border colors (DSK border matte) with independent
adjustment of luminance, saturation and hue parameters.

Luminance Keyer
foreground sources such as titles, captions or figures can be
self -keyed over a background source and rotated, compressed
and positioned optionally in 3D space.
Any of the preset effects can be applied to the keyed picture.
External key input also provided to accept a key source signal.
A box mask is provided for masking an unwanted portion of the
foreground picture.
Chroma Keyer
Superimpose video from a foreground source onto a background source.
Clip and Hue can be controlled for clear and sharp key edges.
Any preset effect can be applied to the chroma keyed picture.

Optional Down Stream Keyer
An optional 8 -bit linear DSK (Down Stream Keyer), the BDKF504 lets you introduce captions, characters, etc. with clear
edge quality, after mix/effects processing.
DSK key input accepts composite, component or RGB signals
Position and type of the DSK are selectable and a box mask is
provided to mask unwanted areas of the picture.
Snapshot Function
The DFS -300 can store up to 99 control panel settings in it's
"Snapshot" memory for instant recall of a specific combination
of effects and parameter settings. Every parameter such as
background color hue, border width, shadow density, etc. can
be stored and recalled at any time.

Built -in Color Corrector
For white balance adjustment or to give some special tonal
effect, color correction of foreground or background sources
can be applied. Hue, offset and chroma gain of the selected signal can be controlled independently.
Other Features
Four different title modes offer the ability to perform key
effects sachas luminance key. chroma key external key or
downstream key from a variety of input sources.
Equipped withthree black -burst outputs to provide synchronization to VCRs, cameras and other equipmenta requiring
sync signals. A genlock input allows the DFS -300 to be synchronized to an external timing source.
When used with a compatible editing controller, the DFS -300
allows two -machine editing with effects. In a simple A -roll system, effects such as a color background or external titles can
be keyed in during editing.

COLOR MONITORS
SONY
-1350
PVM

PVM -1351 Q

13" Presentation Monitor

13" Production Monitor

Employs a P -22 phosphor fine pitch CRT to deliver stunning horizontal resolution of 450 horizontal lines.
Equipped with beam current feedback circuit which eliminates
white balance drift for long term stability of for bal-

c

ance.

Has analog RGB, S-video and two

composite video (BNC) inputs as
well as 4 audio inputs.
Automatic Chroma/Phase setup
mode facilitates the complex, delicate procedure of monitor adjustment. Using broadcast standard
color bars as a reference, this funs
tion automatically calibrates chroma and phase.

Chroma/Phase adjustments can
also be easily performed with the
monochrome Blue Only display. In
Blue Only mode video noise can he
precisely evaluated.
Factory set to broadcast standard
6500K color temperature
On power up, auto deguassing is
performed. There is also a manual
degauss to demagnetize the screen.
Provides an on- screen menu to facilitate adjustment/operation on
the monitor. The on- screen menu display can be selected in
English, French, German. Spanish or Italian.
Sub control mode allows fine adjustments to be made on the
knob control for contrast, brightness, chroma and phase. The
desired level can be set to the click position at the center allowing for multiple monitors to all be controlled at the same refer-

PVM- 1354Q/PVM -1954Q

Has all the features of the PVM -1350 PLUS Is also a multisystem monitor. It accepts NTSC, PAL and
NTSC video signals. NTSC 4.43 can also be reproduced.

Equipped with a SMPTE 259M Serial
Digital Interface. By inserting the
optional serial digital interface kit
BKM -1 D1C for video and the BKM -102
for audio the PVM -13510 can accept
SMPTE 259M component
serial digital signals.
Equipped with RS -422 serial interface.
With optional BKM-103 serial remote
control kit all of the monitor's functions can be remotely controlled with
greater confidence and precision.
Equipped with input terminals such as
component (Y /R-Y /B-Y). analog RGB,
S- video, 2 composite video (BNC) 8 4
audio terminals for complete flexibility.
Aspect ratio is switchable between 4:3
and 16:9 simply by pressing a button.
Underscan and HN delay capability.
With underscan, entire active picture
area is displayed. Allows you to view entire image and
check the picture edges. HN delay allows viewing of the
blanking area 8 sync/burst timing by displaying the
horizontal and vertical intervals in the center of the screen.
Color temperature switchable between 6500K/9300K/User
preset. 6500K is factory preset. 9300K is for a more pleasing picture. User preset is 3200K to 10,000K.

13- and 19" Production Monitors

All the features of the PVM -1351 O PLUS'

SMPTE C standard phosphor CRT is incorporated in the PVM-13540/19540. SMPTE C phosphors permit the most critical evaluation of any color subject. Provides over 600 lines of horizontal resolution.
The PVM -13540 mounts into a 19-inch EIA standard rack with the optional MB -5028 rack mount bracket and
SLR -102 slide rail kit same as PVM -13510. The PVM -19540 mounts into a 19 -inch EIA rack with the optional SLR -103 slide rail kit
Sony SPPG products are not

available for sale oatside continental USA

OVERNIGHT AND RUSH
SERVICE AVAILABLE
E-Mail at 76623.570

compuserve.com

Why pay $10,000 to $15,000 for a
BROADCAST QUALITY
CHARACTER GENERATOR
when you can get it for only $2995?
Introducing the new

The world of video has changed. simple wipes and transitions are no longer the norm. Today. ooth the video
producer and the client expect a blend of dazzling special effects and sophistication. Many
desktop systems can deliver these elaborate visuals, but sacrifice ease of
use and dependability. The DFS-300 has both desktop versatility and hardware reliability. It features basic transitions such as wipes and mixes, as
well as complex DMEs, or digital multi effects. The DES-300 allows you to
insert sophisticated patterns like picture -in- picture, mosaic, mirror, slide and
matrix wipe designs. And with the optional BKDF -301 3D Effects board
installed. you can perform three dimensional rotations, page turns. image
twists, multi-splits and 3D spherical effects
real time No sitting around waiting for loading or rendering. With its digital multi -effects, numerous keying
options, 3D transitions and user -friendliness, the DFS-300 is in a league of its own.

Up to 500 Effects

.

VIDEONICS

Pdxv
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Animated Postscript Character & Graphics Generator
technological and engineering breakthrough, the PowerScript
sets new price /performance standards for broadcast video production, multimedia and industrial applications. It delivers the
huge range of titles and graphics supported by PostScript display
technology, plus animation, effects, transparency and keying. It
features anti -aliased, 17.5 ns (nanosecond) pixel resolution and
4:2:2 broadcast -quality video, plus high-speed RISC processing
to provide real -time Level 2 PostScript imaging and fast rendering -even with the most complex images. The PowerScript works
stand -alone or with a computer, has a built -in TBC, otters a powerful and intuitive interface, and is suitable for the desktop or can
be rackmounted.
A

Keyer

Powerful Character Generator
Choose from 35 built -in fonts or download hundreds of

PostScript fonts from your computer. With its high -speed
RISC processor, it provides real -time PostScript Level 2
imaging -the full power of the PostScript language is at
your command.
Characters can be rotated at any angle, scaled to any size,
stretched horizontally or vertically.
Styles include variable bold and italic, underline and shadow
(drop shadow, variable displacement and opacity). Each
character can be adjusted separately.
Text can be positioned anywhere on the screen or automatically centered, vertically or horizontally.
Left, right, top, bottom 8 center justification is provided as well
Characters are automatically kerned. using the font's standard kerning information.
Spacing is highly flexible with variable word and letter spacing and line spacing (leading).

Intuitive User Interface
The user interface is fast and intuitive, easily supporting the

-

rapid pace of real life video production.
Built -in real -time object -based drawing tool and text editor
no external computer or software required. Design can be
done ahead of time and displayed later, or can be done on
the fly. Display is real time.
Supplied keyboard and mouse are used with easy on- screen
menus to place and modify graphics and text.
Customizable function keys let you change fonts,
colors, and other characters instantly.
Separate preview output allows you to create and edit titles
while another set of titles is being displayed.

Transparency and Colors
Characters can be made transparent (0 -100 %) over video,
other characters and graphics with 64 levels of transparency.
Opaque characters can use over 4.000,000 colors , transparent characters can use over 8,000.
Different colors can be used for fill and outline (variable
width), and each letter and each graphic can use

different colors.

Roll, Crawl, Animation, Effects

-

Variable speed roll, crawl and push (slide) in all directions
plus extensive animation capabilities as well.
Every text object. graphic, and logo can be separately animated. Complex animations include ability to have elements
follow paths, bounce, etc.
Elements can change outline and/or fill color, transparency,
position as they move and results are displayed in real time.
Move individual characters in different directions; make colors change; flash words; make letters and words bounce;
spin a letter across the screen.
Use effects like fades and wipes to transition between titles
and video or between two pages of titles.

Two GPI Inputs
The GPI automatically plays a sequence of titles when a pulse
appears at one of the two inputs.

Internal linear keyer superimposes characters and graphics
on S-video or composite sources.
Also provides anti -aliased down -stream keying via a seoarate
linear KEY output.

Backgrounds and Graphics
Titles can be placed on solid color, patterned or
graduated backgrounds, or they can be genlocked to

i

conr

ing video.
Lines, squares, rectangles. ovals and circles can be created
and placed anywhere on the screen.
Each graphic object can use a different color.

transparency, rotation. size, fill and outline_

imported Logos and Graphics
import and display complex graphics created wit i standard Macintosh, Windows. DOS. Amiga and UNIX -based
programs, such as Photoshop, Corel Draw and Adobe
Can

Illustrator. Accepts most PostScript or EPS format graphics
without modification.
Imported images can be any size and can be scaled, skewed.
and rotated when placed on screen.
Transparency and anti -aliasing can be defined when or aphis
is generated.

Built-in TBC
a built -in full -frame (dual field) time base
corrector that constantly locks the signal to a reference input.
If no reference is connected, the signal is synced to an r-erThe PowerScript has

nally- generated RS -170A time base.

Expansion Capabilities
Although the PowerScript operates on its own, you can still
add peripherals and connect to a computer or network.
Two PCMCIA (accepts Type I, II and III cards) slots allow
the addition of non -volatile flash -RAM and Ethernet One
transfer protocol using TCP /IP) cards and an RS -232 serial
port allows simple connection to desktop computers. This
allows you to add storage capability and to download fonts
and graphics from a computer. This means you can save
titles to your computers hard or floppy disk. or download
fonts and graphics files from a desktop publishing system.

Clock/Calendar
The PowerScript has a built-in clock/calendar that displays
current date, time. or elapsed time(stopwatch) counter in a

wide range of formats, using any color or font. Clock/ calendar
can also activate selected titles at predefined times.

Built -in Test Generator
The PowerScript can generate standard video test patterns
including color bars, crosshatch, ramp, gray wedge. multi burst and blackhurst. Titles can be placed atop any of the

patterns.

Other Features
Split screen titling allows definition of two titling windows
with separate rolls and crawls defined in each
Small footprint makes it ideal for the desktop, or it can be
rackmounted with optional rack kit.

Still not convinced,
then call us for a free
PowerScript demo tape
and see for yourself.

e

FOR PHOTO & VIDEO"

TO INQUIRE ABOUT YOUR ORDER:

No 221 -5743

212

119 WEST 17TH

807 -7479

Circle (62) on Action Card
OR FAX 24 HOURS: 212

Sun 10-4:45

366 -3738
DIGITALPROCESSING

PVR-2500

STREET,

NEW YORK, N.Y. 10011

Store & Mail Order Hours:

Mon & Tues 9 -6

Wed & Thurs 9 -7:15

In:sync

Digital Video Recorder

Can perform real -time interpolation of 30 fps video to 24

fps film rates or vita versa.
VCR -like controls on the Perceptions GUI simplifies the
task of batch digitizing and recording. In this mode, it
reads SMPTE time code from the source deck.
Drivers for Windows 3.1 are supplied as well, so third
party editing software like Adobe Premier can be used.
In fact, the PVR -2500 bundled with the AD -2500 capture
card, a sound card, editing software and one or more
SCSI hard drives becomes a non -linear editor of unparailed performance at an unbeatable price.
AD-2500 CAPTURE CARD
The optional AD-2500 is a video capture daughtercard,
that transforms the Perception into a digital video
recorder. It has component, composite and S-Video
inputs for real -time recording, and storage capacity is
limited only by the size and number of your hard drives.
Captured video can also be exported as sequential RGB
files for rotoscoping and other compositing applications
The AD -2500 incorporates a sophisticated automatic
entropy prediction circuit that analyzes the content of
incoming video and dynamically calculates the optimum
amount of compression on a field -by -field basis -even
during real-time recording. You also have complete
manual control over compression level/quality settings.

over the PCI bus during playback This avoids the bottlenecks found
in systems which use the computer's hard drive for video storage.
Designed to run under Windows NT 3.51 on computers employing
Pentium, DEC ALPHA or MIPS processors. Perception's software
utilizes NT 3,51's native support for multitasking and multiple
processors, allowing use wilh -in the mast powerful computers.
Perception's multi -format virtual file system ensures complete inteoration with your existing Windows NT applications. Any acquired
video or computer generated Perception video clips appear simultaneously in many different file formats including TARGA, SG!, BMP
and TIFF. Also compatible with new NT versions of Lightwave 30,
3D Studio, TOPAS 5.1, Sofflmage and Elastic Reality.
Video output section utilizes 10 -bit 2x oversampled encoding and
provides broadcast quality CCIR -601 (720 x480) resolution. Its
dynamic range is in excess of D1 scaling so that images are brighter.
have more color and greater spatial resolution. Outputs component,
composite and S -Video via the included breakout cables.
Use with any compatible sound card while synchronization of audio
and video is maintained by the PVR software. Captured audio is
stored on the computer's system hard drive. not on the dedicated

.

drives. This approach provides maximum flexibility for manipulaiing audio and video during editing.

Sat Closed

SYSTEMS INC.

SPEED RAZOR
MACH III

The PVR -2500 offers powerful features far awesome animation, morphing and rotoscoping capabilities. With features like 720
x 480 resolution, 10 -bit 2x oversampled video encoding, better than D1 scaling, component and S -Video outputs, multiprocessor support and integrated FAST SCSI -2 controller, it empowers your computer to rival the finest professional produc-

tion studios.
The PVR-2500 is a full-length PCI card with a SCSI -2 interlace that
connects up to seven dedicated hard drives. Because the SCSI controller is integrated with the PVR -2500, video data never has to move

Fri 9 -1

EQUIPMENT LEASING AVAILABLE

Digital Video Editor for Windows

Speed -Razor features infinite video, audio, transition and
effects tracks and comes with Razor Blades- transitions and
effects to enhance your production. There are preset turnbles, fades and wipes which you can easily customize and
save as new presets. In addition, there are special image
effects which are unquestionably the highest quality of any
system -analog or digital. Speed -Razor sports anti-allased
3D OVEs. an infinite channel chroma keyer and an excellent
character generator. Use the effects or transitions which
come with the package. layer them to create new ones, make
your own grayscale bitmaps to use as transitions, or use
third party plug-in effects -the flexibility is yours.

There are two user definable resolution modes (thumbnail
and final) to facilitate editing. The thumbnail mode allows
you to use Speed Razor in the field on a laptop computer
then transfer the project file back at the edit suite and auto matically recapture and re-render the entire project at final
resolution. Speed -Razor also features RS -422 control and
even does batch capture new batch capture module allows
you to automate video capture via SMPTE time code). so
digitizing video and audio is simple and painless. In fact, with
the innovative "Virtual Editing" function you can actually edil
your project, complete with effects and transitions-before
you've digitized a single frame of video.

EDITING FEATURES:

AUDIO:

Real -time straight cut editing (this does NOT require a new file

to be made and requires less space onthe hard drive to edit)
The only video editor with the ability to cut to the field
Work in Thumbnail or Final Output resolution mode you set
the resolution for each)

COMPOSITING:

TRUEVISION TARGA1000/2000
PCI -based

Digital Video Capture Boards for Windows

The TARGA 1000 and 2000 is an easy and affordable way to transform your computer into a powerful digital editing system. Along with
their high-speed PCI interface. both the TARGA 10002000 incorporate all the functions you need to create spectacular multimedia con-

tent. They support NTSC and PAL video standards and let you capture, edit and playback full -motion, full -resolution digital video with
fully sychronized CD or DAT quality audio. Designed for high performance IBM compatibles, their advanced architecture provides
incredible processing speed for video and audio effects, titling and composhing capabilities.

Allows recording and playback of video directly to /from hard
drive at full motion, full frame rates (50 fields /sec - PAL, 60
fields /sec -NTSC). Video is stored and played back at the highest resolution for each format (768 x 576 x 24 bit - PAL. 640 x
480 x 24 bit - NTSC). Compression can be adjusted on the fly
to optimize for image quality and /or minimum storage space.
Genlock using separate sync input for working in professional
video suites

Equipped with composite and S-video inputs and outputs. Also
available with component input/output (TARGA 1000 PRO).
The audio is digitized at 16 -bit resolution (at 44.1 KHz or 48KHz

sampling rates). yielding professional quality stereo sound.
Since all audio and video processing is done by on -board DSPs,
you are assured of perfectly synchronized sound and images.
Optimized to work with Winsows NT -based software (Adobe
Premiere 4.2, in:sync Speed -Razor MACH III)

TARGA 2000 Additional Features:
Equipped with composite and

S -video inputs/outputs
Also available with component input/output
(TARGA 2000 PRO).
Accelerated Windows 3.11 and Windows NT display drivers offer integrated, true -color (24 -bit), non- interlaced
desktop up to 1152 x 870 pixels.

Provides a large work area for displaying video, as well as editing
application controls. Any part of the display or even the whole
image) can be recorded to tape (video- out -of -a- window).
View your desktop and video -in -a-window on your non -interlaced
high resolution desktop display while the processed video is output at NTSC or PAL resolutions to a video monitor and /or a VCR.

Video capture board (specify) 220 -watt, 6 -bay midtower case
PCI motherboard with 256K pipelined burst cache Pentium 133 MHz
processor Diamond Stealth64 Video 2MB VRAM PCI display card
32MB of EDO (Extended Data Out) RAM Quantum 1.28GB IDE
system drive Seagate (Barracuda) 4.2GB SCSI -2 FAST/Wide hard drive
Adaptec AHA-2940ÚW FAST/Wide SCSI -2 controller card
3.5" floppy drive Teac CD -56e 6X EIDE internal CD -ROM drive
Altec- Lansing 300.1 three -piece deluxe speaker system
Princeton Ultra 17 +high resolution 17 -inch multiscan monitor
Focus 2001A keyboard Microsoft MS mouse
MS -DOS 6.22 and
Windows 3.11 or Windows NT 3.51 operating system software.

'PVR -2500 /AD-2500 Windows System with Adobe Premiere 4.0a

PVR- 2500 /AD-2500 Windows

NT System with in:sync Speed -Razor MACH III

TARGA 1000 Windows System with Adobe Premiere 4.0a
TARGA 1000 PRO Windows System with Adobe Premiere 4.0a

$7295
$8495
$7795
$8295
$8795

TARGA 2000 PRO Windows NT System with in:sync Speed-Razor MACH III

$12,000

controller card (has built -in SCSI -2 port)

2) Includes Seagate Barracuda 4.2GB Narrow hard drive (doesn't accept Wide drives)
3) Includes Stealth64 Video 2MB DRAM PCI display card (Add $100 for 2MB VRAM card)
4) Requires sound card (DSP- equipped card preferably) -see "Expansionsand Upgrades"

Expansions and Upgrades for

all Systems:

Substitutions
Full Tower Case (10-bay)

......_........add 100.00
Super Tower Case (12- bay)._.__...
_..._..
Pentium 150 MHz processor
_...
_..._......._..add 150.00
166 MHz processor
.. .._ ........
..........
Seagate Elite 9.1GB Narrow drive for PVR- 2550)......add1000. 00
Seagate Elite 9.1GB Wide drive .........................
Matrox Millenium 4MB VRAM PCI Display Card -_.._.add 250.00
Matrox Millenium 8MB VRAM PCI Display Card
MAG Innovision MXP -17F 17" multiscan monitor ._.add 225.00
MAG MXP -21F 21 -inch multiscan monitor......
Ahec Lansing ACS -500 three -piece surround sound stereo system .._ ......................._.... ...._..__.............._....... _._._..
_....

..

.add 200.00
.add 400.00
.add 1000.00
...add 400.00
.add 1180.00
...add 140.00

Add -Ons
backup........__.
__. 349.00
Conner 4GB OIC/ Wide tape backup IDE/SCSI
Ensoniq SoundScape Site DSP- equipped 16 bit audio card for PVR -2500 systems only)
_.. _..
_..._.
MediaTrix Audio Trix Pro DSP-equipped 16 -bit audio card for PVR -2500 systems only)
Elastic Reality for Windows /Windows NT (includes Transjammer -30 transitions)
___
.....
_..
Translammer Vol l (with 100 transitions)
_.....
- -.. _.
..._._.
_.. _..
UPC Smart Ups 650 power

Minimum shipping USA (Except AK

sequences of TARGA files
Convert files between any of the following formats: ANI, PVD,
DVM, AVI, BMP, TGA, FLC. ELI, WAV
Project -based Library for organizing your work

.

439.00
199.00
279.00
349.00

Handles audio up to DAT (48 kHz) quality
Infinite number of audio tracks for multi -layer audio mixing

EFFECTS:
Blur (circular, gaussian, fast), tint. brightness adiustment,
chroma key, crop, displacement, emboss, freeze frame, glass
texture, greyscale. invert. loop, matte, melee. repeat fields,
scale. transparency, strobe. turn red /green /blue
3D DVE (translates and /or rotates an image in three dimensions on the X. Y and Z axis)
Sets a color channel to an assignable value)
Titles (full blown CG using any Windows font in any color witn
automatic drop shadow)
Sub-pixel rendering for incredibly smooth moton
Effects can be applied to infinite sources

TRANSITIONS:
Includes over 100 grayscale image transitions, crossfades.
luminance fades, fade to/rom black. fade to/from white. push.
twirl, twist in /out tumbles, flip, turn, scale (zoom)
Transitions can be applied between infinite inputs.

A Real Impact

Windows NT-based Video Editor for TARGA 1000 and 2000
With the introduction of Real Impact, Avid provides Windows users with the same professional image
quality, intuitive cut/copy /paste editing, and instant random access capabilities that have won 2
Emmy awards -tor thousands of dollars less than outsourcing an average video. Designed exclusively for Truevision's TARGA 2000, Real Impact lets you create professional -quality video with
audio, graphics, animations, special effects and titles -with the speed, flexibility and creative freedom you need. Create sales. teaming and product videos right on your PC quickly and easily -without compromising quality. Produce video in 24 -bd color, with CD- quality sound and perfect lip sync.

Create a Storyboard: Extensive media management with built -in
media library and database let you easily find the video and
audio clips that you want. Instant access makes previewing edits
simple and immediate. And, with timeline editing, you just click
and drag to experiment with different cuts, rearrange clips and
assemble your story. There are 32 levels of undo/redo.

$9150
$11,250
$11,250

1) Does not include Adaptec SCSI -2

FILE FORMATS:
Reads and writes ANI files (created by DPS' PAR), PVD files
(Perception), DVM files (TARGA 1000 and 2000) and

Video Capture: Digitize video and audio -without dropping a
frame. Your video is full -screen, full- motion, 60 fields -per -secand and your audio in sync. With its Dial -a-Quality image feature, Real Impact allows you to adjust image quality for differing
system, storage and delivery requirements.

TARGA 1000 Windows NT System with in:sync Speed-Razor MACH III
TARGA 1000 PRO Windows NT System with in:sync Speed-Razor MACH III
TARGA 2000 Windows NT System with AVID Real Impact
TARGA 2000 Windows NT System with in:sync Speed -Razor MACH III

PVR -2500 System Notes:

Infinite number of layers of video clips, still and animations
can be composded together
Handles any resolution from Betacam (720 X 480) up to
Omnimax film (4000 X 4000)
Video clips can be combined using an alpha channel, key color
transparency, still or traviling mattes

Easy to Use: A true 32 -bit application (Windows NT 3.51), Real
Impact's intuitive interface and extensive on -line help get you
productive right away. It's powerful editing features let you work
with video, audio, graphics, animations and titles with the simplici y of cut, copy and paste.

Turnkey TARGA 1000/2000 and PVR -2500 Perception Systems:

NT

The ultimate digital video editing software, Speed -Razor MACH Ill allows you to edit full screen 00 fields per second. CCIR 601 broadcast-quality video. Designed for the UPS PAR DR -21001 Perception PVR -2500 and Truevision's TARGA 1000/2000 video capture cards.
Speed -Razor MACH Ill is the fastest and most powerful tool for editing and compositing video clips, animations, stills, music and
sound effects. Experience straight cut editing in real time and effects which fly on the fastest machines out there: Alpha.lntel. MIPsbased and PowerPC -based workstations, making this the fastest, most flexible software you've ever seen. Running under Windows NT.
it offers three times faster than Windows 3.1 on the same machine and up to ten faster when used on Alpha -based systems.

Add °raphlcs, Titles and Special Effects.' Create and seamlessly incorporate audio, graphics and animations into your video
using popular Windows -based applications. Real Impact supports AVI video files. WAV audio files, FLC animation files as
well as BMP, JPEG, PCX, TGA and TIFF graphics files.

Add Audla: Polish your audio
with music and narration. Adjust
pan and volume in real time
Simultaneous playback of four
audio tracks makes audio editing
quick and easy. View your four audio tracks in sync with the
video immediately. no waiting for tracks to compile.

Digital Media eeterchange:Compatible with the Open Media
Framework (0MF) Interchange, a file format for the seamless
integration of digital data among applications and across platforms. Through OMF, you can import video and audio files from
other OMF-compatible applications like Avid's Media Composer
Output to Tape, CD -ROM or Over a Network: Gives complete
control over video distribution, There's no long rendering
process, creating professional quality tape is a snap Embedding
video in multimedia presentations for distribution on disk or CDROM is as simple as the click of a mouse. Supports third -party
MPEG tools to create MPEG files for network distribution.
Avid's Support Advantage: Real Impact is backed by Avid's
world -class customer service. Toll -free telephone support and
bulletin board service are just some of the benefits.

FEATURES:
Video
Real -time JPEG compression

Import/Export

/

decompression and playback at 60
fields per second
Supports RS -422 control protocol
and SMPTE time code.
Edo two tracks of video for layered
effects.
Audio
Edit up to four tracks of 44.1 KHz,
16 -bit CD- quality audio.
Real -time pan and volume adjustments, digital audio scrub.
Waveform for precise audio editing.

Integrated Title Generator

AVI video files, WAV audio files,
FLC animation files.
OMF Interchange files.
BMP, JPEG, PCX. TGA and TIFF

32 -bit processing (24 -bit color and
8 -bit alpha channel).
Support for TrueType fonts and

graphics files.
Special Effects
Filter effects with previews and
adjustable parameters.
Transition effects include wipes,
dissolves, zooms, pushes and
squeezes.
Layered effects include picture -inpicture, luminance and chroma key.

international character sets.
Drop shadows. transparency and
color blends.
NTSC and PAL -safe color palettes.
Media Management
Media library for organizing digital
clips.
Database with search capabilities.
Customized views for easy clip
access and retrieval.

note about our turnkey systems:
In addition to the systems listed on this pag we can further customize any system to fit particular needs. We
carry a large variety of 2X and 4X CD -ROM recorders (HP SureStore 40201, Sony Spressa, FWB Hammer
CD -Rs), RAID subsystems (ATTO, FWB) and portable storage devices ( /omega, Syquest) to name a few. Tell
us what you need and our salespeople will custom design a system for you. And if you happen to be in
Newyork, please come and ...
,

Visit our newly evanded Video Store

HI) $7.10 up to 3Ibs. Add 60s for each additional lb. For ins. add 400 per $100. Prices valid subject to supplier prices,
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ATLANTA
THIS' MUMMER

(800) 783-0868

at (800) 896 -9939

694-1600

(770) 484 -8434

Fax (770) 484 -1827
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SIo -Mo 8 VTRs For Under $3,000
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PHONE:

[213]
650 -5256

4=0
Designed for demanding sports production
-100 to +200% of variable play speed
Up to 100 cue points
Powerful setup menu
System: ST200 -S /SM Universal SIo -mo
Controller, SW1x8 RS422 switcher

FAX:

[213]
650 -6639
Another Control
Solution From ...
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MYAT
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INC:

MV

380 Chestnut St

New installation? Facility upgrade?
"Right Now" emergency?
MYAT is the solution for dependable
quality, maximum performance, long life
and on -time delivery.

Call MYAT at 201 -767 -5380 or
FAX 201 -767 -4147 for our complete
catalog and reference guide.

P.O. Box 425

Norwood,
0

7

6

4
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FRX -95 FIBER OPTIC SYSTEM

Exceeds RS -250C Short-haul specifications.
Video S/N > 75 dBs, Diff. Gain < 0.5 %, Diff.
Phase < 0.5 °.
10 MHz BW for HDTV, NTSC, PAL and SECAM.
1000 feet video cable Equalizer and Clamp.
20 bit Digital Stereo Audio & AES /EBU data interface.
Up to two 10 Hz - 5 KHz Audio auxiliary channels.
Up to two RS -232C, RS422, or CMOS channels.
Portable and Rack -mount units available with
Singlemode and Multimode optics.

TIDYNE
MUL
/,,,,
I

fNl': , I \' JP;

In the U.S. and Canada call 1- (800) -4TV -TEST
191 Forest Avenue, NY 11560 -2117 USA
1- (516)- 671
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At Utah Scientific, we recognize that you

need to approach the digital future one

step at a time. That's why we designed the
UTAH-300 routing switcher. The UTAH 300 handles analog, digital or both in the

same frame. Combine this with our new

SC -3 Control System and you have
a routing system that's powerful and flexible

enough to take on today's realities while

preparing you for tomorrow's challenges:

That means you can upgrade to a digital

routing system without retiring your
equipment prematurely. It means you
have the assurance the UTAH-300 solution
will be there to provide the switching and

control requirements of the future.

Utah SC -3 Control System
Analog and digital in the same frame
Backward compatibility
Windows programming screens
Open control protocols
Ethernet control port
Third party control capability
Two level tie line option
Real Tune Switch'

Call your Utah Scientific representative

at

ext. 5016 for your

1- 800 -246 -6744

free UTAH -300

Planning Book.

The UTAH -300. So advanced it

actually works with your old stuff.

g

u n
ateri=a: 1-861 575-8891

Ealrow_c/Af

sic/Facific 55_-2868-;993

icaMiddle East 44-1635-52:039
htip://www.atsci_con

iaro@ tsc9.com
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Continued from page 24
tion is difficult. For broadcast, the system
uses a signal designated 8 -VSB, comprising a
4 -level AM vestigial sideband signal, plus
trellis coding that turns its 4 -level input into
8 -level output signals. The basis data transmission spectrum is flat over most of the
channel, with a rolloff region at either edge,
like a quadrature amplitude-modulated
(QAM) spectrum. But unlike QAM, where
the suppressed carrier is in the center of the
band, VSB's suppressed carrier frequency is
at the rolloff of the lower band edge.
Constant value data would ordinarily produce a non -uniform spectrum, increasing the
interference into existing NTSC stations. For
this reason, input data is modified by a
known pseudo-random scrambling sequence,
which flattens the spectrum on average. Because the MPEG- compliant data generated
by the GA video compression system is segmented into 188 -byte packets, including a
sync byte, data is transmitted in similar segments. Each contains 187 databytes, 20 Reed Solomon parity bytes for forward error correction, and one segment sync byte, which
can be re- inserted as required at the receiver.
Over cable, where the signal -to -noise ratio
is controlled, a 16 -level VSB modulation
suffices without trellis coding. The increase
in the number of levels does not alter the
signal's spectrum, but does double the available data rate vis -à -vis 8 -VSB.
The special features added to the VSB
signal assist the receiver in acquiring and
locking onto that input, even under the
occasionally extreme conditions of terrestrial broadcasting. The idea is to provide a
known and stable reference for the various
carrier and clock recovery functions. The
receiver is then sure to acquire the signal
whenever the data itself is usable. A small
pilot carrier is included instead of the totally
suppressed carrier usual in QAM. The pilot
is placed so that it falls on the Nyquist slope
of NTSC receivers, minimizing co- channel
interference into existing service. If there are
no other channel impairments, this pilot
can even be acquired down, including low
signal -to -noise conditions.

Interoperability
Because of the proliferation of standards in
some industries and the lack of standards in
other related industries, merging a disparate
collection of TV, imaging and information
systems together is difficult. Therefore, interoperability was an important design goal
for a U.S. ATV system. These systems, which
might include broadcasting, cable television
and consumer electronics, as well as computing and telecommunications, are not especially interoperable with one another, yet

there are good reasons for making them
interoperable with HDTV. The GA systems
seems to provide good interoperability.
Louis Libin

134

is

director of technology for NBC, New York.
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Still some unfinished business
The

basis for the Grand Alliance/FCC standard has been established, but there
are many unanswered questions. Many issues remain open that need to be tested
and standardized prior to going on the air with ATV. For instance, the receivers
must be able to demodulate the transmitted signal and interpret the bitstream to
recreate the high -quality picture, sound and data. These issues are being defined
and will be prioritized by the various broadcast organizations that will be
performing the work. The following are examples of some of the activities that will
be required.

Terrestrial transmission
Though the terrestrial transmission standard has been forwarded to the FCC for
approval, there are still open issues related to the broadcasting of over -the -air
signals. For example:
1) The ATV broadcast transmitter performance needs to be ascertained.
2) The emission mask that establishes the limits of out -of -band signals for the ATV
transmission system needs to be specified. It is necessary to allow ATV adjacent -

channel operation with NTSC stations without significant degradation to the NTSC
received signal.
3) The input signal interfaces of the system components and equipment to be used
in broadcast transmission facilities must be compatible. This includes signal
sources, such as test equipment, microwave and satellite facilities.

Receiver specifications
A set of recommended practices must be developed to be used in the design and

implementation of ATV receiving systems. For example:
tuner performance and immunity from interference must be ascertained to
meet industry requirements.
2) The true extent of coverage must be determined by matching prediction models
with actual coverage through field measurements and studies.
3) Margins need to be specified and documented. This is necessary because
reception margins or signals in excess of that needed to achieve error rates that no
longer produce artifacts on the broadcast signal require evaluation.
1) The

Performance and compliance
The first -generation ATV equipment must meet initial performance requirements.

Encoder equipment, including pre -processors, video and audio compression, the
transport system and modulation, must be evaluated to ensure compliance with
industry standards. The receiving systems performance must be identified including the tuner, adaptive channel equalizer, transport, video, audio and ancillary
data decoding equipment.

Resources: Hardware and standardization
Various organizations will be needed to perform all of the required activities. The
organizations are divided into two categories. Hardware Development & Evaluation and Standards & Documentation. The standard -setting organizations involved
with this phase of ATV development are the ATSC, the EIA, the IEEE and SMPTE.
Some of the organizations that may be involved with the hardware development
and evaluation include:
Equipment manufacturers;
NIST /ATP program (a group of companies that are developing critical technologies needed to enable production and delivery of ATV);
Experimental ATV station (a transmission facility strategically located and
operating at full power to enable propagation, equipment and receiving testing).

Needed: Broadcaster support
There is a need to get these projects done! Your role will be to provide support
for the projects. Station groups and networks will participate in various parts of
the projects, and one of the goals is to have an experimental broadcast station
where these tests and developments will be performed.
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PROFESSIONAL SERVICES
JOHN H. BATTISON P.E.
CONSULTING BROADCAST ENGINEER,
FCC APPLICATIONS AM, FM, TV, LPTV

Antenna Design, Proofs, Fieldwork
2684 State Route 60 RD 81
Loudonville, OH 44842
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BROADCAST PRODUCTS

TBC -RMT (TBC Remote Control Unit)
Remote control of up to 3 TBC's. For use
with internal TBC's on BVW, RTC, PVW,
UVW, and BVH Beta machines or any machine
using Sony BVR -50 controller.
Purchased
with 1. 2, or 3 modules. With 3 modules. $960

& ASSOCIATES
STRATEGIC MARKETING

419 -994 -3849

&

BECK

(714) 506-1357

RICH BISIGNANC
President

Associates, Inc.

SCR -4X8 (Serial Machine Control
Router)
Input/Output: Twelve rear
nmm tcd hilt -F connectors (four controllers,
eight tlecleeEIA RS -422 send and
receive.
Controls: Twelve lighted pushbuttons for channel assignment. $980

East Coast Video Systems

CONSULTING ENGINEERS
2104 West Moss Ave.

consultants

Peona, Illinois 61604
(309) 673-7511

engineers systems integrator-

I

52 Ralph Street
Belleville. NJ. 07109

201.751.5655

FAX (309) 673 -8128

Fax: 201.751_8731

Member AFCCE

102466.25@compuserve.com

NETCOM

on line

n

time

HAMMETT & EDISON, INC.
('ONSULTING ENGINEERS

STATE OF THE ART ENGINEERING
FOR AUDIO AND VIDEO

DANE E. ERICKSEN,

P.E.

Box 280068
San Francisco, CA 94128
707/996 -5200 707/996 -5280 Fax

(201) 837 -8424
FAX: (2011 837 -8384
1465 PALISADE AVE., TEANECK, NJ 07666
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FOR SALE

NEW CATALOG

Our

Audio/ Video/ Data
Cable, Accessories, Tape

prices
can't

1- 800 -999 -HAVE
HAVE, INC., Dept. BE
Hudson, New York 12534

SCP -10 (Serial 422 Patch Panel)
lOx 10
passive non -normal ling serial data patch
panel.
Two rack units high. Legend strips
and 10 1, lch cords included. $350

RADIO AND TELEVISION

ENGINEERING DESIGN CAD DRAFTING SERVICES
CABLE FABRICATION PRE -WIRED PATCH PANEL RACKS
SYSTEM INSTALLATIONS EQUIPMENT SALES

Factory Direct Cases

VU2 -P (VU /Peak Meter with Phase
Indicator)
Simultaneous peak and VU
display.
Solid state phase indication.
Highly readable LED arrays.
Adjustable
headphone output.
Hi- impedance looping inputs. $890

SPK -2 (Two Channel Audio Monitor)
Two channel audio confidence monitoring.
Accepts both balanced and unbalanced
inputs.
Five switchable listening modes.
I

Icadphonc output with speaker mute. $650

Custom
or Stock
Sizes

be
beat.
Call for
Catalogue or Quote
Roadie Products, Inc.

800- 645 -1707
In NY 516 -563 -1181

Fax:

516 -563 -1390

LM 2 +2 (Audio Level Matcher)
Provides
.1 complete interface between an unbalanced

audio device and

a

balanced environment.

Two channels of balanced to unbalanced

STOCK ANSWERS.

For video duplication, demos, audition reels,
work tapes, our recycled tapes are technically
up to any task and downright bargains. All formats,
fully guaranteed. To order call:

(800)238 -4300
59
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VIDEO PROJECTOR WAREHOUSE
Super price! Super offer!
4 -color Standard Projector.
Multiscan Projector. LCD Video Projector.
PAL. NTSC. SECAM. 1 10V - 240V.
All brand new in stock. Please call:

Tel: 415-759-3668

Broadcast Store

I

Thousands of New& Used Items in Stock!
BCS BUYS Video Equipment Also!

Fax: 415-731-0903

1VÇ

SONY

MET
n.Anawl+WAD.

Turn Your UVW or PVW Betacam into a
4 Channel Machine with the AFM -216
The AIM -216 Upgrade kit is easy to install and
compatible with all recordings made on a BVW
Aft mom series machine. Record and playback 4
"LiTo.r,
channel audio at a fraction of the cost of a BVW.

j.

Broadcast
Store

BCS -LA Ph: 818 -551 -5858
BCS-NY Ph:212- 268-8800

conversion complement two channels of
unbalanced to balanced.
Independent
earn mints. $212

LM VCA Audio Level Matcher w /Remote

Gain)

leo channels of independent

Soltage controlled gain with gain trims.
Balanced or unbalanced inputs and outputs. ® 100 dB range with 0 to +5V control.
True logarithmic response.
Used for
remote gain riding, remote monitor gain. $255

STG (Stereo Tone Generator)
With
,inlultaneous, unbalanced and balanced outputs, digital precision and crystal controlled
accuracy. 81 Provides a source of digitally
generated 400 Hz and 1kHz tone for any
onsumer or professional input. $305

Beck Associates Inc
1.800.728.3725
2103 Howard Lane

Phone 512- 388 -9771

Austin, TX 78728
Fax 512- 388 -1833

Circle (100) on Action Card
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FOR SALE

MAINTENANCE
ENGINEERS

CHINESE SUBTITLE
SYSTEM
PC based CG

Our new state of the art facility is
looking for dynamic individuals to
perform electronic construction
and maintenance.

system

PAL or NTSC
Time code option
Analog or Digital 0/P
Big5 or GB code

Systems Maintenance:

PANDA ENGINEERING INT'L LTD.
Tel. (852) 2566 8162
Fax (852) 2512 8517

VTR Maintenance:
Trained individual to maintain
Sony 1" BVH- 1100A. 2000, 3100.

STOP
CLOCK DRIFT

IN

PCs
SERVERS

AFFORDABLE ATOMIC CLOCK STABILITY
SMPTE MASTER CLOCK GEN
ACCURACY

-

µSEC

CALL FOR BROCHURE OR FAX-BACK
TEL: 800 -940.2248
W CLARK

&

Design and debug broadcast
systems, interpret systems drawings
and maintain plant at system level.

Candidates must be able to
diagnose equipment to component
level, including: digital, analog and
RF circuitry. Requires degree or
certificate in electronics technology
and 3 to 5 years experience at
a television station.

$995.

FAX: 309 -833 -5175

ASSOCIATES, MACOMB,

IL

WPIX

SATELLITE COMPRESSION EQUIPMENT FOR
SALE General Instrument Digicipher Compres-

220 East 42 Street
New York, New York 10017

sion Encryption System for sale by authorized
reseller. Encoders and Consumer IRD5. Also
for sale, C -band and Ku Band uplink trucks and
C -band satellite time. Call Kevin Mulhare, 212-

Employment E
A Tribune Broadcasting Station
An Equal Opportunity Employer

753-6024.

SATELLITE EQUIPMENT FOR SALE Scientific
Atlanta B -Mac Encryption System for sale. Decoders and Encoders (MBE and Level 1). Good

Condition. Price Negotiable. Call: Kevin
Mulhare, (212) 753 -6024.
FIX RF ON HEADSETS, HANDSETS & PHONES.
Filters Tuned for AM, FM & CB. Modular, for

you've tried
others...Ours WILL Work! 30 Day Moneyback
Guarantee. Call for 4 Page RFI Tech Bulletin &
Catalog, or on the web at http: //
www.sandman.com. Mike Sandman...Chicago's
Telecom Expert. 708 -980 -7710.

Handset or Base Cords. Even

if

FOR LEASE

CHIEF ENGINEER: This opportunity is to work
for a progressive company that embraces new
technology. RAMAR Communications, Inc. owns
& operates 3 TV

and 2 radio stations in Lubbock

2 TV and 1 FM station in Albuquerque.
RAMAR is seeking a motivated professional with
proven ability in supervising an engineering staff
& multiple projects. Position specifications: 7+
years combined broadcast experience TV &
Radio; EE or EET degree preferred; Studio & RF
experience; SBE certification and /or General
Class (formerly FCC First Class) license pre-

and

ferred. This position requires project management skills, good written & verbal skills, and
experience in budget preparation & implementation. Send resume to: RAMAR Communications, Inc. POB 3757, Lubbock, TV 79452. EOE.

EQUIPMENT WANTED

TOWER SPACE AVAILABLE,

Oklahoma City

market. Construction begins April, 1996. Call
Brad Ferguson at KCSC. (405) 460 -5272. FAX
(405) 330 -3844. E -mail KCSCFM@aol.com.

WANTED: USED VIDEO EQUIPMENT Systems
or components. PRO VIDEO & FILM EQUIPMENT
GROUP: the largest USED equipment dealer in
the U.S.A. (214)869 -0011.

SERVICES

person with added emphasis on computer skills.
This person must have a strong background in

computers, digital electronics, Ian systems,
Unix, PBX systems, Graphics computers, and
Windows. Must have the ability to administer,
troubleshoot, and solve problems with several
different operating systems. A good working
knowledge of video and audio systems a must.
Send resume to the following address: WSMVTV, Att. Mike Nichols, 5700 Knob Rd., Nashville,
TN 37209. EOE.

VACATION RELIEF -STUDIO ENGINEER:

Posi-

tion requires experience as an audio operator
and /or Infinit operator in a live production environment. A thorough knowledge of TV studio
operations and standards required. Completion
of accredited college or technical school desirable. Professional experience required. Please
send resume to: Bill Kirkpatrick, WABC -TV, 7
Lincoln Square -6th Floor, New York, NY 100230217. No telephone calls or faxes please. We
are an Equal Opportunity Employer.
CHIEF ENGINEER Beautiful west coast market
leader seeking a highly motivated CE qualified
in all areas of television broadcast engineering.
Hands on problem solver with maintenance ex-

perience in VHF transmitters and studio equipment. Knowledge of computers. Leadership,
planning and organizational skills a must. Send
resume to: Classified Ad Coordinator, Broadcast
Engineering, Dept. 776, 9800 Metcalf Ave., Overland Park, KS 66212 -2215. EOE.
TV OPERATIONS TECHNICIAN

KPLR-TV, St.

Louis. This growing facility needs a goal -oriented team player with at least 5 years experience in TV operations. Responsible for operation of broadcast equipment including MC

switcher, satellite receiving equipment, videotape and PC based automations and remote control. Good pay and benefits. Send resume to
KPLR-TV, Attn: Dept. 116E, 4935 Lindell Boulevard, St. Louis, MO 63108 EEO Employer. No

phone calls please.
MAINTENANCE ENGINEER/TV. Repair and ad-

justment TV broadcast equipment, assist in construction of new equipment or modifications to
existing facilities; assist remote production team
by driving remote truck, deployment and operation of equipment, and solutions to field equipment failure. FCC Radiotelephone operator license and background in analog and digital
trouble shooting required, and UHF and FM Radio transmitter experience desired. Possess or
be eligible for Florida CDL. Resume to: Personnel, WMFE, 11510 East Colonial Drive, Orlando,
FL 32817. Deadline April 26, 1996. EOE.
VACATION RELIEF -MEDIA CENTER ENGINEER

Position requires an operating knowledge of

Coffey Sound
PRODUCTION SOUND

&

COMMUNICATIONS

SALES /SERVICE /RENTAL
(213) 876-7525 (818) 759 -0240
3479 w. sehuenga blvd. hollywood, ca 90068

http://www.coffeysound.com
e-mail: coffeysound @ earthlink.net
Motorola RADIUS 2-Way Radio
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MAINTENANCE ENGINEER: Top 50 market television station seeking a qualified maintenance
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BUSINESS OPPORTUNITIES
MAKE MONEY WITH YOUR OWN Digital Satellite System Business. Sell systems in all 50

states with customer financing. System uses the
new AT&T 402R Satellite. Ground floor opportunity. Call 24 hours for free information packet
803- 750-3540.

AMPEX VPR 2's, SONY BETA-CAM Studio Tape
Machines. Knowledge of /experience with stu-

dio operating positions and /or tape library helpful. Ability to adjust all associated equipment
to required standards necessary. Previous professional experience required, completion of
accredited college or technical school helpful.
Please send resume to: Bill Kirkpatrick, WABCTV, 7 Lincoln Square-6th Floor, New York, NY
10023 -0217. No telephone calls or faxes please.
We are an Equal Opportunity Employer.

CLASSIFIED
HELP WANTED
SENIOR LEVEL MAINTENANCE ENGINEER
High end S.F. facility has immediate opening for
senior level maintenance engineer. Min. 10 years
of hands on maintenance, repair & operations
skills on post production video and audio equipment, ENG /EFP equipment, system troubleshooting, and computer systems. Experience
in DI, D2, Analog & digital Beta, Avid, Quantel,
PC and Mac required. Fax or e-mail to: 415 -7050171 or employment @rtv.com.
TECHNICAL DIRECTOR
- KCAL9 has a challenging opportunity for an individual with 3+
years experience, preferably in a Top 10 market, technical directing of live programming, including news, talk shows or theatrical productions. Must have a background in crew management and familiarity with Grass Valley 300
switchers, Kaleidoscope, Abekas A53 -D and

Quantel PictureBox. Excellent interpersonal
skills are essential. Prefer a background in editing, knowledge of communication electronics
and digital expertise. We offer a salary commensurate with experience and outstanding benefits. Please mail /FAX your resume to: KCAL9,
Attn: Human Resources, Dept. # BE/TD, 5515
Melrose Avenue, Los Angeles, CA 90038. FAX
(213) 460 -5019. NO FOLLOW-UP PHONE CALLS
WILL BE ACCEPTED. Principals only. EOE.
KCAL9.

CHIEF ENGINEER KCRA-TV, one of America's
most dominant NBC affiliations, is seeking a
Chief Engineer to lead it and its UHF, LMA independent, KQCA, through the technical and operational challenges of the future. This top
management position requires a working knowledge of VHF and UHF transmission systems, digital multi-channel automation, ENG and weather
technologies, studio, and overall technical operations. The ideal candidate will have previous Chief Engineer experience, including: personnel, budgeting and strategic planning. This
is a challenging, exciting and rewarding position
that reports directly to the General Manager and
is key to the management team. Send confidential resumes to: Julie Bohne, KCRA/KQCA -TV, 3
Television Circle, Sacramento, CA 95814. No
phone calls please. EOE; M /F /ADA.

VACATION RELIEF- TECHNICAL DIRECTOR
Position requires a working knowledge of Television Master Control Operations, including
SONY BETA -CART and Flexi -Cart, Television
Transmitter, and Grass Valley 1600 switchers.
Experience at an ABC Affiliate Master Control
and /or with Columbine Master Control automation systems helpful. Experience doing Live
News on a Grass 300 Switcher a definite plus.
Position involves overnight and weekend shifts.
Completion of accredited college or technical
school helpful. Please send resume to: Bill
Kirkpatrick, WABC -TV, 7 Lincoln Square-6th
Floor, New York, NY 10023 -0217. No telephone
calls or faxes please. We are an Equal Opportunity Employer.

CHIEF ENGINEER A Northeast radio station is
looking for an organized & detailed- oriented
engineering manager. Salary commensurate
with experience. Requirements: Radio engineer
SBE certification. 3 years experience as assistant or chief engineer. Ability to work on AM &
FM transmitters & equipment. Computer literate. Knowledge of digital & telecommunications
technology. We are an EOE. Send resume to
G.M., P.O. Box 5941, Trenton, NJ 08638.

Setting Standards Worldwide...

SONY.
To be recognized worldwide, you have to continually set the standard,

worldwide. And that's what Sony has consistently accomplished for
decades. We've built a reputation for product and technological quality
and reliability that is still the benchmark for other competitors, even today.
Consider joining the team as a:

Manager of Field Engineering
Manage a technical staff of highly skilled Field Engineers throughout the
western region. You'll take responsibility for developing alternative solutions,
making recommendations and implementing processes which improve
customer service in the field. Developing/managing a departmental budget
and acting as a central point of contact for field engineers experiencing
problems in solving technical customer service issues are additional efforts.
Ideal candidates will possess extensive experience in analog and digital
business /professional television broadcasting production systems and
equipment, especially in the areas of diagnosis and troubleshooting. A related
Electronic Engineering degree or equivalent, 7+ years of experience managing
a large force of Field Service Engineers and expertise in developing/managing
budgets are essential.

Sony offers an excellent salary and benefits package. Please send
resumes to Sony Electronics, Inc., Attn: HR Dept., 10833 Valley View
Street, Cypress, CA 90630. EOE.

SONY
TECHNICAL SUPPORT ENGINEER- Successful
candidate must have a strong technical background with minimum 3 years extensive hands on experience in the maintenance and installation of broadcast audio consoles and peripherals. Front line responsibility which includes directly communicating from console manufacturer to end users of sophisticated audio equipment. The ability to read and interpret schematics, logic and flow charts as well an ability
to communicate this knowledge clearly, pleasantly and concisely over the telephone are central to responsibilities of this position. Troubleshooting to the component level, comprehensive knowledge of the radio and television industry, and an understanding of broadcast studios at the system level a must. SBE certification, FCC General Class license or equivalent
workplace experience are also required to
qualify for this position. Please send resume
with cover letter and salary history to: Wheatstone Corporation, Attn: Yvette Sullivan, 7305
Performance Drive, Syracuse, NY 13212. EOE.

THE WEATHER CHANNEL,

in Atlanta, GA has
immediate openings for four broadcast Maintenance Engineers. Successful candidates must
have a minimum of two years broadcasting experience. Knowledge of Sony Betacam /SP's, personal computers, Odetics, Utah Scientific or Grass
Valley equipment is a plus. Must work well in a
team environment. Good work ethic and a positive attitude are a must. Send resume to: The
Weather Channel, 2600 Cumberland Parkway,
Atlanta, GA 30339 or Fax: (770) 801 -2522 Attn:
Engineering Department. Competitive salary and
benefits package offered. EOE /M/V /D.

Maintenance Engineer
Swiderski Electronics, Inc., a leader
in the Audio/Video/Telecommunica tions field, has an immediate opening
for a qualified Audio /Video Component Level Maintenance Engineer. 2
yrs. exp. Position works with Broadcast /Industrial 1/2", 3/4" and 1"
VTRs & related equipment.

Send resume & salary history to:
H/R Dept., 1200 Greenleaf Ave.
Elk Grove Village, IL 60007
Fax resume (847) 364 -5019

WE PLACE PROFESSIONALS
(Placement Limited to Technical
Engineers, Post Production Editors,
Colorists, Graphics & Animators)
Employer Paid Fees Guaranteed Confidential
17 Years of Coast to Coast Service
Before calling please FAX or Mail
your Resume to Mark Kelly

KEYSTONE INT'L, INC.
16 Laflin Road, Suite 900
Pittston, PA 18640
Fax 717 -654 -5765 Phone 717 -655 -7143
E-Mail:keyjobs@keystone.microserve.com
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TELEVISION ENGINEERS
Turner Broadcasting System, the leading
News, Sports, and Entertainment system in
satellite communications, has career
opportunities for engineers with broadcast
maintenanceexperience. These positions
demand an extensive background in television
engineering and at least two years of training in
electronics technology. Turner Broadcasting
System offers an excellent benefit and
compensation program.

DIRECTOR OF ENGINEERING

at USA'S

JERSEY CITY

NETWORK OPERATIONS CENTER
Designed with State -of- the -art equipment that feeds the USA and SCI -FI
Networks, this new facility requires a Director with strong educational and
experience credentials in production and transmission technology.

Send resumes to:
Mr. Jim Brown, Corp. Engineering
Turner Broadcasting System, Inc.
One CNN Center
P.O. Box 105366
Atlanta, GA 30348 -5366
(404)827 -1638 office

The Director of Engineering will be responsible for implementing automation
system enhancements, assisting with Networks Operations facility design,
working with vendors to debug software, establishing technical operating procedures, writing manuals and assisting with ongoing training. Global knowledge of
industry developments in compression, encryption, conditional access systems
and ATV/HDTV is required as well as good system management skills for SCO
UNIX and TCP /IP.

(404)827 -1835 fax
TBS is an equal opportunity employer

WABE-FM /90.1 At
ENGINEER III RF RADIO
Tanta, Public Radio station seeks qualified RF En
gineer. Maintenance, inspection adjustments
and satisfactory technical operation of a 24
hours 100,000 watt educational radio station.
Responsible for satellite up /link down /link feeds.
Requires 5 years experience, college degree, general FCC license and SBE certification desirable.
Send resumes to H.R. Dept., WABE -FM 90.1, 740
Bismark Rd., N.E., Atlanta, GA 30324, Fax (404)
827 -8956. Respond by 5/3/96.

USA NETWORKS offers a comprehensive benefits package, including health
coverage, 401(k) savings, pension and profit sharing plans. For confidential
consideration, please forward a cover letter, resume and salary history/
requirements (only resumes with salary requirements will be considered) to:

USA NETWORKS
Human Resources Department DE
1230 Ave. of the Americas, New York, NY 10020
FAX: (212) 262 -5343

ENGINEER I11 /VIDEO WPBA -TV 30- Atlanta, Public TV station seeks qualified Video Maintenance
Engineer. Responsible for maintenance of corn-

ponent television equipment, including routing
switches, television monitoring equipment,
Video tape recorder /players, character generators and studio EFP /ENG television cameras.
Send resumes to H.R. Department, WPBA/TV 30,
740 Bismark Rd., N.E., Atlanta, GA 30324, Fax

MAINTENANCE

(404) 827-8956. Respond by 5/3/96.

ENGINEERS

SALES ENGINEERING /SUPPORT Quantel is
seeking Product Managers and Assistant Product Managers for its Product Support Department based in Connecticut. It is preferable that
the successful candidate have engineering experience in the Broadcast and Post Production
industry. Please forward resume and salary history to Vice President Product Support, Quantel,
28 Thorndal Circle, Darien, CT 06820 or fax to

CNBC and MSNBC, 2 cable divisions of NBC, have important
and visible opportunities for skilled Maintenance Technicians
to help maintain two state-of-the-art facilities (troubleshooting
and repairing individual equipment AND systems).
To qualify, you must be familiar with Ikegami and Sony
Cameras, GVG switchers, Quantel Devices, Chyron Devices
and Odetics Cart Machines. Strong tape background, including
M-II, Beta and 1" VTRs, is required. Computer proficiency is a
plus; availability for rotating night shifts and weekends is a must.

203 -656 -3459.

MAINTENANCE ENGINEER Hollywood Post
Production Facility seeking engineer for day/
evening shift. Min. 5 yrs post /graphics /telecine
experience. Sony dig/analog VTR's, GVG,
Abekas, Quantel, Avid, SGI, PC. Fax resume to

For confidential consideration, please mail or fax resume to:
Employee Relations -U, CNBC /MSNBC, 2200 Fletcher
Avenue, Fort Lee, NJ 07024; fax (201) 585 -6275.

An equal opportunity employer

CCI at 213 -466-2392.

CNBC /MSNBC
gl-ai-ce
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ified ad stand out ... use color

CLASSIFIED ADVERTISING RATES

1

Advertising rates in Broadcast Engineering Classified
Section are SI 2300per column inch, per insertion, with frequency discounts available. There is a one inch minimum
and ten inches maximum.
Ads may also be purchased By- The -Word for $1.80 per
word, per insertion. Initials and abbreviations count as
full words. Minimum charge is $40 per insertion. Call
Matt Tusken, Classified Sales Manager at 1. 800 -596.9939
or fax 913- 967-1735.

AD INDEX
Reader
Service Advertiser
Number
Hotline

Page

Number
AAVSrDiv. of Sencore

Reader
Page Service Advertiser
Number Number
Hotline

5

800-769 -AAVS

Myat

128

70

201- 767-5380

Accom, Inc.

81

44

415- 328-3818

NVision Inc.

'01

63

916 -265-1000

Advanced Broadcast Systems

60

39

606- 282 -7580

0 Conner Engineering

32

12

714979-3993

ASC Audio Video Corporation

53

33

818 -843-7004

Opamp Labs, Inc.

124

75

213 -9343566

Audio Precision

7

14

800- 231 -7350

Panasonic Broadcast & TV

Avid Technology

9

15

800- 949.2843

Philips Broadcast

100

512 -388 -9777

3

Beck Associates

135

Television Systems Company

H Photo - Video

125 -127

Bird Electronic Corp.

70

49

216 -248-1200

Pixel Power Limited

124

B &

Broadcast Video Systems Ltd.

61-62 ....800-947 -9928

102 -103

74

905- 764-1584

Quantegy

19

8

201 -816 -2900

Quantel

Chyron Graphics

11

16

516 -845-2000

Clear-Cam Intercom Systems

27

21

60

107

EDITORIAL
Brad Dick, Editor
Skip Pizzi, Technical Editor
Steve Epstein, Technical Editor
Dawn Hightower, Senior Associate Editor
Deanna Rood, Associate Editor
Carrie Poland, Associate Editor
Torn Cook, Senior Managing Editor
Carl Bentz, Directories Manager

49-51

27

800-962 -4287

ART

115

60

219 -936-4221

Stephanie L. Masterson, Associate Art Director

52

28

+1223 -423-399

Pirod, Inc.

Canon USA BroadcastLens

800 -524 -0864

BROaDcasT
enuneeRinG

61

29

415 -903 -1134

41 -43

32

203 -656 -3100

Rane Corporation

10

17

206 -355-6000

510-527 -6666

Sachtler Corp. of America

25

20

516-867 -4900

38

805- 373 -1990

Satcher GMBH

37

30

+893- 215 -8200

65

215-822 -0777

Shure Brothers Inc

17

7

800 -25-SHURE

9

800.982 -1708

Skycell Satellite Telephone Service

23

19

514-948-0660

Snell & Wilcox Ltd.

13 -15

6

+730 -821 -1188

BUSINESS
Raymond E. Maloney, President
Cameron Bishop, Senior Vice President

128

69

213 -650 -5256

Snell & Wilcox Ltd.

58-59

37

+730-821 -1188

Dennis Triola, Publisher
Judson Alford, Marketing Director
Annette Hulsey, Classified Advertising Coordinator
Susan Jones, Advertising Coordinator
Doug Coonrod, Corporate Art Director
Barbara Kummer, Circulation Director
Meghan Wright, Circulation Manager
Customer Service: 913 -967 -1711 or 800 -441 -0294

Faroudja Laboratories

45

24

408 -735 -1492

Snell & Wilcox Ltd

93-95

46

+730 -821 -1188

TECHNICAL CONSULTANTS

Florical Systems Inc.

68

41

352 -372 -8326

Sony Business & Professional

38-39

800 -635 -SONY

Fujinon, Inc.

31

10

201-633-5600

Sony Business & Professional

62-63

800 -635 -SONY

Fujinon, Inc.

33

23

201 -633 -5600

Sony Business & Professional

67

800-635-SONY

4

606- 282 -4800

Sony Business & Professional

90-91

800-635-SONY

52

606-282 -4800

Sony Business & Professional

98-99

78-79 43

800 -452 -4844

Standard Communications

71

48

310 -532-5300

516-921 -7200

Steadi Systems

30

11

800-451 -6920

201-368-9171

Tektronix Inc. Vnd.

73

50

80-998 -3588

C-Mac Microcircuits

Comark Communications, Inc.

Comm/Scope Inc.

29

Discreet Logic

105

64

DNF Industries

Harris Corp./Broadcast Div

1

Harris Corp/Broadcast Div.

Hewlett Packard

85

Hitachi Denshi America

119

Ikegami Electronics Inc.

81

57 36

800-867 -8777

800 -635-SONY

Intetbeelesa

109

56 .... +81 -3-3284-0165

Tektronix Inc. Vnd.

75

51

800 -998 -3588

International TV Symposium

121

77

+219 -633-220

Tektronix Inc. Vnd.

77

42

800-998-3588

86-87

53

800-JVC -5825

Tektronix Inc. - Measurement Bus

65

40

503-627 -2830

Leader Instruments Corp.

129

80

800-645 -5104

TFT

89

54

800 -347-3383

Leightronix Inc.

128

67

517- 6945589

Trompeter Electronics

56

35

818-707-2020

Leitch Incorporated

BC

3

800-231-9673

Television Systems Ltd.

28

22

801-977 -9553

Lighthouse Digital

115

59

80-577 -9562

Utah Scientific

82-83

45

415 -843 -3665

Vela Research Inc.

111

97

55

800. 361 -4903

Videotek, Inc.

IBC 2

47

25

800-533-2836

Vinten TSM

108

66

800 -826-2603

Wheatstone Corporation

JVC Professional Products Co.

Louth Automation
Matrox Electronic Systems

Maxell Corp. of America

Modulation Sciences

21,133 82,18 .... 800-453 -8782

69
IFC

Motorola- Multimedia Group

54-55

34 .. 1- 800-2WAY -HFC

Will Burt Company

22

Mountaingate Data Systems

113

58

800-556-0222

Winsted Corporation

122,123

Multidyne Electronics

128

71

800 -41V-TEST

360 Systems

Musimatic

128

68

770-484 -8434

5

57

Joanne Melton
1775 Broadway, Suite 730
New York, NY 10019
Telephone: (212) 641 -5270
FAx: (212)459 -0395

OXFORD, ENGLAND
Richard Woolley
Intertec Publishing Corporation
Unit 3, Farm Business Centre,
Clifton Road, Deddington,
Oxford OX154TP England
Telephone: +44 (0) 1869 338794
FAx: +44 (0) 1869 338040
Telex: 837 -469 BES G

914-268-0100

1

315.452 -5000

76

216-682 -7015

72, 73 .... 800 -447 -2257

irr.r.
-

818 -991 -0360

Member, BPA International

°
BPA

Affiliate Member,
International Teleproduction Society

,111

management, engineers/technicians and other management personnel at commercial and public TV stations,
post -production and recording studios, broadcast networks, cable, telephone and satellite production centers
and networks. Qualified persons include consulting

TOKYOJAPAN
Orient Echo, Inc.

SANTA MONICA, CA
MC2Magazine Communications
Marketing Corporation
Jason Perlman: (310) 458 -9987
Sue Horwitz: (310)458 -8080
501 Santa Monica Blvd., Ste. 401
Santa Monica, CA 90401
FAx: (310) 393 -2381

Telex: J -33376 MYORIENT

FAx: (312) 922 -1408

Member, American Business Press

BROADCAST ENGINEERING is edited for corporate

AGOURA HILLS, CA
Duane Hefner
Lianne Fairchild
5236 Colodny Ave., Suite 108
Agoura Hills, CA 91301
Telephone: (818) 707 -6476
FAX: (818) 707 -2313
E -Mail address: dnhefner @aol.com

CHICAGO, II.
Bill Wendling
55 East Jackson, Suite 1100
Chicago, IL 60604
Telephone: (312) 435 -2361

Acoustical Society of America
Society of Broadcast Engineers
Society of Motion Picture and TV Engineers
Society of Cable & Telecommunications Engineers

800- 800 -5719

SALES OFFICES
NEW YORK, NY
Gordon & Associates
Josh Gordon
335 Court Street, Suite #9
Brooklyn, NY 11231
Telephone: (718) 802 -0488
FAx:(718)522 -4751

MEMBER ORGANIZATIONS
Sustaining Members of:

813 -572 -1230
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13

Jerry Whitaker, Contributing Editor
Richard Dean, European Correspondent
Eric Neil Angevine, Broadcast Acoustics
John H. Battison, Antennas/Radiation
Dennis Ciapura, Radio Technology
Dane E. Ericksen, P.E., Systems Design
John Kean, Subcarrier Technology
Donald L. Markley, Transmission Facilities
Harry C. Martin, Legal
Curtis Chan, Audio/Video Technology

Mashy Yoshikawa
1101 GrandMaison
Shimomiyabi- Cho2-18
Shinjuku- ku,Tokyo 162, Japan
Telephone: (3) 3235-5961
FAx:
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OVERLAND PARK, KS
Matt Tusken
P.O. Box 12901

Overland Park, KS 66282
(913) 967-1732 Fax: (913) 967 -1735
LIST RENTAL SERVICES
REPRESENTATIVE

Lori Christie
9800 Metcalf
Overland Park, KS 66212 -2215
Phone: 913-967-1875
FAX: 913-967-1872

engineers and dealer/distributors of broadcast equipment.

SUBSCRIPTIONS: Non -qualified persons may subscribe at the following rates: United States and Canada;
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DIGITAL BASICS

By Paul

McGoldrick

Converting parallel to serial
doesn't like low frequencies; its characteristic impedance isn't the same at all frequencies, and connectors need to be dressed
correctly for wideband performance.
The choice of 7511 with BNC connectors
was not one that most RF engineers would
have made for a wideband transmission
system
better cables and connectors are
available for 5012. Given that there is no
choice, care should be taken over the coaxial cable specified, route cable with gener-

-

Last month's article described the mechanical difficulties associated with handling parallel digital video, both at the
equipment and in the nature of the multicore cable required. The reliable transmission distance is also so short as to raise
considerable concerns about its viability in
anything except a small digital island. The
answer to these problems is to handle the
digital signal in a serial stream.
The serial digital interface (SDI) was developed by Sony, but is not considered
proprietary. Converting the 10 -bit digital
component parallel stream (with 27MHz
clock) into serial requires a data rate of
270Mb/s. Figure 1 shows the complete
path from parallel to serial receiver and we
will refer to parts of this here. The transmission medium is 75S1coaxial cable, and
a number of fundamentals need to be considered. First, however, the co- located samples of the parallel system need to have a
transmission order defined for serial. That
is done as CB, then Y, then CR.
A 270Mb/s signal (actually higher with
the overhead needed) on a coaxial cable is
no longer video: it is RF. The handling of
the serial signal is a great deal easier thinking as an RF engineer. The video engineer
can easily find some pitfalls or "illogical"
happenings if the signal is thought of as
baseband. Coaxial cable is funny stuff: it

ous loop radii, and take great care over the
BNC connectors. Use solder in preference to
crimp, and make absolutely sure that the

vendor's equipment and your connectors
are 7S1ì, not 5011. Also, manufacturers have
had considerable difficulties achieving the
return loss specification. If in doubt, measure it.

Transmission standards
Transmission standards for the serial
datastream are such that the drive level is
+10dBm into 7511, which corresponds to
about 866mV. With output circuit and
connector losses, this is quoted as
800mV ±10 %. For most receive -end equipment, the lowest raw level that can be
safely considered is -20dBm (i.e., a total

-

circuit loss of 30dB) which corresponds to
usually quoted at 30mV. With
27.4mV
1dB loss in the sender, 0.5dB in each connector and 0.5dB loss in the receive-input
circuits, 27.5dB loss in the cable can be
considered. This could be up to 300 meters
(1,000 feet) of really good cable and perhaps 200 meters of average cable.
The ability to receive a usable datastream
is not, however, simply raw amplitude. The
signal itself must be reasonably undistorted (and better definitions will hopefully
fall out of work being done on serial data
test equipment, not just in the video indus-
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try), and reflections must be of an amplitude that does not confuse the receive circuits. This is the reason why return loss is
significant. It is important to recognize
that in marginal return loss situations, a
few inches difference in cable length can
cause completely different reflections, and
thus, either a recoverable or non- recoverable output.
At the transmission end, the parallel data
is shift registered at 270MHz to produce a
1- bit -wide stream. This serial stream is
then scrambled by an algorithm that minimizes the DC content of the signal (coax
limitations, again), and the signal is subsequently encoded by a non- return to zero
inverter (NRZI), which removes DC content even further. The resultant signal is
then available for transmission to the coaxial cable.
At the receive end, it is standard for
reclocking to take place (to remove jitter)
after automatic equalization and amplification. The signal may be almost sinoidal
at the receiver point. That is totally recoverable provided there are little or no distortions or additional signals added.
For example, there have been reports of
some difficulties at sites where a VHF transmitter is co- located. Because the nature of
recovery of the signal is either a yes /no
situation, the condition of connectors and
cables should be regularly checked.
The serial digital interface is also applicable to composite digital signals. A 14.3MHz
NTSC digital composite signal of 10 bits
requires a serial stream of 143MHz. A
similar PAL signal would need 177MHz
(both plus overhead).
Higher data rates are already being discussed for advanced TV systems, and we
should expect to see higher than 900Mb/s
systems. Although cable losses may be higher at such frequencies, there is no reason
why good engineering practices will not
result in excellent distance results.
Next month, we will look at interface
and codec questions.
Paul McGoldrick
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free-lance writer and consultant based on the

West Coast.
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Signal path used ro convert parallel component digital to a serial datastream for transmission.
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Digitally Correct.
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The unique Videotek digital corrector can even fool Mother Nature.
Quick, easy, and with total control. Videotek's new
SDC -101 defeats any threat to your video images. It lets
you correct picture errors and alter video levels in serial
component digital video inexpensively, with controls
and functions familiar in the analog world. 10 -bit digital
processing guarantees optimum signal quality. And, it
does it all without relying on expensive outside services.
Unsuspecting picture variations fall prey to
111 frame by frame correction. Changes in light

and shadows are transformed before your

¡host

The more you work with the
SDC -101, the more of its many
faces you'll see. Its versatility
and ease of operation means
cost-effective and timely
performance. That's what
Videotek's products are all

about.
Call us today. The SDC -101 will make your video
creations digitally correct.

very eyes.
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120 MHz
2M Frame
AES /EBU and
Serial Digital Video
models now
available!
No longer! Via32, a 32x32 or 32x16 video /audio modular routing switcher in a
two rack frame at prices & specifications that will give our competitors headaches.
Coming Soon! The Via32 will be available in both an AES /EBU version and a serial
digital version with plug in serial BNCs, Fiber, and ECL inputs & outputs. Control
Via32 with your choice of dozens of panels or use our PC software "Router Works"
on the built -in RS -232 port. Call Leitch For Routing Remedies.
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