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editorial

Predictably unreliable

I'm not a computer fuddy duddy. No matter how "I'm busy right now, could you wait a week or so to
much I hate the mouse and complain about computer install it?" The disappointment on his face was obvi-

and software reliability, I still willingly rely on and use ous. He must have thought I was nuts to not be excited
computers. So, it came as no surprise to me five years about his delivery. From my perspective, I just didn't
ago when the company wired everyone to a network. want to face another uphill and disappointing soft -
My staff and some 500 others were connected with a ware/hardware learning curve only to have the
network providing a plethora of conveniences: shared #$#%&*#@ thing die on me. And I'm thinking, why
printers, common storage, file exchange and, of course, would this experience be any different?
that business application we all love - E-mail. He agreed to wait and stored the computer under my

Enter the computer geeks. Determined to drag me and desk. Within a week, I begin to hear voices. I swear it
my horse -drawn -era comput- was the computer taunting
er into the '90s, they also con- me. Seductively, tantalizing-
nected me to the network.

TJ
ly, the voice tempted me.

Voila! Now I was on-line with "Try me Brad, you'll love
the rest of the company. Nev- what I can do for you. Go
er mind that the network soft- m S ahead, plug me in and let me

much of my turn you on."
computer's RAM that I

Regof.
Finally, I couldn't stand it

couldn't load more than one
!,,

r.
>', any longer so I hooked it up.

file or that the spell checker o 'ore After plugging it all together
wouldn't work unless I and turning the system on, I
dumped my printer driver and

...
was greeted with the Win95

all the word -processor op screen then the program
tions. It was one thing after, icons. So far, so good. Notic-
another for a couple of weeks ing the cables weren't conve-
until I said enough! niently routed, I turned the

Returning to my engineering roots, I literally pulled the computer off, moved the cables and turned it back on.
plug to the network. Now, I was back to my trusty dusty This time, instead of the program icons, I got a warning
old-fashioned (and DOS -friendly) system. It was months screen, "Warning - Windows was not shut down
before anyone noticed I wasn't connected to the net- properly. One or more of your disk drives may have
work. Some three years later, and still not on the errors on it, bla...bla...bla." Then the system displayed
network, the word came down from on high, "Get a Win95 screen and the keyboard locked up. I could not
yourself connected to the network or else!" This time the do anything. Why am I not surprised? It's bad enough
computer department gave me a laptop to replace my old when new technology is just hard to run. But it's
desktop computer. "Here you go, Win95 and everything absolutely crazy when the technology is so unreliable
else you'd want," they said. Unfortunately, true to my that you can't even turn it off and then back on without
experience, the high-tech laptop died within a week. So having it fail.
much for new technology and Bill's Win95. I just wish Bill Gates had a TV set that operated as

Back to my beloved dinosaur. It still worked and I was reliably as computer systems. I'll bet if his TV crapped
still happy. Jump forward a yeas Again from on high, out as often as today's desktop systems do, he'd turn
"Get your system connected to the network or you won't the newly acquired Apple into a maker of living room
be here!" Six months later the computer guy arrives with TV sets.
a new computer. This time it's a screaming 150MHz

modem, several other toys and the latest in software. ,&4-i,Pentium Pro, with buku RAM, CD-ROM, a 33.3K

While the computer guy looked at me with expectant
eyes (after all, I was supposed to be impressed) I said, Brad Dick, editor
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news

Hawaii station granted
DTV permit

KHVO, Hilo, HI, has been granted the first permit from
the FCC to build a commercial digital TV station. The
construction permit governs technical specs for transmis-
sion equipment. The Mass Media Bureau also awarded
the station, owned by Hearst -Argyle, a free second chan-
nel needed for the switch from analog to digital.

This FCC action marks the first commercial construc-
tion permit since it adopted digital TV rules in April.
According to Hundt, the FCC acted on the application
within two days of its receipt.

The first all -digital TV station will use JVC's Digital -S
as its station -wide format. KITV Channel 4 and the
satellite stations KMAU-TV and KHVO-TV will be the
first in Hawaii to achieve digital transmission and
among the first on the mainland. The stations will offer
digital HDTV as soon as the ABC network can deliver
an HDTV signal.
The DTV station will operate on Channel 18. Al-

though the FCC has issued permits for stations to
experiment with DTV, the KHVO-TV permit moves
the playing field to the commercial arena.

KITV has made a major investment in JVC's Digital -
S, with the purchase of 22 BR -D85 Digital -S edit
recorders, 11 BR -D40 Digital -S dockable recorders, 19
BR -D750 edit recorders and 22 SA -D80 digital I/O
boards.
The equipment will be used for recording and airing

syndicated programming and for acquiring and airing
news and for commercial production, as well as for
archiving. The 4:2:2 format will be used to get news
from the field using the BR-D40s docked to JVC KY-

27C cameras, which will be transferred to Avid News -
cutters for editing and then back into Digital -S to air.
Avid Air Play and Philips Media Pool also will be used.

FCC confirms Kennard as
chairman of choice

It's official. William Kennard will join the FCC as
chairman. Joining him as commission-
ers are House Commerce Committee
chief economist Harold Furchtgott-
Roth, Justice Department antitrust chief
of staff Michael Powell and New Mex-
ico state corporation commission com-
missioner Gloria Tristani. Rounding
off the commissioners is Susan Ness
whose term will expire in June 1999.

No one knows for sure what Kennard's position on

By Dawn Hightower, senior associate editor

various broadcast issues will be - whether he will be an
adversary or an advocate for the broadcast industry.
However, he is no stranger to broadcasting. He graduated
from Yale Law School and went to work for the National
Association of Broadcasters (NAB). Soon afte4 he became
its First Amendment counsel. While an attorney at the
firm, Verner, Liipfert, Bernhard, McPherson & Hand, he
represented broadcasters and cable operators. Kennard
also has family connections to the TV business. His
cousin, Lana Corbi, is vice president of network distribu-
tion for FOX. Debra Lee, Black Entertainment Television
president, is also related to Kennard.

Kennard's communications expertise helped him in
his 1993 appointment as FCC general counsel. If
Kennard's performance as general counsel for the FCC
is any indication of how he will do as chairman, then he
should do well in his new capacity as chairman.

Japanese telecom to
sue FCC

Kllll, Japan's international telecommunications com-
pany plans to sue the FCC over its plan to push foreign
telephone companies to set lower connection rates.

The lawsuit will be filed in the next couple of months
in the U.S. Court of Appeals. The decision to sue came
after the FCC's August adoption of a plan to push for
lowering the fees carriers pay each other to complete
overseas calls. More international calls originate inside
the United States and U.S. carriers are paying more, so
the FCC wants to set lower fees to narrow the gap.

SBE elects new president
The votes are in for the new SBE officers who were

inducted and began their terms at the SBE national
meeting in September. Edward J. Miller,
CPBE, engineering manager at WEWS-
TV S in Cleveland, OH, is president. He
had been the vice president for the last
two years. Troy D. Pennington, CSRE,
chief engineer at WZZK AM/FM,
WODL-FM, in Birmingham, AL, is vice
president. He had served as the treasur-

er for the past two years. Thomas P. Weber, CPBE,
engineering maintenance supervisor at WISH -TV 8 in
Indianapolis, is secretary. Andy Butler, CPBE, director
of engineering for Public Broadcasting Service in Alex-
andria, VA, is treasurer. Outgoing president, Terrence
M. Baun, CPBE, Criterion Broadcast Services, Mil-
waukee, WI, will serve on the board as immediate past
president.
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Studio Analyser
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 Complete Buffer Analysis.
 Real-time monitoring of MPEG-2 for
complete signal analysis.

 Easy -to -use Windows NTT interface.

For detailed information, call 1
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HARMS LEADS WITH
THE TRUTH
ABOUT DTV.

Bold, conflicting claims of
industry leadership can easi-
ly blur the process of choos-
ing the right DTV partner -
until you look at the facts.
Others claim to be "the only
company that can meet your
requirements for the digital
age." For a wide choice of
technologies, thousands of
hours of DTV on -air experi-
ence, the industry's only
complete 8-VSB exciter, and
unparalleled 24 hours a day,
7 days a week live support,
there is only one leader...
and it is unquestionably
Harris.

ses a Harris

SigmaCD

uvIAL-VID Transmitter

Harris offers the
widest range of
proven technology.
Harris can provide every
step in the digital path -
from your studio to your

CD I
8-VSB
Exciter

DiamondCDTM UHF Solid State
DTV Transmitter

transmitter and antenna -
and can do it with more
proven technology than any-
one in the industry. How
proven? In 1990, the ATTC
used our RF test bed to
establish U.S.
standards for
HDTV. Our
studio and
teleport sys-
tems were
instrumental
in the
launch of
America's
first all -
digital
television network.
We delivered the first broad-
band antenna specifically
developed for NTSC-DTV
simulcasting. We have more
UHF and VHF transmitters
on -air in the U.S. than
other manufacturer, by far.
We're the only company to
offer digital -ready IOT as
well as Solid State UHF
transmitters - with a choice
of Bipolar, Silicon Carbide or
LDMOS technologies. Our
Platinum Series VHF trans-
mitters are the world stan-
dard in Solid State. And
when it comes to the heart
of a DTV transmitter - an
8-VSB exciter - Harris is the
only choice. Only we can
provide all of this DTV
technology right now!

SigmaCDTM IOT UHF Transmitter

lierrhiComenlion con7.1ates

The Wall Street Journal,
July 26, 1996

rris Solid Stateansmitter

Harris is the only
company that manu-
factures a complete
DTV exciter.
The Harris CD 1 is the
world's only commercially -
available exciter to meet the

Grand Alliance
8-VSB guide-
lines. All oth-
ers are merely
a combination
of various
components
from several
manufacturers.
The Harris CD 1
has amassed
thousands of
hours of prob-

lem -free on -air operation. Its
patented high-performance
technology generates a sig-
nal of superior integrity, and
virtually ensures that it will
remain the world standard.
Only we can provide
the CD 1 DTV exciter
right now!

5 of the first 7 U.S.
stations on -air with
DTV selected Harris
digital transmitters.
On July 23, 1996, WRAL-HD
became the first commercial
television station to transmit
HDTV signals over the air.
Their transmitter? A Harris
SigmaCD. When KCTS-HD in

Platinum Series® VHF
Solid State Transmitters

DiamondeM UHF Solid State
Digital -ready Transmitter

Ultra 1 Low Power
Solid State UHF Transmitters



DEEDS, NOT PROMISES.
Seattle became the first
HDTV -capable public broad-
casting station, they too
chose Harris. And WETA in
Washington D.C., WCBS in
New York and Oregon Public
Broadcasting in Portland all
rely on Harris transmitters to
send their DTV signals over
the air. At NAB '97, KLAS-
HD used a Harris transmitter
to go live as part of the

WETA
TV16/M91

ATSC on -air demonstration.
Why is Harris such a clear
choice when choosing a
digital transmitter? Because
from VHF to UHF...Solid
State to IOT...low power to
high power...and the only
complete 8-VSB exciter, we
represent so many proven
choices. Only Harris has
this depth of on -air DTV
experience!

Harris provides
complete end -to -end
systems for DTV.
From studio facilities to
ENG, SNG, mobile produc-
tion units, microwave links,
satellite uplinks and teleport
facilities, Harris provides
the products and services
to create all -digital and digi-
tal -ready state -of -the -future
systems. Whether you're
building new, or retrofitting
an analog station, Harris

experts will assist you in all
aspects critical to your suc-
cess. That includes proposal
development and budgeting,
building design and archi-
tecture, custom fabrication,
system designs and opti-
mization, program and
facilities management,
installation, commissioning
and documentation, train-
ing, warranty protection
and comprehensive systems
support. Only Harris
does all this, and does
it in-house!

No other company
matches our level
of support.
Harris is the only transmitter
manufacturer that has
staffed technical assistance
available 24 hours a day,
365 days a year. So instead
of an answering service or
voice mail,
you can
speak with
a service
expert
whenever
you need
to. We're
also the
only
manufac-
turer to
provide
around -the -clock parts
support, with a multi -million
dollar inventory on hand to
meet your demands as
quickly as possible. To
assure that your digital
needs are met today, tomor-
row and beyond, we have
established a DTV
Applications Engineering
Group to assist in your tran-
sition to digital. And no
transmitter manufacturer

Harrreis S
Oregon Public Broaatkl cicsti

uses a
oState

(Bipolar)
Transmitter

but Harris offers
you the benefits of a dedi-
cated training center with
ongoing, regularly sched-
uled general and product
training programs. Only
we can provide this high
level of DTV support!

Put Harris to the test.
Before you stake your sta-
tion's future on a promise,
ask your prospective part-
ners to prove their claims.
Harris welcomes the oppor-

tunity to show
you how we're
most qualified
to help you
make the most
efficient, cost-
effective and
successful tran-
sition to DTV.
For tried and
true solutions
that best pre-
pare you for

tomorrow, that only we
can provide, contact
Harris today.

HARRIS CORPORATION
BROADCAST DIVISION

TEL: +1 217 222-8200
FAX: +1 217 221-7085

HARRIS
A new world of broadcast solutions

Circle (12) on Free Unfo Card



news

How stations are facing the DTV upgrade
By Steve Tadzynski

Last month, the Philadelphia chapters of SMPTE and SBE held a
meeting to discuss the preparation for and implementation of
digital television (DTV). Dr. Michael Isnardi (Sarnoff Research
Labs) led with an overview of the ATSC system and committee
work. Brief presentations were then given by local station and
network engineers on how they plan to enter the DTV era.

Work done to date
Charles Jablonski (NBC) stated that NBC has been committed to

rolling out DTV. Starting about five years ago, it rebuilt its network
origination operation around a 300Mb "set of plumbing" for an 11 -
disc -based digital network origination center. NBC's O&O stations
will be going to a digital tape format with an eye toward DTV.
NBC's only incremental investment will be in digital broadcast
transmitters and antennas. Jablonski said the network needs to
maintain flexibility, it doesn't want to forfeit any formats.

Bob Ross (CBS) talked about its experimental station, WCBS (HD),
which has been on -air since NAB '97. Right now, the transmitter
pumps a couple of kilowatts into a
directional antenna. With that setup,
the station has done a number of
demos in the New York City area. In
November, 1997, the project will go
full power with an antenna atop the
Empire State Building, broadcasting
on Channel 56.

Ross said CBS currently occupies
10 transponders with no room for
other programming, so it must first
convert its satellite network to
digital and compress it to free
channels for high -definition or
multichannel transmission.

Tom Hankison (ABC) identified three affiliates that must be built -
out in 18 months. Two of the stations (Philadelphia and Los
Angeles) have problems with the channels they were allotted due
to interference with other NTSC stations nearby. In San Francisco,
there is so much channel congestion due to surrounding markets
that they probably can't get better assignments. After the first three
stations are converted, ABC expects to convert more stations in 24
to 36 months. ABC's facility in New York City is 360Mb/s.

Bill Weber (WHYY-TV12, PBS affiliate) explained that PBS has
been preparing for a multistream digital service. PBS's network is
all digital - it has just migrated to MPEG-2 with all General
Instruments techniques. When digital transmission services are
launched, PBS will provide HDTV in the evening and go multicast
mode (four to six channels) of standard -definition, possibly with
some 16:9 during the day.

PBS is about to launch a 19.3Mb stream via satellite to provide a
source for experimental stations, like WETA. At the local station
level, Weber sees the most cost-effective approach to DTV
implementation as receiving the network signal at the transmitter
and passing it right through; local ID insertion would come with
the next phase.

Weber sees the new format as tailor-made for public television:
the network serves niche audiences at times, yet also serves a
mass audience. Multicasting frees them from the bonds of being
tied to one distribution channel. He also feels that multicasting
can promote improved or new educational services.

Ron Lask (Pennsylvania Public Television Network) operates a
program distribution service and statewide bidirectional
microwave network in Hershey, PA. The network supplies 90% to
95% of PBS's daytime programming for most of the eight public
TV stations in Pennsylvania. For example, it records Sesame Street
in the morning, then plays it back 10 times during the day. His
immediate concern is a potential scheduling problem: if the
network schedules seven stations' programming during the day
now, what happens if you multiply that by four to six channels per
station? He'll need server and facility management systems that
can handle all the programming and data communications.

Lask also stated that PBS realizes that most of its stations won't

be able to receive HDTV at 45Mb, upconvert to 1.5Gb, do fancy
logo insertions and re -encode it, so PBS is planning to originate
the encoded ATSC signal, distribute it by satellite along with
several other standard -definition NTSC channels (that affiliates
already receive). That way, stations can get on the air with a DTV
transmitter and just pass through the ATSC signal without having
to do anything else.

Bob Good (WGAL-TV8, ABC affiliate) has the leading station in
market 45 in Lancaster, PA. The station has been assigned
Channel 58 and is not happy about the VHF station being assigned
a UHF DTV frequency. Good is concerned about viewer
confusion, channel "branding," and that, in its market, one UHF
station has been assigned a VHF DTV frequency - Channel 4.

Sim Kolliner (WCAU-TV10, NBC affiliate) itemized his questions:
bit format, bit rate, upconvert, downconvert, fiber STL, 45Mb on
STL, tower, transmitter power, power to the transmitter, etc. He said
that many stations will be in for a big surprise. UHF is different from
VHF. UHF needs lots of power in the transmitter and lots of power

to the transmitter. At WCAU's tower
site, it must take three sections off the
top of the tower before installing a
new antenna and transmission line.
During the three weeks of tower
work, the station must transmit its
signal from a 200 -foot standby at
reduced power and still adequately
serve all the cable systems and
viewers.

Timetable
The assembled group agreed that

in all of the discussions, planning
and negotiation over DTV, one thing never foreseen was an
aggressive, forced transition.

Dr. Isnardi suggested that NTSC's scheduled demise in 2006
might be a soft deadline. The government wants the analog
channels returned by then so it can auction off those frequencies
for revenue to balance the budget. Although broadcasters want to
hold onto their analog channel until less than 5% homes lack
DTV, the latest ruling states they must return the channel when
more than 85% of their population area are served DTV by air or
cable or satellite.

Jablonski joked that he can foresee AARP members writing to
congress to complain about the analog shutdown and having to
buy new receivers.

Opportunities
Despite the tremendous challenge of implementing a new

technology on a squeezed timeline with many standards yet to be
set, there can be an upside. An audience member stated that when
broadcasters combine physical facilities and transmission
facilities, it will have a huge impact on the ability of small and
public TV broadcasters to maintain the service they provide today.

Weber is looking forward to PBS and WHYY beginning
datacasting: the digital Barney doll that interacts with a TV
program or videotape runs off a datastream from the TV decoder
- that's only the beginning of a different kind of service delivered
by broadcasters to the home. He has a changing concept of what
they do and what business they're in - from program producers to
content producers with shared resources. Things that are produced
for one purpose can be distributed in many different formats,
including on-line, multimedia and video servers for products on
demand.

Kolliner stated, engineering managers are now in the position to
drive the technology instead of it driving them. He can't wait to
get more capital than the news department!

Steve Tadzynski is presidentof Laurel Video Productions in Cherry
Hill, NJ. He also is the program coordinator and videographer for
the Philadelphia section of the SMPTE.

12 Broadcast Engineering October 1997



Two years ago, on-line,
non-linear editing
became a reality.

We called it Editbox.

Can you afford to
wait any longer?

world's on-line, -ion-linear editing system
QUANTEL

Call our 24 hour Editbox Hotline now: 1 800 218 0051 Ext. 494
Quantel Inc , 28 Thorndal Circle, Darien, CT 06820 Tel: (203) 656 3100 Fax: (203) 653 3'59 http://www.quantel.com

Circle (13) on Free Info Card



fcc update
By Harry C. Martin

FCC to pre-empt local zoning for DTV

The FCC has instituted a rulemaking proceeding
proposing to pre-empt local zoning and land -use

regulations in order to help speed the implementation
of digital television (DTV).

The National Association of Broadcasters (NAB) and
Association for Maximum Service Television (MSTV)
have asked the commission to implement new rules

pre-empting local regulations in or-
der to assist DTV implementation.
Even though approximately two-
thirds of U.S. TV stations will re-
quire new or upgraded towers to
support DTV service, the FCC is
allowing only two to five years (de-
pending on market size) for full im-
plementation. The administrative
procedures involved in obtaining lo-
cal building permits for tower con-

struction can sometimes take years.
Under the proposed rules, all state and local land use,

building and environmental regulations that would limit
broadcasters' ability to construct or modify their trans-
mission facilities will be pre-empted unless the local
authorities can demonstrate that the regulation is rea-
sonable in relation to a specific health or safety objective.
Furthermore, any state or local government decision
denying a request for approval of construction will have
to be in writing, supported by substantial evidence and
delivered to all applicants within five days.
Any broadcasters adversely affected by any such

action could, within 30 days of the decision, petition
the commission for a declaratory ruling. The commis-
sion, in turn, would have 30 days within which to act
on the petition. The proposed rule also would autho-
rize the commission to administer dispute resolution.
The FCC is seeking comment on the proposed pre-

emption rule. The agency wants a detailed record of the
nature and scope of tower siting problems faced by
broadcasters. Comments on the duration of delays
created by local permit processes would be particularly
relevant. The comment deadline is Dec. 1.

Harry Martin

More restrictive RF guidelines go into effect
Applications for renewal of license or modification of

facilities filed after Oct. 15, 1997, must comply with
the commission's new guidelines on radio -frequency
radiation. In addition, all new facilities constructed

after that date must comply with the new guidelines,
regardless of whether an application is filed. Other
facilities need not be in compliance with the new
guidelines until Sept. 1, 2000.

The major change in the guidelines, other than the
fact that they are more restrictive, is that there are now
two sets of limits. There is one set of limits for "occu-
pational/controlled" exposure and another set for gen-
eral "population/uncontrolled." "Occupational/con-
trolled" limits apply in situations where persons are
exposed as a consequence of their employment provid-
ed those persons are fully aware of the potential for
exposure and can exercise control over their exposure.
General "population/uncontrolled" exposures apply
in situations where the general public may be exposed
or in which persons who are exposed through work
may not be fully aware of the potential for exposure or
cannot exercise control over their exposure.

More information is included in the FCC's revised
version of OST Bulletin 65, called OET Bulletin 65.

Kid-vid programming now in effect
Starting Sept. 1, each TV broadcast station is expect-

ed to air an average of three hours per week of "core"
programming. Core programming is defined as educa-
tional and informational programming that: 1) serves
the educational and informational needs of children 16
and under; 2) is aired between 7:00 a.m. and 10:00
p.m.; 3) is a regularly scheduled weekly or daily pro-
gram; 4) is at least 30 minutes long; 5) is identified as
core programming in the children's programming re-
port to the commission; and 6) is identified as core
programming in the information provided to program
guide publishers.

Also, each station must identify on -air, at the begin-
ning of the program, those programs that the station
considers to be "core" educational or informational
programming for children.

Harry Martin is an attorney with Fletcher, Heald & Hildreth,
PLC., Rosslyn, VA.

RoF 4

Dec. 1 is the &adline for TV I icense renewal appl ications for stations
in Colorado, Minnesota, North Dakota, South Dakota and Montana.
Commercial TV stations in the following states must file their annual
ownership reports by Dec. 1: Alabama, Georgia, Colorado, Minneso-
ta, Montana, North Dakota, South Dakota, Connecticut, Maine,
Massachusetts. New Hampshire, Rhode Island and Vermont.

14 Broadcast Engineering October 1997



CAN YOUR
NEWSROOM:

SCRIPT STORIES

EEDS

EDIT VIDEO

PUBLISH TO THE WEB

SEARCH WIRES JUGGLE ASSIGNMENTS

=III
41110010k l il t,

111111111ki.--
* -. 1/1*

a gym
rillIP II 1111

r-IIIIP 40 III

O. 4011 0 111 %
.000 d"..t /4 411111

BROWSE FEEDS
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AT THE SAME TIME?

AvidNews" can. Simple to learn and powerful to use, modular and scalable so it grows with you.

The AvidNews system brings video to the desktop, combining the power of Avid's nonlinear

technology with a newsroom system relied upon by more than 50,000 journalists worldwide.

Browse and edit video while you build rundowns, publish to the Web, write scripts, check
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playback and server systems and tightly integrate news journalism with video production.

Learn more: 800 949 AVID (2843) or www.avid.com/avidnews Avid.
01997 Avid Technology, Inc. All Rights Reserved. Product specifications subject to change without notice. Avid is a registered trademark
and AvidNews is a trademark of Avid Technology, Inc. All other trademarks contained herein are the property of their respective owners. Priority code: A NBE797
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transition to digital
By Chris Ward and Ray Lowe

Implementing pass -through

Sarnoff Corporation, along with Comark, NBC,
IBM, MCI, Sun Microsystems, Thomson and Phil-

ips have been working to develop a high -definition
compressed digital studio. Because major differences
exist between compressed and uncompressed video
bitstreams, simple things, such as switching, quickly
become complicated. (See "Editing MPEG Bitstreams,"
on p. 36.)

Highly compressed MPEG bitstreams used for trans-
mission are not easily edited. This is due to the predic-
tive nature of the coding schemes. However, these
bitstreams can be efficiently stored and transported.
Conversely, mezzanine compression levels (an interme-
diate level between 1.2Gb/s and 19.39Mb/s) that do
not use predictive coding are easily edited but are
expensive to store and transport. For these reasons, a
variety of data formats are expected to co -exist within
the studio. (See Table 1.)

The development effort was divided into three sepa-
rate phases. Phase 1 concentrated on an architecture
suitable for a local station pass -through of a network -

produced HDTV compressed signal, allowing for in -

STUDIO USE PROFILE NAME MAX DATA RATE PICTURE TYPES

Origination Not Applicable Not Applicable Any

Studio Production 4:2:2@High Level 300 Mb/s IP or II

Distribution 4:2:2@High Level 90 or 45 Mb/s IPB

Broadcast Main@High Level (ATSC N53) 19.39 Mb/s IPB

Table 1. Compression rates expected to be appropriate within an
HDTV broadcast environment.

sertion of commercials and providing for switching of
MPEG-compressed transport streams at the transmis-
sion rate of 19.39Mb/s. Phase 2 added the capability
for local origination of material at bit rates greater
than 19.39Mb/s, as well as sophisticated routing and
connectivity via asynchronous transfer mode (ATM)
and high data rate satellite links. Phase 3 provides for
full -production capability, with high bit -rate compres-
sion, HDTV non-linear editing and archiving, brows-
ing for content retrieval, connectivity with external
studios and transcoding between different compres-
sion formats.

Encoding, decoding and transcoding
The process of transforming uncompressed digital

data to a compressed form is called encoding. At
present, HDTV encoders are expensive and limited in
availability. One effort focused on development of a

new generation of encoder to simultaneously accommo-
date the compressed studio requirements (by permitting
frame -accurate splice -point marking) and deliver excep-
tional picture quality. Encoders are being developed to
handle data rates up to 300Mb/s. The converse of
encoding is decoding. As with the encoders, the decoders
must handle data rates up to 300Mb/s.

Transcoders are used to maintain compatibility among
the many different MPEG-2 studio formats, video
formats and video frame rates. Within a compressed
digital studio, there will be transcoders for audio only,
video only or for a combination of audio, video and
data. Typical applications include bit -rate transcoding
(e.g., from 300Mb/s to 19.4Mb/s), picture size transcod-
ing (e.g., from 1,920x1,080 to 1,280x720), picture
format transcoding (e.g., from interlaced to progres-
sive) and picture frame -rate transcoding (e.g., 29.97fps
to 30fps). Usually, the term "format converter" is used
instead of "transcoder" when the transcoding unit
permits picture size, frame rate and interlace to change.
Transcoders used to process combination payloads
(audio, video and data) must ensure the audio, video

and data alignment at the output is the
same as at the input.

HDTV transmission transcoders provide
over -the -air transmission of audio, video
and data from an HDTV studio. These
transcoders accept audio, video and data
in a studio format and generate transmis-

sion bitstream at the output. Typically, the studio
format would be MPEG-2 4:2:2 Profile @ High Level
using either all I -frames or an alternating I, P format.
For transmission, the compressed MPEG-2 bitstream
must be compliant with the ATSC digital TV standard
(A/53), which has a transmission bit rate of about
19.4Mb/s and may be transmitted over a single 6MHz
channel using 8-VSB modulation.

Facility infrastructure
Effective cable management is difficult in a large TV

station. For most, the existing cable infrastructure has
evolved over many years. Traditionally, components
have been connected in a single wire per signal, point-to-
point manner. The result is multiple cables and cable
types, as well as multiple routing types. As facilities
become more sophisticated, the sheer number of cables
may become a problem. For the HDTV studio project,
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the desire was to use a single common connector for all
studio devices. The ATM short -reach interface con-
nector supports device I/O. ATM's packetized trans-
port allows multiplexing of many signal types on a
common medium. ATM supports a hierarchy of data
rates well -suited to the transport of audio and video.

ATM networks within the studio provide the flexi-
bility to handle multiple data types and rates. Addi-
tional services may be conveniently add-
ed as they are identified, and using the
Quality of Service (QoS) parameters:
bandwidth, cell loss and jitter, may be
controlled. Initially, a hybrid solution
using OC-3 and OC-12 will be imple-
mented. (See Table 2.) This provides
maximum flexibility and cost-effective-
ness for early systems, while allowing
plenty of bandwidth expansion as required.

Unlike a conventional routing switcher, the com-
pressed studio router will be an intelligent device
based on commercial off -the -shelf technology. As
resources are connected, a configuration dialogue
occurs that permits the ATM router to know the
capabilities and attributes of the particular device.
This approach is the television equivalent of "plug -n -
play," and permits an ever -more complex system to be
dynamic and easily managed.

ATM DATA RATE

OC-3 155Mb/s

OC-12 622Mb/s

0C-48 2.48Gb/s

0C-192 9.12Gb/s

Table 2. Various
rates supported by
architecture.

Asset management
A distributed studio environment that focuses on the

delivery of compressed video and audio bitstreams
leads naturally to a server -based model. A server -
centric view of the studio, rather than a tape -centric
view, permits great flexibility in terms o f access and
cataloging of stored media. Direct -access storage de-
vices permit metadata storage and indexing of all

media within the studio. This allows
sophisticated content and context -based
queries, followed by immediate data re-
trieval. Server technology also permits
the same media source to be efficiently
distributed to multiple recipients simul-
taneously. Finally, a server -centric view
of the studio maps conveniently to a
networked transport infrastructure.

Within the studio, there are likely to be several different
classes of servers corresponding to the principal work
activities within the studio - in particular, a play -to -air
server, network servers and production servers.

The play -to -air server would deliver content, encod-
ed in transmission format, to air. It would also store and
manipulate program and commercial segments. The
server provides this dedicated function to increase
system reliability. The network server would provide
server support for general studio operations not di -

data
ATM

"LOOK WILCOX, THE DIGITAL COMMUNICATIONS TREND
IS CATCHING ON EVERYWHERE,"WHISPERED SNELL.
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transition to digital

rectly related to production and provide an interface to
library services for query and browsing. The produc-
tion server would support activities associated with the
creation, editing and post -production of program ma-
terial. The high -quality material associated with the
production and post -production services dictates that
production servers be able to support mezzanine com-
pression levels at approximately 300Mb/s. It is expect-
ed that production servers will, in addition to the
general server requirements, be able to perform limited
off-line transcoding and non-linear edit -type functions.

Archiving to tape storage using automated tape units
will be the preferred mechanism for tape storage for
many years in the future. The cost/bit of tape storage
dictates this. There are, however, many exciting oppor-
tunities associated with the automated retrieval and
preloading of these tapes that will require innovative
solutions.

The ability to be able to browse media based on
content and context is considered an essential charac-
teristic of future studio operations. The integration of
automated cataloging and image -recognition software
allows for the semi -automated and fully automated
cataloging and indexing of video data. This is accom-
plished using off -the -shelf workstation technology and
proprietary browsing software.

Challenges remain
Today's broadcast chain from the network through

the affiliate to the viewer is complex and allows for
considerable flexibility. However, moving to compressed
HDTV distribution is complicated. For example, inser-
tion of a logo (or "bug") into a program in the
uncompressed domain is easily accomplished, howev-
er, this becomes complex when the picture is in the
compressed domain. Accomplishing this while still in
the compressed domain is one area that deserves imme-
diate attention.

Broadcasters and their affiliates are correctly unwill-
ing to accept even the smallest loss of features in this
new compressed digital TV era. Without a compressed
solution, affiliates will be required to decode to base -

band, insert the logo and re -encode for transmission,
presently an expensive proposition.

The distributed network -centric studio architecture
presents many opportunities. And, comprehensive com-
pressed domain processing tools need to be developed
for most of the operations that presently occur within
today's compressed studio.

Chris Ward leads the command and control and system
interconnectivity efforts for Sarnoff Corporation, Princeton, NJ.
Ray Lowe heads Sarnoffs studio system architecture work.

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

One size doesn't fit all

Baseball legend Pete Rose was once asked who the
best manager he'd ever played for was. He said

that it was Sparky Anderson. When asked why, Rose
replied, "Sparky knows how to get the best out of
people. Who to pat on the butt and who to kick in the
same place." Sparky Anderson's success was based on
recognizing that different management tools were
needed for different players.

As a manager of people, do you have only one way
of responding to your staff? Is your approach, direc-
tion and encouragement based on how they are best
directed? Or, are you like many supervisors that use
the one -size -fits -all approach? Consider the following
styles. How would you react?

Different folks
First, there's Alan. He is a master -control supervisor

and picks apart everything. His staff knows that
mediocrity is not acceptable and mis-
takes are treated as disasters. Lose
three seconds coming out of a news
break and Alan thinks it's the end of
the world.

Then there's Marsha, a tape opera-
tor. She's the visionary. Marsha can't
seem to come to a decision. She's
often spinning off thoughts and op-
tions, even when not asked for them.
She's so full of ideas that you some-
times find yourself cutting her off in
mid -sentence. Ask her for the time of day and she'll
give it to you in 20 locations around the world. If you
want options, then Marsha is your person.
The personalities described above may not be much

different from what you see in your station. The real
issue is, given the wide range of characters you have to
deal with, how can you get them to do their best?

By Brad Dick, editor

mean, as their supervisor, you have to have multiple
personalities? In a way, yes.

First, realize that your staff is composed of different
people. People who are as different from each other as
Betacam is from DV. We're not talking about quality
differences, just that everyone is unique. As their
supervisor, you must recognize that fact and use
different managerial techniques if you're to achieve
the best results.

Second, look for what energizes each person. For
some, it might be the opportunity for overtime. For
others, working overtime might be seen as punish-
ment. There is always something you can use to
encourage and direct a person. If there isn't, then you
have a different matter to deal with and it's called
firing.

Third, focus your encouragement on a person's
strengths, no

There is always

something you can

use to encourage

and direct a persor.

Different strokes
Often, supervisors mistakenly believe that others

are motivated by the same things that drive them. So,
the supervisor tries to motivate a person with the same
things he or she personally finds rewarding. Unfortu-
nately, when that doesn't work, the employee is per-
ceived as the "problem."

Back to our examples above. What motivates Mar-
sha, for instance, may not motivate Alan. Does this

t their weaknesses. It's not that weak-
nesses shouldn't be addressed, but
you'll often get better results if you
can find a way to use their strengths
to get what you want.

Try this simple example. If you're
right-handed, you probably use the
computer mouse with your right
hand. And, you're likely to be fairly
efficient working that way. Suppose
your boss suddenly appeared at your
desk and said the company had de-
cided that from now on, you could

not use your right hand on a computer mouse. You
could only drive the mouse with your left hand. After
all, you've got two hands, what's the problem?

Go ahead, try it. How does it "feel." First of all, unless
you're ambidextrous, having to change hands makes
you uncomfortable. It just doesn't "feel" right. Second,
you're also inefficient, you're actions are slow and you
make mistakes. It's the same thing with people when
you don't approach them from their strengths.

Deal from their strengths
So, the next time you want to change someone's

behavior, first ask yourself why. Are they really doing
something wrong? Or, are you wanting them to change
just because they aren't doing it the way you would do
it? Second, look for a way to draw on their strengths,
rather than focusing on their weaknesses.
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1997Utall Scientific, Inc.

The UTAH -300 Routing Switcher
with the new SC -3 Routing Control
System will make your facility soar,
now and well into the 21st century.
The UTAH-300/SC-3 system easily
meets the challenges of post
production, broadcasting and even
telecom applications, with the most
powerful feature set on record.

The SC -3 Advanced Control
System maintains compatibility
with all previous Utah routers, and
can even control new and older
routers from other manufacturers.
It features Ethernet and open control
protocols, and works with PAL and
NTSC. Choose from a variety of
panels as well as easy -to -use Windows

programming screens. You also get
remote control capability through
RS -232 and RS -422 ports.

The UTAH -300 Routing Switcher
is small enough for mobile truck
applications, yet powerful enough
for even the largest satellite uplink
facilities. A 128x128 video system
(analog and/or digital) uses just 12
rackunits of space. It's also designed
to expand: start as small as 32x32
and build to 512x512. Don't forget,
you can change from analog to
digital by simply swapping boards.
The UTAH -300 is the one system
that easily handles all your format
needs in the analog and digital
worlds, video and audio. There are
even power supply options for all
applications, including a -48 V DC
supply option.

All Utah Scientific routers come with
reliability you can depend on. They're
backed with an extended warranty
and round-the-clock support.

Call Utah Scientific now for your
free Technical Planning Guide.
1-800-453-8782

UMIPSWNTIOlt
A Division of Mel Video Systems, Inc.
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computers & networks

Database backups:
One set of files is critical

There are two kinds of hard disks: hard disks that
have crashed and hard disks that are going to

crash. I'm not going to bore you with another "please
backup your hard disk" article. What I'm going to tell
you about is the single most important file in your
operation.

If you have gone through the fun of losing all the data
on your desktop or on your network,
then you are probably already a believ-
er in some sort of backup strategy.
Think about this though: The ramifi-
cations of losing a hard disk on your
desktop are nothing compared to los-
ing the database for your video file
server - especially if that disk is not
backed up.
Why are the implications of this so

serious? There are several reasons. A
failure of this type is catastrophic. It

will usually take you off the air when the item currently
playing ends. Also, if you do not have any backup of
this device, your only alternative may be to reload
material on the server. Some material may no longer be
available on tape, therefore, spots or promotional
items may have to be re -ordered from the agency or re-
created by your promotions department. Lastly, it can
take a long time to re -load a server. A server with four
hours of capacity can hold more than 450 30 -second
commercials. At three minutes a spot, it could take you
almost 24 hours to re -load.

Brad Gilmer

Off-line backup solutions
You are probably most familiar with off-line, or cold,

backup solutions. These backup methods do not pro-
vide instantaneous recovery in the event of a failure.
Examples of off-line backup systems include tape drives,

By Brad Gilmer

diskettes and ZIP drives. They are relatively inexpen-
sive, allow you to store data off site and can be
automated to run in the background according to a
schedule that you determine.

,,,e1
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Autoloacers allow automatic backups for several weeks at
a time.

A major disadvantage of cold backup systems is that
they do not contain current data. When you restore
your database from tape, you will be missing data from
the time of the last backup to the time of the crash.

On-line backup solutions
On-line, or hot, backup solutions provide instanta-

neous recovery from hard -disk failures. They are the
best choice for backing up critical database files used in
automation systems.

Backup options include: disk duplexing, disk mirror-
ing, file mirroring across multiple servers, server mir-
roring, clustering and RAID drives. All of these op-
tions are suitable for backing up a file server, but are not
appropriate for small peer -to -peer networks.

Disk duplexing assumes that the drive itself is the
most likely part of your system to fail. Duplexing uses
a common controller card, but duplicate disks. The
advantage of this approach is low cost. The disadvan-
tage is that if the controller card has a fault, both disks
will contain bad data. This disadvantage is significant
enough that most people do not employ disk duplexing.

Lessons learned the hard way
When we first installed our cart machines, we created a central database on an existing Novell server. Early on, we thought
that the information in this server would be critical, so we outfitted it with disk mirroring. This decision has paid off in a big
way. Over the years, we have lost three hard disks in the server, but we've never lost a bit of data. Unfortunately, that is not
the end of the story.

One day, we received a call from Operations that the database did not seem to be functioning properly. When we
investigated, we found that the server was dead. The problem was not a power supply, it was a catastrophic motherboard
failure. Luckily, we were able to press another computer into service and had the system back in operation in about four
hours. We lost two more motherboards in the space of about six months. It was at that point that we decided to make the
jump to mirrored servers. It cost more, but it was money well spent.

22 Broadcast Engineering October 1997



THE WORLD'S BEST
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Technology, engineered for
switchable cameras. IF+
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computers & networks

Disk mirroring provides two sets
of anything having to do with the
disk drives in the server, including
drives, cables and controller cards.
Disk mirroring methods offer auto-
matic operation and automatic
change -over, but it does not protect
you from other server -related fail-
ures. For smaller, less critical, sys-
tems this may be a good alternative.

File mirroring across multiple serv-

ers usually involves running a third -
party software package that, at its
most basic level, occasionally cop-
ies critical files to another server.
More advanced packages monitor
the activity in selected files. If the
software detects changes, it copies
the changes to another file immedi-
ately. This is a good alternative if
you are only backing up a few crit-
ical files and if you already have

REACH
NEW

11111 HEIGHTS
Telemetrics keeps you on top of
your world. With fully integrated
outdoor pan/tilt systems that deliver
the highest levels of technology,
reliability and cost -efficiency.

Telemetrics outdoor pan/tilt systems
feature complete protection against
the elements. Plus single cable con-
nection with multiplexed video and
serial control.

One RS -232 serial data train con-
trols all remote camera operating
controls and lens functions -- as
well as pan/tilt, wiper, heater and
fan operations. An on -board data
decoder forwards serial control to
the camera and stores up to 64 pre-
set positions for pan, tilt, zoom ard
focus.

It's all the pertormance and features

Or0
you need to Reach New Heights.

Telemetrics Inc.
CAMERA CONTROL SYSTEMS

6 Leighton Place
Mahwah, NJ 07430 U.S.A.

201-848-9818 Fax 201-848-9819
Application simulated for demonstration purposes.

another server available.
File server mirroring is a big step

up in protecting your data, with a
cost to match. If your files and file
server services are critical, it is the
way to go. File server mirroring
allows you to protect files on one
server with a complete duplicate
server. If the active server has a
hard -disk crash, power supply fail-
ure, network interface card failure
or other problem, the other server
immediately comes on-line. There
is no loss of data and no interrup-
tion of file services. Disadvantages
include high cost and more compli-
cated installation.

Clustering allows you to backup
one server with another. There are
several variations on this theme,
but basically, if you have two mod-
erately loaded servers, clustering
creates an environment in which
the servers check on each other to
be sure that all is going well. If one
of the servers fails, the other picks
up the load.

Another option in hot data back-
up systems doesn't really use a data
backup system at all. RAID tech-
nology uses multiple hard disks and
special hardware to recover from a
hard -disk failure. If one of the drives
fails, the rest keep on running and
the recovery system rebuilds the
missing data on the fly. In some
RAID systems, when you replace
the faulty disk, the new disk is
rebuilt in the background as your
server continues to run. The big-
gest advantage to RAID is instant
recovery, but there is a sizable cost
attached.

This article provides a menu of
backup options. In choosing the
solution that is appropriate for your
operation, think about the impor-
tance of your database files. In the
server world they are much more
important than they used to be. A
little money spent wisely (or per-
haps a lot of money spent wisely)
can pay for itself in one database
crash.

Brad Gilmer is director of advanced net-
work operations 6- technology for Turner
Entertainment Networks.
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PERFECTION.
Perfection is a word used to describe Ikegam 's
HK -388 which ccnsistently performs beyond
expectations, holding resolution and colorimetry
even in very low and "colorful" lighting conditions.

Featuring Skin Detail (an Emmy Award winner),
the Ultra-wideband HK -388 and HK -388P hard -held
companion are full digital cameras that combine
lkegami's vast studio experience with today's
digital technology. Wide screen models, HK338W
and the portable HK-388PW, offer instant switching
between 16:9 and 4:3 aspect ratios. These cameras
feature New Gereration ASICs for Ultra -High Density
640,000 pixel, 2/3" FIT CCDs; Skin, Slim and
Diagonal Detail; Ultra-Wideband Component Triax
or Optional Digital Fiber Transmission Systems;

Analog and Serial Digital Cc mponent Outputs;
Modulation Depth of 80°') at 5r1Hz Sensitivity of
f8 at 2000Lux; S/N ratio of 62dB; 3rd now with
12 -Bit A to D conversion.

We invite you to take a c oser look at a camera
that will bring you to new heights of perfection:
lkegami's HK -388.

For more information, coitact 'pour Regional Sales
Office or Me Ikegami dealer nearest you.

STUDIO/FIELD
DIGITAL CAMERA SERIES

Ikegami Electronics Inc. 37 Brook Avenue, fvfaywood, N1 07607

East Coast: (201) 368-9171 West Coast: 1310) 534-0050 Southeast: (954) 735-2201
Southwest: (972) 869-2363 Midwest: (630) 834-9774
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Digital BETAGW!

With more than 23,000 units already in use, Scny Dicital Betacam® format is

the solid foundation for a broad spectrum of video operations. From electronic

cinematography to archiving, Digital Betacam equipment delivers impressive

quality and cost efficiency, as well as playback compatibility with media created

on over 350,000 analog Betacam and Betacam SP® machines. Its technical

attributes have been carefully conceived with an eye toward the future, starting

with a 4:2:2 component digital video signal with 10 -bit resolution for superior

picture quality. Extremely robust compression stands up to dozens of generations

and layers with flawless performance. With its legendary reliability, and new

low cost of parts and ownership, it's no surprise the Digital Betacam format has

such a faithful following. 1 -800 -635 -SONY, ext. D1/IN www.sony.com/professional

4:2:2 component digital signal quality

Adaptable digital and analog I/O 10 -bit resolution



production clips
By Skip Pizzi

Processing in audio post

Most broadcasters are aware of the "sweetening"
that goes on in audio post -production, but for

many readers, the specifics of audio processes that are
available today are worthy of further exploration.

Consider first that audio can be manipulated in each of
its "dimensions:" the amplitude, frequency and time
domain. Common terms for audio processing in each of
these areas are gain reduction, equalization (EQ) and
reverberation. Note also this basic distinction: Some
audio processing seeks to repair problem audio tracks,
while other techniques are for special effects. Operation-
al approaches may differ greatly between these two
applications.

Gain reduction
The process of lessening an audio signal's dynamic

range is called gain reduction, although the terms
compression and limiting are also used. Compression
refers to processes that reduce the dynamic range
broadly and gently, with the intention of increasing the
subjective loudness of a signal. Limiting describes a
steep attenuation applied only when a signal exceeds a
predetermined maximum level, for purposes of pro-
tecting downstream devices from distortion (or to
prevent overmodulation of a broadcast signal).

Compression applied to a voice track can improve its
audibility or "authority" when mixed over music or
sound. It can also help a narrowband signal hold its own

IN FILTER EQUALIZER COMPRESSOR

SIDECHAIN

-4 Ea

OUT

Figure 1. In a typical audio processing chain applied for
corrective purpose, the order of the devices is important,
with gain reduction generally inserted downstream of equal-
ization. Compressor sidechain allows frequency -selective
dynamic effects.

against full -bandwidth studio voices during call -in shows.
Limiting can help manage a signal with varying audio
levels or act as a guard for unexpected volume surges
during live events. Either of these processes can be applied
to individual inputs of a mix or on the overall mix.

With its dynamic range "normalized," an audio signal will
be at a higher level more often than it would have been
without processing. It's this higher average level over time
that makes the signal sound "louder" to the listener, even
though maximum electrical levels are no higher.

Equalization
The filter is the most basic form of equalizer, which

reduces the level in a certain part of the audio band. More
comprehensive equalizers allow many, tightly controlled
bands to be increased or decreased simultaneously in
their relative levels, using several different functions that
depict the equalization curve on an LCD panel as it is being
set, and memory registers to store and recall EQ settings.

Equalization is a powerful technique that can increase
the intelligibility of a muffled voice or sound. Subtractive
EQ is preferred, by which parts of the sound's spectrum
with excessive energy are reduced in level, rather than
boosting the weaker areas. Coupled with compression,
EQ can work wonders on problem audio, bringing
nearly unusable sound back to life. (See Figure 1.)
Where excessive noise is the culprit, a specialized

hybrid of gain reduction and equalization called dy-
namic noise filtering (DNF) can be used. It acts like a
frequency -selective gate or expander, dropping the
gain of a selected frequency range when the signal level
drops below a certain threshold in that band.

A related device is the dynamic sibilance controller or
"de-esser," which applies fast limiting to the signal
whenever a burst of high frequencies occurs. This can
transparently eliminate the problematic shrillness or
splattering that some voices exhibit.

Putting it all together
A few new devices incorporate all of these audio

processes into a single chassis, sometimes as small as
1RU. Although this can be cost- and space -effective, it
can also be difficult for some operators to use optimal-
ly. Therefore, some users prefer dedicated devices for
different processes.

The most critical part of the process is the skill of the
user. You've got to assess the situation with your ears
and determine what effect or fix you need, then choose
the right device, get it patched in and set it properly.

With the right tools and know-how, these techniques
can make a big difference in the overall quality of a
program. Whether you're creating a surreal sound-
scape or salvaging an ENG audio disaster, you'll find
audio processing to be an invaluable part of the post-
production enterprise.

Skip Pizzi is editor in chief of Broadcast Engineering's sister
publication, BE Radio.
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THEY DON'T CARE WHO MAKES
THE MOST RELIABLE VIDEO
LIBRARIES. YOU SHOULD.

Reliability is the most important benefit of any on -air presentation system. Since its

introduction, our TCS45 automated video library has proven to be one of the most reliable

presentation systems on the market. Our fault tolerant

design includes important features like built-in error

detection and recovery, integral backup systems, and a

design that provides 100% duty -cycle operation. Add

our CacheMachine' option to the TCS45 and you get

all the synergistic benefits of video tape and digital disk

cache storage. We're delivering the best value from both

tape and disk technologies right now. Your viewers still

won't care about the video library you're using, but

now you have several important reasons

to give us a call.

TCS45: A compact
video library with
field -proven results.
The TCS45 is a turnkey
solution for a wide range
of broadcast, satellite, and
cable applications. It's

ideal for automated on -air presentation and
may include digital disk cache to increase
productivity, reliability, and reduce mainte-
nance. With our CacheMachineTm soft-
ware, the TCS45 provides archive storage
for more than 5,000 spots and can still
provide program playback. For added
flexthility, we offer the XR800 external
device controller, allowing control of two
external tape machines of different formats.
The TCS45 with CacheMachine is like a
television station in a box.

Ode tie --s.
Eerri'eee.--Jc't

The Automated Storage Management Company

USA Tel (714) 774-2200 EUROPE Tel +44 (0) 118 927-4600 ASIA Tel +65 324-0636
WWW http://www.ocktics.com/ E-mail broadcast_sales@odetics.com

OCETICS. INC 1996 11065
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interactive
By Steven M. Blumenfeld and Mark Dillon

Tomorrow's entertainment systems

By now we have discussed most of the interactive
avenues available to you as a broadcaster. We have

spent time chiding you on being the first to market with
your local information. We have pleaded for you to take
the lead in the TV appliance revolution. Finally, we have
tried to help you understand some of the ramifications
of interactivity. This month, we are going to try to tie all

these technologies and archi-
tectures together and take a
look at the near future - we
call it HybridCast.

Intel calls this technology
Intercast, and Microsoft will
be pushing a similar concept
as its broadcast architecture
in Windows 98. Both Intel
and Microsoft present the

44,4titt
4444

Mark Dillon and Steven M.
Blumenfeld

computer as a viable way to obtain TV (broadcast)
information. They do this through the use of the Internet
and the VBI. However, I believe that these broadcast
technologies, as they are currently defined, are too
limiting. A much better solution requires a third element
to the equation - optical disc/storage.

There are information architectures for the Internet
combined with a CD-ROM, but nowhere have we seen
an optical disc tied together with the Internet and
broadcast television. Think of the immense power of a
system that used the strengths of each of these media.
Internet for real-time data updates, broadcast for real-
time image updates and a large, inexpensive optical
storage device for archival and proprietary information.

Broadcast interactivity
Back in 1991, we ran a project called Hybrid TV. We

had a Philips CD -I player outfitted with a special gen-
lock/overlay board, a VBI decoder and a 1,200 -baud
modem. Together with our partners, we delivered broad-
cast interactivity to 60 million households. However,
only 100 of these boxes were made. What was interest-
ing about this trial and technology is that we were doing
what Intercast is trying to do today, only our data
sources encompassed all three items mentioned above.
The one constant in this and all other interactive archi-
tectures of this class is the broadcast medium.

Today's network infrastructure and technology will
enable the implementation of an outrageous interactive
entertainment system. Let me propose a consumer de-

vice that incorporates DVD, television and the Internet.
This is not all that far off. By the end of the year, Echostar
will have a DSS and DVD combo unit. Now, broadcast-
ers can incorporate high -bandwidth 3-D environments
on DVD, combined with positional and informational
data from the Internet and entertainment from the
television. This system will allow rich new experiences
to be generated on your customer's TV screen.

In fact, the show will have a life of its own. Communi-
ties of interests will spring up to share background and
setup data, much like the Music Trading Trees that
surround bands such as the Grateful Dead and Phish.
Your audience will decide what occurs on the TV screen.
I am not talking about the "pick your favorite ending"
type of interactivity, but a whole new involvement by
your audience. Your audience will have the ability to
manipulate objects and control the actors' environ-
ments. From a production standpoint, these shows will
have to rely a lot more on character and plot develop-
ment than on location.

The upshot
As in all new technologies, the first questions need to

be "Where is the money?" and "What is the business
model?" If you think hard enough, you will see that the
combination of these technologies opens new financial
possibilities and will give the broadcaster a new, incre-
mental revenue stream. As we advance toward the
digital age of television, this type of production will
require only an incremental increase in cost, but could
generate significant revenue and differentiation for a
broadcaster.

Imagine being able to change the look and feel of your
station to a selected group of people. You can start with
the 18- to 35 -year -olds most likely to own computers
with DVD and be on the Internet. You will have the
ability to give them a truly customized broadcast. OK, so
you have heard all this before, and it has been tried in
many incarnations, each met with successful press, but
dismal financial rewards. What is different this time
around? Honestly, the only differences are time and new
innovation. Every day the technology grows by leaps
and bounds, and the real question is not if you will be
involved in a full-fledged multimedia broadcast archi-
tecture, but when.

Steven Blumenfeld is general manager of GTE Internet Television,
and Mark Dillon is vice president of on-line services with GTE.
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The AutoCan SP -20001X -Y is a freely navigating servo pedestal designed to operate
with the HS -2010 Series pan & tilt head, designed to support CCD studio or portable
cameras with any combination of lens or teleprompter. The SP -2000/X -Y features
built-in manual controls and an on -board battery pack for 'cable less' operation.

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

For additional intonation contact Vinten Inc. today.

Vinten
Vinten Inc.
709 Executive Blvd.
Valley Cottage, NY 10989
Phone: 914-268-0100
Fax: 914-268-0113
Toll -Free Sales: 1-888-2-VINTEN
Sales offices in UK, USA, Japan, France,
Germany & Singapore plus worldwide distribution.
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Eh update
By Louis Libin

Welcome to DTV but beware
the "cliff effect"

The most obvious quality change that DTV will bring
to NTSC viewers is HDTV programming. With

double the resolution of NTSC and a 16x9 aspect ratio,
HD programming will certainly be obvious even to the
most casual viewer. Even with multicasting programs,
viewers should see better pictures without common
NTSC problems like chroma crawl and noise. Also,

ghosting normally associated with to-
day's viewing will be eliminated. When
DTV reaches our living rooms in the
form of HDTV, the quality will be the
same for all viewers who receive the
signal in the replicated Grade B con-
tour - or so we (and the American
public) have been led to believe.

Louis Libin
Reception differences

The changes DTV brings to the view-
er go beyond mere pictures. Until new

technological advances occur, channel surfing will be
slower than today. Now, it will be a case of push and wait
as the receiver's MPEG decoder finds the channel and
locks up on the video before changing the picture.
Unfortunately, there will also be some areas that, despite
being located in the Grade B area, will receive no service.
It's not that the signal will be weak or noisy as in NTSC,
but if the receiver cannot decode sufficient data, there
will be no image displayed at all. The specifics of digital
reception are complex phenomena with many varying
conditions - and unfortunately for some viewers -
have no simple solutions.

The ongoing debate over VHF and UHF propagation
will further confuse viewers. Today, it's often possible to
receive an adequate VHF signal, while local UHF signals
are noisy because of low signal strengths. Early work
leads us to believe that UHF reception may, in fact,
extend beyond the radio horizon, but both viewers and
station management remain skeptical.

The cliff effect
The dreaded cliff effect could potentially become a

station's nightmare as viewers that "should" be getting
a good signal report no reception. That's likely to be
particularly troublesome to early adopters, especially
after they've spent thousands of dollars on that new TV
set only to find they can't get all of their favorite stations.

Be sure your staff and management understand how

the new digital signals will travel over your coverage
area. It's easy to make the mistake of thinking that
reception loss will never occur inside your Grade B area
and then fall off abruptly outside the boundary, but it
doesn't happen that way. In fact, there is likely to be some
areas inside your coverage pattern that have reception
problems. And, even outside your planned coverage
area, you will likely still have viewers, perhaps further
out than you have now.

Technical assumptions
DTV transmissions, like digital video compression

techniques, do not provide for graceful degradation
when noise or interference is of high enough levels. As
such, similar conditions will exist for many stations
when they begin DTV transmissions. A reduction in the
carrier -to -noise ratio of as little as 1 or 1db may increase
the bit error rate (BER) of your signal to the point where

The changes DTV brings to the viewer

go beyond mere images.

receivers cannot decode the signal. This is simply a
characteristic of digital systems. Therefore, the applica-
tion of the NTSC Grade B coverage (90% time variabil-
ity factor) does not apply. Service may be lost during the
10% of the time when noise and/or interference increase
above their normal Grade B values. For location factor;
the 50% value for NTSC calculations is also appropriate
for DTV service. Engineers have closely determined
what levels (D/U ratios) of both co -channel and taboo
interference (NTSC into DTV, DTV into DTV and DTV
into NTSC) are appropriate.

Finally, given the characteristics of DTV signals and
our requirement to provide reliable service, an even
more appropriate coverage area definition would be a
minimum of 99% time availability for reception. To
provide this level of service, a good definition of a
station's DTV signal radius for noise -limited coverage
should be that which yields the highest time availability
(for example, 99% of the time). This would have the
effect of protecting both station management and view-
ers from unrealistic expectations.
Louis Libin is a broadcast/FCC consultant in New York and
Washington.
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LIKE OTHER TOP PERFORMERS,
THE LONGEST LASTING BATTERY USES A STAGE NAME.

Around the house, DURACELL batteries go by the name The Copper Top'. But on the job. the longest
lasting batteries answer to PROCELL! PROFESSIONAL' BATTERIES. PROCELL bateries are DURACELL.' batteries.

The longest lasting professional alkaline batteries you can buy. You get the same DURACELL. performance. The same

DURACELL dependability. The same DURACELL value, and more, because

PROCELL Professional Batteries are specially priced and packaged for
professional use. Now that's one act that's hard to follow, For more information DURACELL
or a distributor near you, call I -800-4PROCELL. Ext. 33. PROCELL PROFESSIONAL' BATTERIES
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cabletec
By Brad Dick, editor

Internet access at 30Mb/s

Yea, sure. In your dreams. Cable modem manufac-
turers and the cable industry have done about all

they can to hype the advantages afforded by cable
modem technology - mainly speed. Unfortunately,
the fact is, it's all hype.

False claims
Most of the exaggeration has come from the cable

modem manufacturers. Naturally, they want to promote
the advantages of their products, but unfortunately, the
real result has been to overpromise on something they
can't deliver. It's true that the design specs for some cable
modems equate to 30Mb/s, but that's not real -world
performance. Telling a customer that he or she can get
Internet access at 30Mb/s is like a Ferrari salesman
telling their customers they'll be able to
drive to work at 130mph. In both cases,
those speeds exist only in test (track)
conditions. The claims are false and
manufacturers know it.

The other part of the false claims
dilemma comes from cable compa-
nies. At least they haven't been claim-
ing 30Mb/s access. They realize you
have to push that data through their
pipes, which in most cases, are limited
to less than one -sixth (1.5Mb/s) of that
30Mb/s speed. Let's look at why these
lightning speeds are not achievable.

For instance, suppose your cable system wanted to
provide just a few customers (say about 62) with
10Mb/s service to the Internet. This level of service
would require an 0C12 (622Mb/s) interconnection!
Outside of the Ma Bells, no one has an Internet pipe
that big. The bottom line is that users are not going to
get even 10Mb/s service, at least consistently, from the
typical cable connection.

The computer bottleneck
A second bottleneck exists with cable modems that

concerns the capability of the computer and the
network used to connect the modem to the computer.
Most cable modem installations rely on an Ethernet
connection between the modem and the CPU. With

this type of interface, the system is
automatically limited to 10Mb/s -

When that lightning -

speed cable modem

on your desk capable

of 30Mb/s hits the

cable head -end,

data comes to a

screeching halt.
System limitations

The speed at which a cable modem
operates is only one among many factors that deter-
mines the type of performance the end -user sees. The
first is the speed of the modem and we've looked at
that. The second is the bandwidth provided by the
cable path. Users don't get assigned bandwidth (or
access), rather, all users share the same amount of
bandwidth between the home and cable head -end.
Also, the cable system's connection to the Internet is
shared access. Typically, that's only a T1 line.
Therefore, when that lightning -speed cable modem

on your desk capable of 30Mb/s hits the cable head -
end, data comes to a screeching halt. Now, instead of
screaming along at something between 10Mb/s and
30Mb/s, the data rate drops to a percentage of that rate
dependent upon how many other users are on-line.

even with a 30Mb/s modem. Again,
despite claims, the need for system
overhead and other factors will lim-
it a 10BaseT interconnection to
something much less than 10Mb/s
performance.

Upstream -downstream
Much has also been made about

the need for only high-speed down-
stream access. Because Internet us-
ers spend most of their time receiv-
ing and little time transmitting, sys-
tem proponents have claimed that
it's only the downstream access

speeds that are important. Again, that's not complete-
ly true. Let's see why.

Internet browsing is highly receive -intensive. Users
select a URL or page, hit fetch and then wait and wait.
The key point here is that most of the Internet experi-
ence is spent in the receive mode. This means that
users want a high downstream speed, but can live with
a much slower upstream speed. The upstream activity
is typically limited to the carriage return and URL.

However, this model does not apply when it comes
to desktop video conferencing (another often -hyped
use of the Internet). Video conferencing requires high-
speed upstream and downstream access. Applications

Continued on page 134
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GOOD NEWS TO THOSE

WARMING UP TO THE INEVITABILITY

OF BROADCAST AUTOMATION

Systems, strategies and sweating bullets. Let's face it,

keeping your cool in the fiery transition to video servers and broadcast

automation takes more than just a seat -of -your -pants approach. It

takes the people, products, vision and experience of Louth Automation.

From satellite control through

traffic integration, our proven

track record makes Louth the

worldwide leader in broadcast OWAIR
PRIIIINTATI

automation systems.

, BC American
Movie

assics CBS
News CFC

Country
MusicT

Cinemax

uroSports
 Prime Networ

h FOX 
Galaxy HBO

KOP
KING Kil-A

P"

or/ KIVU KW

MTV Warner
Brothers

WBALWETA
WSVN 

WPIX
WSWN

WNYW 
eather Channel

MENA
ACQUISIT1

Our growing client list is a

who's who of leading -edge

broadcasters. Since 1988, Louth

has set the benchmark for scalable

station automation. So, whether

you're moving from tape to disk, or

racing a mega multi -channel expansion,

it's no wonder why hundreds

of successful broadcasters partner

with Louth to get them on the air. And keep them on the air.

Feeling the heat? We'd be happy to help you take the next step.

No matter where you're at in the process of transitioning your

station to a new era of automation, we can help. With people. With

experience. With solutions. Call us today at 415/843-3665 for more

information or a demonstration of our flagship ADC -I00 and the

new entry-level ADC -50 System. Broadcast automation from Louth.

It's the best answer to keeping you- cool.

U T OM A T ION
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bitstreams
Forget about

editing. Simply
splicing the
bitstreams
presents its
own set of
challenges.

By Steve Epstein,
technical editor

THE BOTTOM LINE:

MPEG bitstreams are becoming more
common in the broadcast environment.
Although currently many MPEG bitstreams
are used only for point-to-point transport, it
won't be Ion before these bitstreams pass
through facilities. When they do, it is likely
they will require switching or splicing.
Keeping these bitstreams in the compressed
domain is challenging, but offers
considerable benefits. $

As facilities move closer to the
start of DTV transmissions,
questions abound. Among
them is the question of signal

formats. There are no simple answers.
Component, composite, analog and digi-
tal formats all must be addressed. In addi-
tion, progressively scanned graphics for-
mats at various resolutions will also need
to be handled. Finally, for cost-effective
storage and transport, many of these
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Editing MPEG
bitstreams

signals are likely to be in a compressed
form. At present, some form of MPEG-2
compression is the most likely candi-
date. Unlike baseband video, switching
MPEG bitstreams cannot be done with
the simple equivalent of a vertical inter-
val switcher.

MPEG basics
Before delving into the complexities

of switching MPEG bitstreams, some
background is in order. At present,
three MPEG (short for Moving Picture
Experts Group) standards are current-
ly in use, MPEG-1, -2 and -4. Rather
than being a set of rules on compres-
sion, the MPEG standards are more
like a toolbox. The MPEG-1 standard
is targeted at multimedia and computer
applications and uses source input for-
mat (SIF) resolution, 352x240 pixels.
MPEG-1 is designed to produce opti-
mum data rates of approximately
1.5Mb/s for video and audio bitstreams.
MPEG-2 offers full CCIR-601 resolu-
tion and provides tools for interlaced
video. MPEG-3 was designed to be
used for HDTV applications, but was
folded into the MPEG-2 toolbox.
MPEG-4 uses one -quarter SIF resolu-
tion and is designed for low bit -rate
applications, such as teleconferencing.

For professional video applications,
the standard of most interest is MPEG-
2. The MPEG-2 toolbox consists of five
profiles and four levels. (See Table 1.)
Profiles describe features, while levels
are used to determine the upper limits
of performance. When specifying
MPEG-2, it is done in terms of a profile
at a level, for instance Main Profile@
Main Level or MP@ML. Not all profile
and level combinations are supported.
The compression used in MPEG is based
on the discrete cosine transform (DCT).
DCT is a lossless mathematical method
that transforms a matrix of pixels in the
time domain into representative coeffi-
cients in the frequency domain. Once in
the frequency domain, the coefficients
are scaled and quantized. Although the
DCT is completely reversible (lossless),
the process of scaling and quantization
is not. Once the DCT coefficients have
been scaled and quantized, some pic-
ture information has been lost and is

not recoverable After being scaled and
quantized, the resultant integers are
run -length and entropy -coded. (For
more information, see "Video Com-
pression 101," February 1996.)

MPEG takes advantage of the similar-
ity that exists between many of the
frames that make up a video sequence.
The standard defines three basic frame
types: intra (I), predicted (P) and bidi-
rectional (B). I -frames are wholly self-
contained frames that are comparable
to frames compressed with the JPEG
algorithm used for still pictures. MPEG

B -frames are based on adjacent I- and
P -frames before and after the B -frame.
Because B -frames require information
from later frames, the transmitted frame
sequence is not necessarily the display
sequence.

MPEG encoders are used to compress
video, while decoders convert the com-
pressed bitstreams back into video se-
quences. The number of bits required
to describe an MPEG frame varies based
on the type of frame (I, P or B), the
amount of quantization and scaling
used, and the actual picture content.

Traditional edit bays such as this oie located at Post Logic Studios, Hollywood, operate
in the uncompressed domain of SMPTE-259M. However, as we move toward DTV,
facilities such as these may also have to handle compressed signals.

sequences must start with an I -frame.
To prevent errors from propagating
through a clip, I -frames are used to
periodically refresh the image. P -frames
are predicted from previous I- or P -frames.
Using motion -estimation techniques,
blocks of pixels can be moved around
the screen to accommodate motion.
Because many of the pixel blocks re-
main stationary from one frame to the
next, it requires less data to simply
inform the decoder of the new loca-
tions of any blocks that need to move.

I -frames require the most bits, while
B -frames typically require the least.
Because the number of bits per com-
pressed frame varies and because video
frames arrive at the encoder at a fixed
rate, the encoder outputs bits in a
"bursty" manner. A buffer is used to
smooth out the bursts. A buffer at the
decoder end performs the inverse func-
tion, taking in the bursty data and
storing it as needed for regular play-
back. During the encoding process,

Continued on page 44
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Toshiba Introduces The World's First...

3 Chip,
10 -Bit, Remote Head,
Dicital P.O.V. Camera.

The New IK-TU4OA Makes All Other P.O.V. Cameras Obsolete!
Toshiba's new IK-TU40A is 3 chips off the old block. It makes
any other P.O.V camera obsolete by utilizing Toshiba's revolu-
tionary ten -bit DSP architecture, combined with three 410,000 -
pixel CCDs. The result is a breathtaking 750 horizontal lines of
resolution and 62dB signal-to-noise ratio for the brightest,
sharpest color video in the industry.

This ice -cube size camera head delivers broadcast and
industrial quality performance in a lightweight, compact
package. Plus, its remote head design allows it to be mounted
virtually any -where for an entirely new perspective.

With the addition of a wireless transmitter, you can capture
all the excitement of world -class skiing or Indy car racing
from almost any angle. The IK-TU40A also provides you with
a critical edge in industrial applications like pattern
recognition, mechanical manipulation and measurement, or
any other apllication where weight and size count.

The IK-TU40A camera accepts C -mount lenses and has video
outputs for NTSC, S -VHS, R-Y/B-Y and RGB. A 10, 20, or
30 ft. detachable cable, RS -232C personal computer inter-
face for total control of all camera functions. To get the whole
picture, call Toshiba at 1-800-344-8446.

In Touch with Tomorrow

TOSHIBA
Toshiba America Information Systems, Inc.

Imaging Systems Division Imaging Video Products Group
9740 Irvine Boulevard  Irvine, CA 92618-1697  1-800-550-8674
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money.

Introducing the Origin- video computing platform from

Silicon Graphics. It's time you had everything you wanted,

everything you needed and everything your competitors

didn't want you to have in one, rack -mountable, digital

broadcast platform.

Time will tell which digital video formats become the

standards of our industry, so the Origin platform supports

them all. From the biggest uncompressed formats to the

most multi -channel playout streams, from HDTV

to low bit -rate MPEG, run them all today.

Time also changes everything, so we've

SDI
DVCPRO'
MPEGI
MPEG 2

given the Origin platform more scalability and flexibility

than any dedicated box. Store months of on-line video, fast -

network to any local desktop, run world -class applications,

support standard automation systems and StudioCentral- asset

management environment. Want advanced graphics? Origin

will let you add it. That's power and flexibility.

When you're ready to see what the best system in the

industry can do, visit us on the Web. But don't wait too long.

Time is money and of the two, we can only make you more

of the latter.

SiliconGraphics
Computer Systems
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Editing MPEG
bitstreams

Glossary of MPEG terms

Although compression systems have been around for some
time, there are a variety of terms used that may be unfamiliar.
The following list describes many of the more common ones.
 4:1:1 or 4:2:0 or 4:2:2: See sampling structures in Figure 1.
 B -frames: Bidirectional frames use elements found in I -frames
and P -frames before and after the particular B -frame. Decod-
ing a single B -frame requires that the previous I -frame be
decoded, as well as any P -frames located between the I -frame
and the B -frame. In addition, an I -frame or P -frame after the
B -frame must be decoded.
 Block: An 8x8 region of pixels. Normally each block of
pixels will contain information relative to a single compo-
nent, either Y, Cr or Cb.
 Discrete cosine transform (DCT): A transparent mathemati-
cal construction that transforms an array of pixels into an
array of coefficients representing the frequencies involved.
 Elementary stream: One of the three basic stream types
defined by MPEG. Elementary streams contain only a single
type of information, i.e., video, audio or data.
 Entropy encoding: The practice of encoding commonly
used terms with short codes and uncommon terms with
longer codes. The goal is to keep the majority of messages
as short as possible. Morse code is an example of entropy
encoding.
 Group of pictures (GOP): The number of frames in an
MPEG sequence. A typical GOP sequence of 10 frames
might be set up as follows: IBBPBBPBBP.

I -frames: Self-contained frames defined by the MPEG
standard that require no additional information to decode.
 JPEG (Joint Photographic Experts Group): An international
standard -setting body for compressing still pictures.
 Macroblock: A group of four luma blocks, plus their
associated chroma blocks.
 Motion JPEG: The practice of using the JPEG algorithm to
compress a sequence of related images as a series of single
frames. Motion JPEG sequences are easily edited. Because
the JPEG standard was designed for still pictures, video clips
are typically stored as sequences of JPEG files and there are
no provisions for audio. Audio is added in a variety of
proprietary methods. Motion JPEG bitstreams are typically
proprietary formats that are not easily interchanged.
 MPEG-1: An MPEG compression standard designed for
multimedia/CD-ROM applications with data rates in the
1-2Mb/s range.
 MPEG-2: An MPEG compression standard designed for a
wide range of video applications, including broadcast.
MPEG-3 specifications were folded into the MPEG-2
standard, providing support for HDTV. Primary data rates
range from 1.5Mb/s up to 15Mb/s and higher.
 MPEG-4: An MPEG compression standard designed for
low data rate applications, such as teleconferencing.
 MPEG (Moving Picture Experts Group): An international
standards -setting group involved in defining standards for
the data compression of moving pictures.
 P -frames: Predicted frames use predicted information, as
well as information found in previous I- or P -frames.
Decoding P -frames requires the previous I -frame to be
decoded, as well as any P -frames located between the P -
frame to be decoded and the previous I -frame.
 Perceptual coding: Used in lossy compression systems with
the purpose of removing information not perceived by the
viewer/listener. For instance, the human visual system is
more sensitive to luminance information than to color
information. This allows the amount of color information to

be reduced without being perceived by the viewer. Based
on this, NTSC provides only about half the bandwidth for
color as is provided for luminance.
 Program stream: One of the three basic stream types
defined by MPEG. Program streams are composed of related
elementary streams that are multiplexed. Program streams
are not error tolerant, and, therefore, must be used in
applications that are relatively error -free.
 Quantization: The technique of assigning a (typically)

4:4:4A AAA
AAA.*
AAAA
AAA*

4:2:2A6vAv
AL v A v
AvAv
AvAv

4:2:0A 7A
7777
AvAv
77V®

411 AL

AL777
Av v v
ALVV7

V LUMINANCE SAMPLES A CHROMINANCE SAMPLES

Figure 1. As video has evolved, multiple sampling formats
have been used. Most use some form of chroma
subsampling. (Artwork courtesy of Hewlett-Packard.)
integer value to a sample. The number of bits used deter-
mines the amount of resolution possible. An eight -bit sample
can contain any one of 256 values, while a 10 -bit sample
could be any value from 0 to 1,023.
 Run -length encoding: An efficient method of encoding
number strings that are expected to contain significant
numbers of zeros.
 Sample: a single spatial data point of luma or chroma
information.
 Sampling rate: Rate at which samples are taken, for video
this is normally expressed in megahertz (MHz), and for
audio, the rate is normally in kilohertz (kHz).
 Sampling structure: When video signals are converted to
or processed in the digital domain, they are normally
handled in the component rather than the composite mode.
Nyquist theory calls for sampling rates at least twice the rate
of the highest expected frequency. Typical video sampling
structures are shown as three numbers separated by colons,
i.e., 4:2:2. These designations typically denote multiples of a
3.375MHz sampling rate. The first number typically
represents the rate used for luminance and the last two
represent the rate for color -difference signals. In 4:2:2, the
four denotes luminance sampling at a rate of 13.5MHz and
the pair of "2s" calls for sampling of the chroma-difference
signals (R -Y, B -Y) at a rate of 6.75MHz.
 Scaling: The process of systematically reducing the
number of bits used to describe a quantized sample.
 Slice: One or more contiguous macroblocks in the same
row.
 Transport stream: One of the three basic stream types
defined by MPEG. Transport streams are composed of one or
more program streams and are constructed to be error
tolerant.
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THE MORE HYPE THERE IS IN BROADCASTING,
THE LESS LIKELY ANYONE IS TO BELIEVE IT.

There have been plenty of wild claims flying around out there about digital video.
So when we introduced a video disk recorder with Integrated RAID for about the price
of a broadcast digital VTR, well, let's just say people found it hard to swallow.

The Hewlett-Packard MediaStream Disk Recorder is the newest member of our
MediaStream family. It works perfectly well on its own, or in concert with our
MediaStream Broadcast Server. And like all our products, it has plenty of room to grow.

You can start with just two channels, or as many as five. It stores up to 18 hours of
broadcast -quality programming, and it even supports fiber channel networking. And all
you need to get started is just $65,000* and a little space in a standard rack.

The HP MediaStream Disk Recorder can make the leap to digital a lot less of a leap..
For more information, call 1-800-452-4844: Ext. 5506.

We'll show you digital video you can believe in.

*U.S. list price
01997 Hewlett-Packard Co. TMV1D708/BE

The $65,000* HP MediaStream

Disk Recorder: Digital
video comes down to earth.

HEWLETT
PACKARD
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Editing MPEG
bitstreams

Continued from page 38
feedback from a built-in decoder is
used to adjust the quantization and
scaling process. As the decoder buffer
"fullness" increases, additional quan-
tization and scaling is used, reducing
the number of bits. Conversely, as the
buffer empties, quantization and scal-
ing are reduced, providing additional
bits for picture information.

MPEG encoders typically work with

OUT -POINT NOT PRESENT IN
SPLICED STREAM

TRANSMISSION ORDER I BBPB3PBBI BBPBBPBB

DISPLAY ORDER
NaN \\NNI T`Ne. I V Ve

BBI BBPBBPBBI BBPBBPcc

CANNOT BE NEEDED FOR RECONSTRUCTION
RECONSTRUCTED OUT -POINT OF B FRAMES IMMEDIATELY BEFORE

OUT -POINT IN TRANSMISSION ORDER

Figure 1. Differences in transmission and display order mean that for proper
decoding, splice points must be chosen carefully.

a group of pictures (GOP). The GOP structure used determines, to some ex-
tent, the data rate required. Larger
GOP structures typically require fewer
average bits per frame. Typical GOP
structures range from two frames up to
15 frames. Normally, MPEG GOPs start
with an I -frame and end with a P -
frame, although this is not required.
One interesting facet of MPEG is the
lack of an encoding specification. The
only encoding requirement is that the
encoder produce a decodable bitstream.

Between encoders and decoders, three
basic types of bitstreams are used: ele-
mentary, program and transport. Ele-
mentary streams contain only a single
type of information, either audio, video
or data. Program streams are used to
multiplex elementary streams. For in-
stance, two elementary audio streams
and one elementary video stream could
be multiplexed into a single program
stream. Program streams are used in
error -free environments, such as local
area networks (LANs) or from point-to-
point within a facility. Transport streams
are made up of one or more program
streams. Because transport streams are
designed to be used in conjunction in
applications that are error -prone, they
contain mechanisms for error correc-
tion, as well as a means for synchroniza-
tion and jitter correction.

Mixed Signals?

Miranda Will Get You Moving...

When you're dealing with digital
traffic, one wrong turn could
get you in a real jam! Miranda's
integrated digital video and audio
product solutions are
designed to keep you

in the fast lane... no
matter what business
you're driving!

Miranda
Technologies Inc.

2323, Halpern, St -Laurent
(Quebec) Canada, H45 153

Tel. 514.333.1772
Fax. 514.333.9828
www.miranda.com

Digital Video and Audio Interfaces

Encoders/Decoders/Converters/

DAs/Changeovers

D/As and A/Ds

Digital Video Interfaces for

Silicon Graphics and PC Workstations

Serializers/Deserializers

Frame Syncs, Ancillary

Data Processsors

Line Quadruplers

4:4:4 DDRs

Solutions For The Digital Frontier And Beyond

Stream splicing
In today's editing environment, au-

dio, video or both are "spliced" into or
onto existing material. In the uncom-
pressed domain, this is fairly simple. It
is relatively easy to synchronize two or
more video streams. Vertical intervals
occur regularly allowing switches to be
performed as required. Digital audio is
similar and analog audio is even easier
because it requires no synchronization
at all. However, in the compressed do -

Circle (29) on Free Info Card
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THE ONLY WAY
WE COULD CUT OUR

PRICE,

r

Come visit us in cyberspace

ttftp://www.catie -e

WAS TO BUILD
A BETTER JACK
Lighter, thinner, faster, cheaper you said. You

didn't ask for much...

Well, since we were the first to introduce true 750

dual video jacks utilizing microswitch technology

back in '89, we thought it only reasonable that

we rise to your challenge.

Good call on your par!.

Thanks to some innovative design and production

advances, our next generation Serial Digital DIlls

will, once again, establish new industry standards.

What have we done for you lately?

We substantially reduced the number of parts,

achieving diminished size and weight while

preserving durability

and increasing

performance.

Our front load*
Dlas, with expanded

bandwidth from DC to 1.4GHz,

now fit quite comfortably into

26 position panels. And last but not least,

DV.Is come with the industry's first published

lifetime warranty.

Now it's our turn to issue a challenge...

our

# 0 0
compare our DVJ-W and DVJ-S with any other

digital video jacks. Can you find one good reason

not to switch to Canare?

CANARE CORPORATION OF AMERICA
531 5TH STREET, UNIT A, SAN FERNANDO, CA 91340

TEL: (818) 365-2446 FAX: (818) 365-0479

Circle (30) on Free Info Card



Editing MPEG
bitstreams

main of an MPEG bitstream, several
factors must be considered. Among
them are the varying number of bits per
frame, the use of motion prediction and
the fact that frames may not be sent in
the order they will be displayed. I- or
P -frames that are displayed after B -
frames need to be sent before the B -
frames for the B -frames to be properly
assembled. (See Figure 1.)
Because the number of bits per frame

varies, it is virtually impossible to syn-
chronize two MPEG bitstreams. How-
ever, bitstreams can be loaded into
RAM, and memory pointers can be
manipulated. If two bitstreams were
loaded into RAM, the pointer used to
read the data could be shifted such that
after one stream was output, it is fol-
lowed immediately by a section of the
other bitstream. This is much like edits
performed by many of today's non-
linear desktop editing systems, except
in the editing systems, instead of read-
ing from RAM, data is read from a
hard drive using pointers that are es-

BITSTREAM A

ingramal OUTPUT 3ITSTREAM

BITSTREAM B

DECODER BUFFER STATE

BITSTREAM A (full)

(empty)

BITSTREAM B

SWITCHED
STREAMS

TIME

UNDER=LOW
OCCURS HERE

Figure 2. Decoder buffer states must be considered when switching MPEGbitstreams due
to the possibility of underflow/overflow conditions in the receiver's buffer.

sentially a list of frames and their loca-
tions.

Most non-linear editors use JPEG
compression, which is comparable to
an MPEG bitstream composed entirely
of I -frames. Jumping from the end of
one I -frame to the beginning of another
is relatively simple. Bitstreams made up
of all I -frames are fine for editing, but
inefficient when it comes to storage or
transmission. Bitstreams that are far

more efficient to store and transport
make considerable use of P- and B -
frames, but these complicate the edit-
ing process.

At present, work is under way to
develop tools within the MPEG struc-
ture that allow for bitstream splicing
while in the compressed domain. One
tool thought to be needed is an encoder
that marks potential splice points with-
in the stream. One requirement of a

Wherever
you are...
GSC3000
with Voice Interface*
Radio Transmitter Remote Control

 With any phone or by
computer & modem

 Dial in to check transmitter
 Access and correct from anywhere

 Program unit to take its own
corrective action

 Notification by phone,
pager or computer

 Full time access or periodically
check multiple transmitter sites
from anywhere

 Available end of summer 97

Gentner
800.945.4397
http://www.gentner.com  801.975.7200
Try our conference call service 1.800.LETS MEET

You're
in control.

Approvals: CE, FCC, P 15 & P 88, CIA NRTUC
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multi -purpose camera system.
Ahead of its time.

LDK 100 Series...Supreme versatility and adaptability
The new flexible camera that's easy and fast to configure for studio, EFP

Triax, Betacam SP and DVCPRO Camcorder applications. The system

optionally features the award winning DPM sensors for no comprom se

4:3/16:9 switching. 12 -bit A/D conversion, greater than 24 -bit signal pro-

cessing quality and an unsurpassed list of powerful features make the LDK

100 today's best investment for tomorrow's imaging world.

For additional information, to request literature, or to have a sales repre-

sentative contact you, call us toll -free at 1-800-962-4287, or e-mail us at

sales@mail.phbtsus.com
Also, be sura to visit our website at www.philipsbts.com

Leg mkt fitatis

PHILIPS
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It was the word "compression"
that gave us the idea

It takes a whole stack of black boxes to convert analog signals

for compressed satellite transmission.

Or rather, it used to.

Now we have integrated all these functions into a single 2U box,

cutting down on cost, real estate and the potential for connector

glitches.

The unique PROFIX draws on our award -winning compression

pre-processing technology. It employs sophisticated Snell & Wilcox

decoding and noise reduction.And, for ultimate signal handling

convenience, it also incorporates embedded audio.

".*Fr",ALL+RPRA,,

** *
*

THE EUROPEAN
INFORMATION
TECHNOLOGY

PRIZE

Winner

1,7

G,GIATAS

1.10.3000

For more information please contact us at:

USA lel: +1 408 260 1000 Fax: + 408 260 2800 UK Te': +44 (0)181 607 9455 Fax: +114 (0) 181 607 9466

France Tel. +33 145 28 I COO Fax +33 1 45 28 6452 Germany Tel: +49 611 99 08 40 Fax: +49 611 30 57 36

India lel: +91 11 641 2609 / 622 8014 Fax: +91 11 621 8777 Japan Tel: +81 3 3446 3996 Fax: +81 3 5449 73

Russia Tel: +7 095 248 34-43 Fax +7 095 248 1104 Singapore Tel: +65 332 3455 Fax +65 332 5466
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DV 2. DV 4. mai

Digital
lightness ...

102894

... for any budget.

Compact digital cameras are in fashion.

And Sachtler are there at the forefront,

with two new tripod systems: DV 2 and

DV 4. Designed especially for digital

Video cameras the DV offers all the

Sachtler features professionals have

always relied on for a long time. Like

the two step drag system, which feels

good in any temperatures, the pan

bar and the Touch & Go quick locking

system. Both systems include tripod

and ground spreader. With DV 4 you

get the proven sliding balance plate as

the final touch, so you can easily ba-

lance the camera the way you want it.

Shooting on Sony DCR-VX1000?

Or on Panasonic AG EZ1? Or Sony

DCR-VX9000E? Or DSR-200P?

With a payload of 2 kg/4.4 lb (DV 2)

and 4.5 kg/9.9 lb (DV 4) these two

fluid heads are the best match.

At an amazingly low price!

Go fast. Go digital. Go Sachtler.

Ask your local Sachtler dealer for

further information.
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Editing MPEG
bitstreams

splice point would be that the first frame after the splice
point would be an I -frame. Among other things, an I -frame
ensures that no previous frames are needed for proper
decoding. A second requirement is that the last frame before
a splice point be an I -frame or a P -frame, guaranteeing that
all the needed B -frames can be decoded.

Another requirement of a splice point has to do with the
state of the buffer in the decoder. This state could be
anything from nearly full but emptying out to nearly empty
but filling up. Decoder buffer "fullness" is used as part of
the encoding process, and as long as we remain within a
particular bitstream, it is not likely to cause a problem.
However, splicing one bitstream onto another could cause
the receiver's buffer to underflow or overflow. This could
occur if the stream to be switched from leaves the buffer
fairly empty, and the stream to be switched into assumes a
nearly full buffer and expects to empty it shortly, resulting

VIDEO
SPLICE
POINT

VIDEO
SPLICE
POINT

AUDIO
SPLICE
POINT

AUDIO
SPLICE
POINT

"OLD" VIDEO
AND AUDIO

PLAY -TO -AIR
SWITCHER

"NEW" VIDEO
AND AUDIO

"NEW" VIDEO
"OLD" AUDIO

Figure 3. Relative timing of video and audio splice points and
the result.

in a buffer underflow. (See Figure 2.) Flushing the decoder
buffer is one way to deal with the problem, but this would
likely result in the display of black or garbage on the viewer's
screen. Another splicing method would be to constrain
splice points such that they occur only when the decoder
buffer is 50% full, however, this could make potential splice
points few and far between.

Although meeting the previously mentioned requirements
goes a long way toward solving the splicing problem, it is not
a complete solution. Within the datastream are variables
such as time stamps that need to be updated to prevent
problems at the decoder. Additional datastream processing
is required to update these variables properly.
Up to this point, only video splicing has been discussed.

Within an MPEG program or transport stream, the audio
and video are sent as separate packets. Because the packets
are sent serially in a single stream, audio packets end up
being sent before or after the video packets they are associ-
ated with. To re -synchronize the audio and video, each
packet has a presentation time stamp (PTS) that allows the
decoder to present the various audio and video packets in a
synchronized manner. Both the audio and video signal paths
include buffers. However, because of the amount of calcula-
tion required to reassemble the video, the video buffer is
much larger than the audio buffer. To some extent, the larger
the buffer, the larger the signal delay. Because of the addition-
al delay in the video buffer, a bitstream splice that contains
"old" audio and video before the splice and "new" video



If You Want To Appreciate The Incredible Design and
Construction of Sennheiser Lavalier Microphones, You Have To

ME104
The world's

smallest
true-cardioid
microphone

You don't actually need to see
a Sennheiser lavalier mic to
appreciate its benefits. That's the

point. Our mics are designed to be
visually anonymous, yet they deliver
the finest sound you can get from a lavalier.

Our MKE 2 provides outstanding sonic
accuracy in an exceptionally tiny package.
The ME 102 and 104 capsules are part of a
modular family - interchangeable components
facilitate their use for virtually any application.

Is it any wonder that EVERY major network
chooses Sennheiser for their news teams as well as

their entertainers? Or that major broadway shows
choose Sennheiser for their productions?

Stop in at your Sennheiser dealer or call us to
Find out how Sennheiser can help you get the

sbest out of your audio investment.

To Appreciate Our Incredible Fidelity and Performance

THE EVOLUTION OF AUDIO

FirSENINHEISERP
SENNIEISER ELECTRONIC CORPORATION

P.O. BOX 987, DEPT: 213, OLD LYME, CT 06371  TEL:860-434-9190 EXT 213  FAX:860-434-1759  CALIFORNIA: TEL: 818-845-7166  LATIN AMERICA: -EL: 525-639-0956
SENNHEISER CANADA: 221 LABROSSE AVE., PTE -CLAIRE, PQ H9R 1A3  TEL: 514-426-3013 FAX: 514-426-3953

World Wide Web: http://www.sennheiserusa.com

Manufacturing Plant: Am Labor 1, 30900 Wedemark, Germany
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Editing MPEG
bitstreams

and audio after the splice will likely be
presented to the viewer as two separate
splices. The first splice will effect the
audio, and because of the longer buffer,
the second splice will effect the video. If
the audio and video splice points were
separated at the splicer, the opposite
occurs. (See Figure 3.)

Bitstream splices that result in audio/
video mismatches are not seamless, and
this problem will need to be addressed.
One possible solution would be to fade
down the audio before the splice and
fade it up afterward. But like most of
what has been discussed, this is easier
to do in baseband. Finding ways to
accomplish these apparently "simple"
tasks requires additional research and
development.

As in the past, new technologies have
brought with them new challenges.
Compressed bitstreams have allowed
for more efficient use of storage and
bandwidth, but have complicated many

(SPECIFICATIONS)

LEVELS PROFILES (FEATURES)

SIMPLE MAIN SNR/SPATIAL HIGH 4:2:2

FRAME TYPES SUPPORTED I,P I,P,B I,P,B I,P,B I,P,B

SAMPLING STRUCTURE 4:2:0 4:2:0 4:2:0 4:2:2 4:2:2

MAX BIT RATE 80 Mb/s 100 Mb/s

(25 base layer)
HIGH SAMPLES/LINE 1920 1920

LINES/FRAME 1152 1152
FRAMES/SEC 60 60

MAX BIT RATE 100 Mb/s 60 Mb/s 80 Mb/s

HIGH
SAMPLES/LINE 1440

(15 base layer) (20 base layer)
1440 1440

1440
LINES/FRAME 1152 1152 1152
FRAMES/SEC 60 60 60

MAX BIT RATE 15 Mb/s 15 Mb/s 15 Mb/s 20 Mb/s 50 Mb/s
(4 base layer)

MAIN SAMPLES/LINE 720 720 720 720 720
LINES/FRAME 576 576 576 576 608
FRAMES/SEC 30 30 30 30 30
MAX BIT RATE 4 Mb/s

LOW SAMPLES/LINE 352
LINES/FRAME 288
FRAMES/SEC 30

Table 1. MPEG-2 profile and level summary. For simplicity, the SNR and Spatial profiles are
condensed Into a single column. (Courtesy Hewlett-Packard.)

of the tasks we currently take for grant-
ed. As we move closer to the reality of
DTV, creative solutions must be found

for a variety of problems. Splicing bit -

streams seamlessly may be one of the
first steps down that long road.

The influence of digital technology in tele-

vision broadcasting is extending. New develop-

ments are constantly appearing on the hori-

zon. Developments that become new chal-

lenges. Axon Digital Design meets those chal-

lenges in the creation of new concepts using

state-of-the-art digital technology and experience.

Concepts that result in a wide range of advanced

cost-effective converters and signal processing

AXON

EXTENDING YOUR HORIZONS

WITH THE ARC 200

(ASPECT RATIO CONVERTER)

fl2KOLK1Digital De Ig
THE MARK OF DIGITAL ACHIEVEMENT

modules that meet your toughest demands. Now

and in the future.

Aspect Ratio Converter ARC 200

Converts aspect ratio from 16:9 to 4:3 and vice versa. This unique

bi-directional converter also has the ability to convert to any for-

mat you like e.g. 14:9. Simply by using the dipswitch or by using

the standard supplied software which controls the ARC 200

through the a RS422 port. This powerful 8 -bit converter, delivered

on an extended Eurocard PCB, offers top value for money, made

possible by using today's most advanced technology.

AXON DIGITAL DESIGN BV
P.O. BOX 111 - 5070 AC UDENHOUT - THE NETHERLANDS - PHONE +31 (0)13 511 45 00 - FAX: +31 (0)13 511 41 51. http://www.axon.nl
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TIMING

Grab hold of true syn:hronous switching with
the industry leading NV3512SA - a seasoned
performer that neer misses a beat (or adds one

for that matter). Unique pre-reframing technology

means data is never co-rupted or compromised.

Designed to work within all current control
systems, the NV3512SA will fit any size facility,

and can grow as you do - from 8 x 32 up to an

incredible 20482, yet it requires less space and

power than traditional audio routers. Also
available, the NV3064SA for smaller facilities and

budgets. To get ycur hands on the most versatile

and cost effective digital audio router on the
planet, call 1-800-719-1900.
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Newsroom
editing
low-rez
why
bother?

Newsroom editing and
low -resolution images

go hand in hand.
By David Schleifer

THE BOTTOM LINE:

Workflow in a facility is built
around the technology in use
and the goal to be achieved. As
broadcasters seek new
efficiencies, many are looking
to non-linear systems. Some
sites also are looking for ways
to improve the access they
have to media, whether it
resides on a non-linear editor,
server or tape. Shared access

in a newsroom can bring with it
technological roadblocks,
however, as shared high -

resolution video slows down
editing time and overloads
storage capabilities. $

Low -resolution is an answer for broadcasters looking to increase
shared access capabilities. With the number of vendors offering low-

resolution browsing systems and improving low -resolution quality,
broadcasters can now begin to seriously look at low -resolution as a
viable newsroom solution.

Quality vs. quantity
Broadcasters have always struggled with two opposing requirements: the

need to work with the highest -quality images, a necessity that leads to
higher -bandwidth requirements, and the need to lower the cost of storage
(on tape or disk), thereby lowering the data threshold requirements for
transmission (allowing transmission at lower data rates from the field, for
example). Until fairly lossless compression is feasible, these two opposing
requirements cannot be satisfied in one product without a compromise of
one for the other.

Non-linear systems, which began as off-line systems, have worked their
way from being fast and feature -rich editors that lacked the ability to output
broadcast -quality pictures, to systems that can now output high -quality
images that are ready for air. The ability to "finish" stories on non-linear
systems has gained acceptance with technology able to handle higher
bandwidth, resulting in higher -resolution images. At the point where the
pictures became good enough to go on -air, many broadcasters decided that
the benefits of non-linear editing were too compelling to ignore.

While non-linear editing products continue to take advantage of improved
technology to provide better pictures, acceptable, editable compression
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ASC's VR300' Broadcast Video Server is more flexible,
more scalable, and more reliable. With 1,066 Mb/sec
available bandwidth, it provides up to 24 s multaneous
channels and 96 hours of online digital storage.

VR300's building-block approach makes it easy to
expand channel capacity without purchasing unneeded
storage. ASC's open systems design ensures compatibility
with leading automation and newsroom systems.

VR300 features hardware redundancy,
software RAID technology, and FibreDrive,"
ASC's exclusive Fibre Channel architecture. The FibreD
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FibreDrive incorporates high -bandwidth Fibre Channel
RAID storage to eliminate bandwidth restrictions, SCSI
bottlenecks, and single points of failure. Direct access to
digital storage means last minute changes can always be
made easily and instantly.

With no tapes to transport and no data
files to transfer, VR300 takes integrated digital

operations to new heights.

rive Difference'

For more information, call
818-843-7004 for a free white paper,
"The FibreDrive Difference."

©1997 ASC Audio Video Corpora' ion. At rights reserved. The FibreDrive Difference, FibreDrive and VR300 are trademarks of ASC Audio Video Corporation.
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Uncompromised Picture Quality.

Easy System Integration.



It's like you

designed Zt yourself.
For years, it existed only in your head. But now, whether

you're in broadcast post production or corporate viceo,

Digital -S brings to life your concept of the ideal digital

video recording and editing system.

Your dream system requires THE ULTIMATE IN

PICTURE QUALITY alai must be DTV

READY. That's why we equipped Digital -S

with 4:2:2 8 -bit compor_ent processing,

which is also essential for graphics, chroma-

keying and compositing. And, with a very

mild 3.3:1 compression that yields a 50 Mbps

data rate, you'll see the finest color details and

subtlest contrasts without any artifacts. By shooting

with the BR -D40 Dockable Recorder-the world's first,

affordably -priced, 4:2:2 digital acquisition

field recorder-
you'll attain the

incomparable qual-

ity of Digital -S

right from your

raw footage. Plus,

Digital -S uses

robust and reliable

1/2 -inch metal particle tape. These technological

advancements enable Digital -S to reproduce an image

far superior to any analog system, and rivaling that of

the highest priced digital systems.

INTEGRATION IS BOTH EASY AND PRACTICAL

with Digital -S bemuse Df video pre -read. A key feature

of our BR -D85 Editing Recorder, pre -read enables

multi -format digital editing through your existing ana-

log system with tile addition of just one VTR. More

importantly, it retains the quality of your original

footage, generation after generation. This feature allows

COMPONENT DIGITAL

you to create complex layering effects without any loss

of quality and without making your exiting equipment

obsolete. And, you won't need sophisticated post

production equipment like switchers with multiple

mix effect buses, multichannel DVE's Dr cigit2.1 disk

recorders. In addition, A/B roll editing is possible

with only two VTR's instead of three. If you've

invested in an S -VHS library, you can protect

it with our BR -D51 dual Brmat

Feeder/Player with built-in S -VHS payback.

This allows you to utilize Mess valaable

tapes for playback and digital eciting.

By incorporating both analog and digital inputs and

outputs, Digital -S delivers the optimum perfcrmance

level in either the digital or tle analog envi-

ronment with virtually degradation.

And, while you may initially purchase one

BR -D85 for interformat you can

eventually expand to build a complete

digital system, or even spool to a nor-lir ear system.

Finally, YOUR DREAM SYSTEM WOL LD BE

AFFORDABLE. By pricing Digital -S comparable to

the lowest priced component analog s-ystems, JVC

makes going digital a truly affordable reality.

Digital -S from JVC. Your dream system brought to life.

The Digital -S system includes: the BR -E85 Editing

Recorder with pre -read, the BR -D80 Editing Recorder,

the BR -D51 Feeder/Player with built-in S -VHS play-

back, the BR -D50 Player, and the 131I -D40 Dockable

Recorder. For more infor-

mation, visit our Web site

at www.jvcpro.com or call

us at 1-800-662-1630.

!VT
PROFESSIONAL
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Newsroom editing
low-rez- why
bother?
algorithms have not changed apprecia-
bly. The result is that non-linear systems
are delivering on -air quality by increas-
ing the bandwidth that they are capable
of handling. The result is improved pic-
ture quality, but at a cost of increased
storage and bandwidth requirements.

Non-linear advantages
Non-linear editors are gaining accep-

tance because they offer a better way to
edit. They allow last-minute
changes, are more flexible
in the creative process and
ultimately produce a better
on -air product. As stand-
alone systems, they have
proved their ability to de-
liver flexible feature -rich ed-
iting tools at a cost-effec-
tive price.

Non-linear newsrooms
also offer more collabora-
tive operations, which re-
quire the sharing of infor-
mation between edit loca-
tions. (See Figure 1.) Infor-
mation can arrive simulta-
neously from several sourc-
es - text on the newsroom
computer system, video
from a satellite or micro-
wave feed or background
information over the phone.
Often, several people will
be working on a story at
once. Additionally, several
versions of a story may be
edited from the same source material.
These additional requirements have
pushed vendors toward the develop-
ment of several shared storage solutions.

One distributed solution is to push the
video around, duplicating it wherever it
is needed. This model imitates the tradi-
tional tape -based environment where a
tape must be copied to be used in a
second location or in order to be view-
able at a second location while editing
continues. The benefits of using disk -
based, non-linear systems with this work-
flow are that unlike tape, quality does
not degrade when copied, and as tech-
nology allows, copies could be made at
faster than real-time. The drawbacks
are the extra time it takes to make copies

and the need to track and manage mul-
tiple versions of every file across your
system. No matter how quick the sys-
tem, editors pay enormous costs for
storing files in several locations.

A second server -centric solution for
sharing stories between editors is to
place all of the stories in a central loca-
tion, allowing all of the editors to use the
same media at the same time. The ad-
vantages of this type of solution are no
transfer time for re -use of media, no
additional cost of storage (other than
the original) and simpler media man-

where broadcasters can start to change
workflow to realize the benefits of disk -
based computing.

Systems that require copying of files
or that limit access to your media to less
than the number of users in a news-
room lend themselves to improving
existing workflow processes. For ex-
ample, a system where video and audio
are stored on disk instead of tape, then
copied to an editor for editing, then
moved to an on -air buffer for playback
may take advantage of disk, network-
ing and computers to get the job done,

but will ultimately use this
technology to deliver in-
cremental improvements in
transfer time, flexibility and
accessibility of the media.
A system that restricts the
number of users to a total
lower than newsroom re-
quirements will also leave
the need to develop work-
arounds to manage work-
flow requirements.

A solution that could in-
crease the accessibility of
media available with a serv-
er -centric system could
solve these issues. The only
way to solve the problems
posed by a distributed so-
lution is to speed transfer
time to the point where it is
of negligible consequence,
and to reduce the cost of
storage to the point where
the cost of keeping multi-
ple copies is no longer a
disadvantage.

Low -resolution versions of media can
offer solutions to many of these prob-
lems. Smaller, lower -resolution pictures
can be moved faster and take up less
space to store than broadcast -quality
images.

But there are challenges. First, the low -
resolution images are by definition non -
broadcast quality. Second, the most pop-
ular and open compression codec for
low -resolution (MPEG) is not easily
editable. This means that low -resolu-
tion can not replace high -resolution ver-
sions, but can be used to supplement or
extend the reach of the high -resolution
media. Interestingly, it can offer advan-
tages to server -based, stand-alone or
even tape -based facilities.
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Figure 1. Sample workflow of digital news production on an Avid
computer system.

agement. The disadvantages are that
bandwidth issues constrain the system to
a specific number of simultaneous users.
If requirements are below the system's
top -end, bandwidth is not an issue, but
unlimited scalability becomes difficult.

Making media accessible
Today, neither of the solutions de-

scribed are cost-effective for sharing
media to every desktop in a newsroom.
If the goal is to make video and audio
available to every desktop, the cost of
doing it in high -resolution becomes pro-
hibitive. Even so, there are good rea-
sons why a facility would want to get
the media to the desktop. The primary
reason is because it is at this point
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Good audio gives video its teeth. So it's no wonder

4ithomia,- you're hearing more about Orban in TV these

days. If killer audio is the missing link in your broadcast

chain, our television products can raise the level of

creativity and productivity at any station with Orban's

digital solutions: Audicy editing workstation,

AirTime hard disk audio, and 8282 processor. 0111©
Phone: 1 510-351-3500. Fax: 1 510-351-0500. Audio Is Good Video

( Ruc io Workstation ) (RirTime: Digital Delivery Syste_r_r.)

www.orban.com

OPTIMOD: 8282 Processor )
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Newsroom editing
low-rez- why
bother?
Overall benefits

By pairing editable high -resolution pic-
tures with low -resolution images that
can be made accessible simultaneously
to a number of users, systems can be
designed that allow users to access me-
dia almost anywhere in the newsroom.
The low -resolution system needs to give
simultaneous multi-user access to a clip
or story and it also needs to allow the
decision -making process to start.

Because the low -resolution images are
not broadcast quality, there is no real
need to edit them. What is needed is the
ability to make decisions, preview them
and then create a broadcast -quality
version as quickly as possible. With a
server -centric solution, broadcasters
can reduce the need for more clients by
off-loading the previewing, pre -editing
or simple editing processes to the low -
resolution system. A site may be able to
manage with two channels that go to
air, four high -resolution editing sys-
tems and a low -resolution media sys-

tem that allows an additional 10 or 20
users to preview and perform the equiv-
alent of cuts -only edit decisions at their
workstations.

Pairing low -resolution with a system
designed to move video around be-
tween multiple small servers raises some
tough technical issues. First, the issue
of media management is more complex
and needs to be resolved if broadcast-
ers ultimately want to conform the
decisions made against the low -resolu-
tion images with the high -resolution
images. Broadcasters need to know that
pictures will be available, and that they
are, in fact, the same clips.

Additionally, for the quickest turn-
around between low- and high -resolu-
tion systems, broadcasters need a sys-
tem that can take an edit decision list
created with low -resolution images and
play back the high -resolution version on
the fly. Systems that create edited stories
by playing out video in real time and re -
encoding a new complete story will al-
ways introduce a delay between making
a decision in low -resolution and playing
back to air.

Some of the more interesting benefits
that innovative use of low -resolution
video can offer come with the ability to
pair these systems with tape. Video com-
ing into a facility can be dual digitized to
tape and to a low-cost PC -based MPEG
video -browsing system. The low -reso-
lution images can be available with the
incoming feed to allow editors to start
making decisions, pulling clips and build-
ing stories or lists of selections.

Several users can now have access to
the material that was previously locked
up onto a single tape. They can even edit
pieces using that material at the same
time. Because all the users are using low -
resolution images, they still need to build
broadcast -quality versions to go to ait
The easiest way to do this is to use a
stand-alone, non-linear editor that
should be capable of taking the EDL
generated from the low -resolution ses-
sions and then batch digitizing the rele-
vant clips, creating the edited piece in
the process. In its simplest implementa-
tion, a low -resolution system paired with
tape would allow a producer to walk

Continued on page 126

Now Drawing -and Pointing on Broadcast images
is Sy..and Affordable. -..for- Evei-yoneT

-Boeckeler Instruments,
4650 S. Butterfiekprive,

Tucson, AZ.B5714

41)
Pointirdaker

. Phone: M0)5,52-2262;
-Fox: (520)745-0004f-

info@boeckeletcomby Boeckeler
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They're still committed
to superior quality Plumbicon tubes.

I'm still committed to Philips.
3

Philips
Components

ePtvhps Bectrooks North America Corporation. 1996

In a world of constant change, it's good to know Philips

Components is still producing their complete line of
high -resolution, low lag Plumbicon tubes. And Philips
is still standing by the broadcast industry too. For more

information, call (401) 767-4412.
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4:2:2 or 4:1:1?
What are the
differences?

Deciding the best way to compress
audio and video data can be difficult.

By Kenneth Hunold

THE BOTTOM LINE:

The composite NTSC signal uses a form of
compression. Interlaced scan and a
reduced chroma bandwidth were among
the compromises that allowed the
broadcast TV signal, including audio, to fit
within the allotted 6MHz channel.
Although today's compression systems
use more sophisticated techniques, they
can also leave significant artifacts in the
image. Understanding the basics of
modern compression systems makes it
easier to avoid a variety of problems that
can occur when compressed signals are
used in the broadcast chain. $

Data compression for video signals has become almost as com-
monplace as the automatic transmission - you have to ask to be
sure it's not included. The idea is to reduce the amount of data
used to describe an image (and often the sound that goes with it).
Ideally, the process should be lossless, however, lossless com-

pression schemes can only go so far. Usually, it is not far enough, and the
next step is to discard portions of the data that are (hopefully) not needed.
Today, compression systems operate on digital video and audio data.
Vision and hearing for humans is largely an analog process. To convert
these continuously varying analogs to digital codes requires them to be
frozen in time (sampled) and converted to a digital code (quantized). The
sampling process and its structure are critically important in the acquisi-
tion of the data used to represent an image.

Photo: Tape room at WNBC. Photo courtesy of A.F. Associates, Inc. Photo by
Andy Washnik Studio.
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Artifact -free Compression

Hours of Digital Storage

4 -channel 24 -bit Audio

Real Time D-1 Recording

Scalable Video Quali-y

Single/Dual Serial Digital I/O

RS -422 Protocols

Built-in 20GB Tape Drive

Total Connectivity
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Introducing QuBit
The most phenomenal digital recorder -server on the planet.

QuBit
Not Made by Aliens

And just maybe, the universe. This ultrahigh quality digital recorder -server combines powerful digital
signal processing, artifact -free QuV1S compression and open networking standards in a single,
scalable device. QuBit delivers the high -quality digital video you want and the versatility you need.

QuBit is networkable for instant access and expandable for vrtually unlimited digital storage.
With both disk and tape storage you can record and play back simultaneously - perfect for tape
delay situations. QuBit is also a cost-effective replacement for any VTR you own.
It can record better than D-1 quality in real time and features a dozen industry -
standard connections.

QuBit - there's no digital recorder -server this advanced, this versatile End this
affordable anywhere. Even if you're not from this planet.

To learn more about QuBit call
800-554-8116, 913-272-3656 or fax 913 -27? -3657.
Circle (25) on Free 'do Card
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www.quvis.com
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Extreme lighting,
foul weather

and widescreen TV.
In the field, you

have to be prepared
for anything.

Now you can shoot uncer any conditions.

Including the FCC's. Because the BetacamSX DNW-9WS

camcorder operates in both 1.6:9 wicescreen and 4:3

standard formats. By using a cost-eff?,ctive new CCD

imager, the DNW-9WS gives you an affordable

widescreen fcrmat along with sinerior digral recording,

even in the poorest lighting cor dit ons

And your pcture content i. full} READY

protected when the time comes to deliver

widescreen 5_25 SDTV or Lpcorwert to HDTV. For more

information on the camcorde- that lets you look at

the big picture, call 1 -800 -635 -SONY, ext. Dt-.1W, today.



4:2:2 or 4:1:1?
What are the differences?

Today's
compression algorithms

Many types of compression algo-
rithms are in use today. Some of the
most popular are MPEG, JPEG and
DV. These systems use the discrete co-
sine transform (DCT) to convert video
signals from the time domain to the
frequency domain. This is a mathemat-
ical process, and does not reduce the
amount of data in and of itself. Once
the signal is in the frequency domain, it
can be thought of as a spectrum display
of information vs. frequency. Portions
of the spectrum without a lot of infor-
mation can sometimes be discarded.
Ideally, this process is invis-
ible, but if not, the results
will (hopefully) not be ob-
jectionable. Varying the
threshold below which the
data is discarded determines
how much data reduction
can be accomplished.

Both JPEG and DV com-
pression algorithms operate
on single frames of video,
often described as intra-
frame compression. MPEG,
because it was designed to
work with moving pictures,
has another tool in its arse-
nal that exploits the redun-
dancy normally found in
multiple frame sequences.
Through pattern matching,

Sampling methods
Data in a picture can also be reduced

by reducing the amount of data used to
describe the picture in the first place. A
great deal of research into the Human
Visual System (HVS) was conducted in
1950 when the National Television Sys-
tem Committee (NTSC) developed the
standard for adding color information
to the monochrome TV signal then in
use. It was found that the HVS has less
visual acuity to color information than
to brightness or luminance information.
Put another way, the HVS has less abil-
ity to resolve changes in color compared
to changes in luminance.

This was the rationale behind restrict-
ing the bandwidth of the I and Q color

Compression technology has helped make compact digital video
equipment a reality. Portable editing units, like this Panasonic AJ-
LT75 in use at WFXT, Boston, allow field footage to be edited on
location.

MPEG can recognize portions of the
image that have changed position in the
raster. Instructions are then sent to the
decoder about where a portion of the
previous frame needs to be moved to
assemble the current frame. This re-
quires less data than retransmitting the
repositioned picture data.

The "cost" of this multiple -frame com-
pression efficiency is not being able to
switch or edit on every frame. Compar-
ing the data of two or more frames
means the picture cannot be changed
or edited during the frames being com-
pared. The ability to edit at each and
every frame is lost in an MPEG system.
How often frames can be edited de-
pends on how many frames are com-
pared. In general, this is the same as the
group of picture (GOP) structure.

signals in the 1953 NTSC color system.
The research went on to show that,
even though the human "color resolu-
tion" was less than the "luminance
resolution," the eye and brain's re-
sponse to certain colors was different
than the response to other colors. This
resulted in the determination that the
bandwidth of the "in phase" or "I"
signal (which corresponded to the eye's
greater color sensitivity) could be re-
duced to 1.3MHz, while the "quadra-
ture" or "Q" signal could be further
reduced to 0.5MHz. This bandwidth
reduction goes a long way toward ex-
plaining why chroma-key signals de-
rived from NTSC-encoded signals of-
ten do not look as sharp as you would
like. Key signals derived from full -band-
width RGB (or GBR) primaries almost

always look better.
Broadcast NTSC in 1953 was one of

the earliest modern examples of "sub-

sampling." Backed by the research
into the HVS, color bandwidth was
reduced. Modern NTSC encoders and
decoders often use equal -bandwidth
filters for both the I and Q signals. In
fact, the NTSC encoder specified in
SMPTE 170M (the studio NTSC stan-
dard, as opposed to the 1953 broadcast
standard) uses equal bandwidth filters
of 1.3MHz for both chroma-difference
signals.

SMPTE 170M does not specify an
upper limit for the frequency response
of the luma portion of the signal, which
explains why monitors with 600 to 900

lines of resolution are avail-
able or even needed. Howev-
er, when SMPTE 170M sig-
nals are broadcast, a low-
pass filter in the transmis-
sion chain limits the entire
composite signal to4.2MHz.
This filter also cuts off the
upper sidebands of the chro-
ma subcarrier, reducing the
effective chroma bandwidth
to about 0.6MHz.

4:2:2 or 4:1:1? You proba-
bly thought I would never
ask. The x:y:z nomenclature
has come to be a definition of
the way we describe video. It
refers to a ratio of the sam-
pling rates used in the sam-
ple -and -hold circuits in ana-

log -to -digital converters. Because
Nyquist and others have said that the
sample rate must be at least twice the
highest frequency of interest, the no-
menclature also relates to the band-
widths of the signals. The term "4"
dates from when multiples of the color
subcarrier frequency were being con-
sidered for the sample rate. For NTSC,
this frequency would be 4x the
3.58MHz color subcarrier or approx-
imately 14.3MHz.

This concept resulted in different sam-
ple rates for the different TV systems
used worldwide. Fortunately, interna-
tional organizations agreed to a single
sampling rate that was related to both
the 50 and 60Hz frame rates (and their
related line rates.) The "4" term now

Continued on page 73
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EVER CLOSER TO THE IMAGE OF PERFECTION

CLYPS"

NOW, YOU CAN AFFORDABLY
INTEGRATE FULL MOTION VIDEO
WITH YOUR GRAPHICS.

Available for inte-
gration with any
of the Chyron
iNFiNiT!' family
of graphics work-
stations or the
IMAGESTORL
still management

system, CLYPS
offers realtime full

motion video clip inte-
gration with graphics
on demand. Now, you
can create more pow-
erful on -air and live presentations with
ease. Until now, this kind of integra-

tion was costly and difficult to execute,

the real time quality performance
of Chyron solutions.
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Part of the Infinite Freedom
concept for graphics solutions,
WiNFiNiT! offers control and
ease of use with the network

you need for
seamless sys-

tem control.
Use your own
PC or Chyron's

Key PC, an
integrated
Pentium com-
puter within

a keyboard. WiNFiNiT! and
Key PC, further proof that Chyron
understands how you want to work
today and tomorrow.

connectivity

,
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Liberty lets you realize your creations

with higher speed and resolution
from its 32 or 64 bit canvases, seamless

paint and animation, motion tracking,
a graphical browser, enhanced rotoscop-

ing, realtime video streaming, 3D past-

ing and a wider range of creative tools.

Not only does Liberty offer all this
power to create, it saves you money
with its ability to connect to more
storage solutions, platforms and
networks than other solutions.

PC SCRIBE®

NOW, A CHYRON QUALITY
VIDEO GRAPHICS DESIGN
ENGINE FOR EVERYONE.

An open platform solution for every-
one, PC Scribe offers the simplicity of
the Windows 95/NT environment with

KING THEM BETTER.
requiring extra equipment, operational
complexity and significant expense.
CLYPS offers amazing functionality
for the investment, and represents
the kind of ongoing efforts you have
come to expect from Chyron.

KEY PC

NOW, CHYRON QUALITY WITH 95/NT
POWER AND CONVENIENCE.

The complexity of creating and
distributing graphics for media
has never been greater. To
answer the need to integrate
your production processes,
Chyron offers the WiNFiNiTr
software for Windows95/NT.

Expanding the capa-
bilities of the Chyron
iNFiNiT! family of graph-
ics workstations, WiNFiNiT! is an easy -

to -use gateway between the flexibility,
standardization and efficiency of your
Windows -based network devices and

LIBERTY°
NOW, THE WORLD'S MOST FULLY
INTEGRATED DESIGN, PAINT AND
ANIMATION SYSTEM -OPTIMIZED
FOR SGI'S OCTANE AND 02.
Chyron's Liberty family of solutions offers

more flexibility, more freedom to create,

connect and interface. Why limit your
digital artistry, when you can effortlessly

import or export even non-native files,
have full cross platform

[ LIBERTY 02 SYSTEM ]

connectivity, and the Infinite Freedom

to expand with additional tools and
devices from Chyron and other vendors.

the quality
you expect in

a video graph-

ics software

engine from
Chyron. With
virtually unlim-

ited fonts from
the TrueType
library, PC Scribe provides perfor-
mance features such as dynamic
sizing, edging, roll and crawl... all
from the convenience of your PC.
Multiple previews and dynamic
effects let you create powerful
video productions and display
applications at a price well within
reach. Combined with Chyron's PC
CODr, PC Scribe offers a total
solution for real-time character
generation with Chyron quality.
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MAKE THINGS GREAT.. W E

In a word, Chyron products
produce superior output,
with smoother work flow
than our imitators. To that
end, Chyron has created the
Infinite Freedom' concept
of integrated graphics pro-
duction systems. Designed
with Chyron's and other
industry tools in
Infinite Freedom
unlimited power to

mind,
a I I ows

converge

creation, acquisition, data
management, and playback
into a single easy -to -operate
networkable system using
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Developing breakthrough products is only

the beginning of the Chyron story. Part

of Chryon's enviable reputation has been

earned by fully

omers

suppo-ting our products

as technology develops.

THE IMAGE OF PERFECTION

This means building products that not only

excel on their own, bu: integrate seamlessly

within your operation. It also means supplying

full documentation for all our products,

stocking an in-depth aid immediate supply

of parts, providing fully developed customer

training programs that allow Chyron cus-

tomers to derive maximum value from their

investments...and continually developing

upgrades that keep forward -thinking products

ahead. Chryon's commitment to service

comes from decades of experience with

5 Hub Drive
Melville, NY 11747
Domestic
516-845-2026
International
516-845-2182
http://www.chyron.com



4:2:2 or 4:1:1?
What are the differences?

Continued from page 66
refers to 13.5MHz, which is not that
different from the 14.3 sampling fre-
quency still used in NTSC composite
digital systems. Thus, the 4:2:2 stan-
dard nomenclature refers to the luma
signal being sampled at 13.5MHz, and
the two color -difference signals each
being sampled at 6.75MHz.

How could composite NTSC be de-
scribed in this notation? If we use the
4:2:2 notation to describe the ratio of
bandwidths, let's use 4 to represent
4.2MHz, the upper limit of broadcast
NTSC. The ratio of the luma band-
width to the color -difference band-
width would become 4.2:0.6:0.6, or
with the first term normalized to 4,
4:0.57:0.57.

It's not quite as easy to state a ratio for
studio NTSC because of a lack of any
hard-and-fast limit on luminance band-
width. If we cheat and use 6.75MHz
(because it is one-half the luminance
sample rate in ITU-R 601 systems), we

can describe studio NTSC as
6.75:1.3:1.3 or 4:0.77:0.77. All of these
examples ignore any roll -off or "filter
factor" of any anti-aliasing filters. 4:2:2
or 4:1:1? I guess when it comes to
composite NTSC, it really doesn't mat-
ter. But before we blindly rely on com-
puted ratios to make our decision, let's
look at the big picture (literally) and
into the future.

Modern broadcast cameras originate
video signals as three equal bandwidth
green, blue and red primary colors. If
these color primaries are all converted
to digital, they should all use the same
sampling rate. Following our notation,
which uses 4 to represent the 13.5MHz
sampling rate, a system could be de-
scribed as using 4:4:4 sampling. (In-
deed, there are production devices that
work with video signals that have been
sampled in this manner.) These G, B, R
primaries can be mixed (or matrixed)
in the analog domain into luma and
two color -difference components. This
is essentially a lossless process that can
maintain the full bandwidth of the orig-

inal primaries, if desired. Unfortunate-
ly, these matrix equations are not uni-
versal, and different coefficients are
used in different TV systems. (HDTV
system operators beware.)

Acknowledging the lack of color acu-
ity of the HVS, the ITU recommends
that the color -difference signals be fil-
tered so they can be sampled at half the
sample rate of the luma signal. This
results in the 4:2:2 sampling that forms
the basis for most digital video systems.
The quality of this system, as far as
resolution is concerned, is generally
considered acceptable for standard -
definition TV production.

Studio production
Recalling our earlier observation that

broadcast NTSC could be described as
4:057:0.57, it is important to note that
4:2:2 digital systems are expected to be
robust enough to be used in complex
production processes. There must be
sufficient "headroom" to allow for
manipulation and possible degradation
downstream. Some of the complex pro -

"Where's that
spec sheet?"

Find it fast with

NliclPECS
SPECSis your complete audio, video and multimedia catalog on CD ROM:
 Remove stacks of specification books and sheets from your desk

Cut your time and energy spent searching for "the right model"
Find product descriptions, options, hi-res color photos and CAD drawings

"I spend an awful lot of time searching through data flying to find the
right manual, the right equipment, the I/O information. The,, I have
to copy it and get the material back into place. 111C.41) Specs is a big
time saver"
Torn Allen, Project Engineer, Univision Video Systems

Introductory Price $295
30 -day money back guarantee

Call (800) 949 - SPECS

Another VidCAD Documentation Program (505) 524-8959 Fax: (505) 524-9669  Email: specs@vidcad.com
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14 WAYS TO BEAT

IACK
EDO

Rack buyers who are bored with the same old
specs are finding NEW and exciting features to

think about when they consider Winsted's VRx.

1. Mounting holes in top for eye -bolts.
2. Fully adjustable rack rails.
3. Heavy-duty welded construction.
4. Lift-off side panels.
5. Tapped rack rails, front & rear.
6. Black textured long -life finish.
7. Cable management system.
8. Conduit knock -outs, top & bottom.
9. Open top & bottom w/EIA rack rails..
10. Two grounding lugs.
11. Venting top and bottom.
12. Racks meet strict EIA standards.
13. Tested by an independent testing company.
14.78-3/4" (45U) of usable rack space.

These new racks improve on long-
standing industry standards and are built
to last a lifetime. Call a Winsted design
engineer at 800-447-2257 for a free
consultation or....
For a FREE catalog, call or write

1-800-559-6691

NIMINIMPOPM741..".11,1

10901 Hampshire Ave. So., Minneapolis, MN 55438-2385
Fax: 612-944-1546  Web site: www.winsted.com 

email: racks@winsted.com

Preferred by Professionals Worldwide"'
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4:2:2 or 4:1:1?
What are the differences?

duction processes these signals will be
subjected to include chroma-keying,
color correction and image re -sizing.
These processes benefit from working
with signals that have the most de-
tailed, highest quality visual informa-
tion available. It's much easier to create
a signal with a lower resolution from a
high -resolution source than it is to "cre-
ate" additional information through
interpolation.

Unfortunately, we work (and live) in a
world where bandwidth is not an un-
limited commodity. Real -world VTRs
and transmission systems have finite
bandwidth, even though these restric-
tions are becoming less severe and/or
less costly every day. Considerations
such as size, weight and cost were
factors that led to the development of
compressed video systems, both ana-
log and digital.

One way to make an overall compres-
sion system more efficient is to reduce
the amount of data the compression
"engine" must deal with. Economic
and operational pressures are constant-
ly pushing to do more with less. As
observed previously, usually we want
to preserve as much luma resolution as
possible. Perhaps an area where such a
"brute force" reduction of data might
be possible is in the color -difference
signals.

4:1:1 sampling describes just such a
compromise. 4:1:1 sampling is used in
the consumer DV format and the vari-
ous professional enhancements to the
format (many of which include the
letters DV in their name.) Just to con-
fuse the issue a little, DV compression
can be (and is) also used in systems that
use 4:2:2 sampling. In 4:1:1 sampling,
luma signals are still sampled at
13.5MHz, but the sampling rate for the
chroma signals is reduced to 3.375MHz
or one-fourth the luma sample rate.
This still allows for a chroma band-
width of about 1.5MHz, still greater
than the color bandwidth of SMPTE
170M (studio NTSC).

As usual, keep in mind the intended
application and end result of the prod-
uct when considering different video
formats. One extreme is the distribu-
tion of 35mm motion pictures on VHS
tape. In this case, no further production

operations are intended (or even al-
lowed in most cases) and the quality is
considered acceptable.

If applications call for NTSC-origi-
nated material with little additional
post -production, 4:1:1 systems are es-
sentially transparent. Also, if size and
weight are a concern, then the data
reduction offered by 4:1:1 systems can
lead to smaller recording systems, both
tape- and disc -based.

It has been generally accepted that
ITU-R 601 video represents the top of
the standard -definition production sys-
tem. Even so, systems with greater
resolution exist, ranging from 4:4:4 sys-
tems described earlier, up to special 8:8:8
systems for film transfers. There is even
a 4:2:2 -sampled system for widescreen
standard definition that uses an 18MHz
luma sample rate (with the color -differ-
ence sample rate similarly enhanced.) If
applications are more along the lines of
acquiring information that will be sub-
jected to further post -production, it is
appropriate to acquire and record the
most data possible.

Be aware, once 4:2:2 sampled video is
passed to a 4:1:1 system, the extra data
present in the 4:2:2 representation will
be lost. Again, this may be acceptable,
depending on the material's ultimate
destination. At the risk of sounding a
little like a motivational speaker, you
have the power to decide how to mold
and shape your images by your choice
of acquisition format. Because sam-
pling is the first step in the conversion
to digital, it is crucial that the sampling
be done "right." It sets the tone for the
rest of the digital process. If informa-
tion is lost in the sampling process, it is
impossible to later reconstruct it accu-
rately. Also, 4:2:2 and 4:1:1 are by no
means the only type of sampling struc-
ture that images may be passed
through. There are other options for
sampling used by some systems and
processes using compressed data.

For the highest possible quality, it is
important to make sure that your choice
of sampling structure is consistent, com-
parable or compatible with the rest of
the production and delivery system that
your product will be passed through on
its way to the viewer.

Kenneth Hunold is an audio/video project engi-
neer at the ABC Engineering Laboratory in
New York.
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Proven Solid State
UHF TV Transmitters,
Your Bridge To The

Digital Future.

1kW to 10kW Solid State UHF TV Transmitters, For Your Needs Today and Tomorrow.

For Superior Performance, Choose Acrodyne

Our unique modular exciter design allows you to choose a

transmitter best suited for your application. Our TL Series LPTV

transmitters perform superbly at very affordable prices. With our

exclusive enhanced IM Cancellation we can achieve industry

leading in -band IM performance. Our TR Series systems are equipped with

additional video and IF processing to meet the most demanding

requirements- Full Service and LPN.

More Power To You!

Acrodyne's 650 Watt (10% aural) power amplifier modules are

unequalled in power capacity and gain, providing an excellent

balance of parallel design for redundancy - simplicity for affordability.

Customer Service and 24 Hour Technical Support

Get experienced support before and after the sale including 24 hour

technical support. And with over 25 years in the business, count on us to

be here when you need us.

Digital Ready

Choose Acrodyne with confidence. These transmitters can be readily

converted for use with DTV OF other digital input signals. Our years of

experience building highly linear amplifiers and our more recent develop-

ments designing advanced correction circuits for our high power transmit-

ters provide you the assurance that your future needs will be met.

Expandability...For Future Needs

Our power amplifier design is cost effective for any power output

to 10kW! Systems built for expandability can be easily upgraded by

simply adding the appropriate number of power amplifier modules.

Experience

Since 1989, hundreds of reliable, advanced Acrodyne solid state trans-

mission systems have been delivered. For your Full Service or LPTV

requirements, contact Acrodyne today

and build your bridge to the future. ACRODYIE
More Power For The 21st Century.

Aerodyne Industries, Inc. 516 Township Line Road, Blue Bell, Pennsylvania 19422  Phone: 800-523-2596 /12151 542-7000  Fax:1215) 540-5837  E -Mail: acrocryne@pond.com  www.acroclyne.com

1997 Acrodyne Industries, Inc. All rights reserved.
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Production
technology

It's not 100% digital, but HDTV production
is real today, and has been for some time.

By Steve Epstein, technical editor

THE BOTTOM LINE:

Despite the endless

positioning on the RF side,

high -definition television is a
reality. On Sept. 16, 1997, the
high -definition pictures and

CD -quality sound of a baseball

game between the Baltimore
Orioles and the Cleveland
Indians were broadcast
digitally. A variety of
equipment was assembled to
handle this "first -ever" event.
This successful broadcast
proved not only that it could
be done, but also how good
television's future can look. $

In television, there are few things with more disaster potential than live
production. One reason is the unpredictable nature of live events, while
another is the minimal time available to recover from failures and/or
mistakes. For some, live events provide a needed source of adrenaline, for

others, the events are nothing short of terrifying. Despite this, in late August,
Harris Corporation, along with a host of others, including Turner Engineer-
ing, began planning the first HDTV broadcast of a major league sporting
event. The event, a baseball game between the Baltimore Orioles and the
Cleveland Indians, was broadcast live and in high -definition, from Baltimore's
Camden Yards on Sept. 16. About 300 or so viewers, including broadcasters,
journalists and government officials, had the opportunity to watch the
broadcast on a 16 -foot by nine -foot screen at the National Press Club in
Washington, DC.

The feed
Six Sony HDC-500 cameras with CCD imagers were used around the

ballpark. Five of the cameras used Canon lenses and the sixth used a Nikon
Photo: For the broadcast, HDTV cameras and operators worked side by side with their
NTSC counterparts. (Photos courtesy of Harris.)
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Video Security In the
Palm of Your Hand

Your TV news crew has pulled off a major coup-a scoop

for the five o'clock news. And your cross-town rivals don't

have a clue you're about to one-up them.

To ensure exclusive bragging rights to your story, get the

Macrovision VES-TM "MinicrypfLthe hand-held, DC -powered

video/audio encryption system you can take anywhere

your news crew ventures. Your guarantee that live feeds

between the ENG van and the station won't be intercepted.

The VES-TM Minicrypt is packaged in a

compact, ruggedized enclosure that's MACROVISIOlf

Deco°,

extremely portable. A CoDec configuration and standard

camera/microphone/transmitter interfaces make for easy

set-up and operation. And support for all 525 and 625 line

video formats is standard. All of which adds up to a full

featured and affordable encryption alternative for a wide

variety of remote applications.

Keep a firm grip on your scoop du jour. Check out the entire

line of Macrovision video/audio encryption systems. In the

U.S., call 1408-743-8600, fax 1 408-743-8622

or visit our website at www.macrovision.com.

Protecting your image

Macrovision is a registered trademark and VES-TM is a trademark of Macrovision Corporation.
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lens. The cameras were setup behind
center field, behind home plate and in
high and low locations along the first
and third base lines. The camera out-
puts returned to HDVISION's pro-
duction truck through multicore fiber-
optic cables. Camera signals, as well
as those used for production within
the truck, were analog 1,125/60 inter-
laced. A Chyron HD Scribe character
generator provided the graphics, while
a pair of Panasonic HD D-5 decks
provided slow-motion, as well as play-
back of sponsor messages (commer-
cials) and pre-recorded segments. A Sony
HDS-1000T seven -input, two M/E
switcher, combined with a Sierra Vid-
eo Systems downstream keyer, was
used to produce the program feed. An
AMEK 'audio console was used to
produce embedded surround sound
and everything was recorded for ar-
chive purposes on a Sony HDD-1000
uncompressed one -inch HD recorder.

Two separate output paths provided
redundancy for the game feed. (See

Announcers for the HDTV broadcast included (left to right) Jim Palmer, Tom Davis
(Baltimore Orioles announcers) and Jud French from Harris Corporation.

Figure 1.) One path used an RGB
output from the truck. The video and
audio were fed to an Alcatel/Teletra
DS -3 encoder provided by Global
Broadcasting. The encoder's 45Mb/s
output went through Bell Atlantic/MCI
fiber landlines to the Model HDTV

station, WHD, in Washington. At
WHD, the DS -3 decoder provided au-
dio and RGB outputs. A small produc-
tion switcher at WI -ID allowed the
insertion of a logo. The signal was
then fed into the Grand Alliance (GA)
encoder. The GA encoder's output, a

-)

Network Distribution Plan

National Press Club
Washingtort.DC

DS -3 Fiber
Bell Atlantic/MCI

YPbPr+Audio

HDVISION
Production Truck

GE AMERIVWI
K2

WETA-HD KU Band
CH 34 Downlink

MLA S-23 SNG
KU Uplink

Figure 1. The network distribution plan used two separate paths providing redundancy for the game feed.

78 Broadcast Engineering October 1997



We just made the world's fastest character

generator at e n tasty! Our new FastAction

keyboard g yes you custom presets for instant

access to a iy of Oeko's powerful features.

One glance tells you this is no ordinary character generator. TypeDeko gives you unlimited possibilities,

in every TrueType font from Algerian to Zapf Dingbats. Add glows, neon, blurs, edges, shadows.

Change the words, the color, the background-everything is rendered instantly as you type. With our new

FastAction Keyboard, all it takes is a single keystroke! Last minute changes? No problem. TypeDeko gives

you total access to infinite live layers, including stills and imported graphics. Edit rolls on the fly, right up

to air. TypeDeko is not only the fastest CG, it's the most flexible-at the lowest price. It's easy -to -use and a

snap to learn. Running under Windows NT,N it gives you sophisticated networking and integration with

hundreds of applications. Talk about an open platform! Dare to be different, all the way to air, with

TypeDeko. Call us today at 1-800-4PINNACLE ext. 104 and we'll show you our extraordinary character.

This alphabet was created on TypeDeko and saved at

2000 2000, using Dekos resolution independence.

pillNACLE,

Windows NT is a trademark of Microsoft Corporation.
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s reserved. TNtronix is d registered Iradema

NEWS. FLASH.

N JW you can turn a single

lightning bolt into a hundred

d fferent stories. In a

broadcast second. Fact is,

Tektronix News Solutions

can help you produce more

news, better news, in less

time-with more control.

As integrated video solutions,

they can help you automate all

the news gathering, editing

aid orgalizing. At the same time,

they can streamline your

antire news production-from

assignments to on -air

checuling But before you start

to feel any gigavolt jolts, know

his. Tektronix News Solutions

can be integrated with tape

systems as easily as disk. So

ou can set your own migration

pace on the way to disk.

They're scalable. So you can

grow from newsrooms of 20

ffeople all the way to 200. And,

of course you can rely on

Th,ktronix long -running support

of tiese "mission critical"

applications. Just so you know.

pou'll ge maximum impact for

eery broadcast watt-without

t -e risk of natural disaster. See,

if jou can dream it up, we've got

a way to get you there.

For the whole story, call

I-800-TE4<-VIDEO.dept. 606 or

,isit Ls at www tek com/VND

Tektronix
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19.39Mb/s parallel datastream, was
converted to serial digital and broad-
cast on Channel 27 using a Harris
SigmaCD transmitter.

The second path used a YPbPr out-
put from the truck. This signal, along
with its associated audio, was fed into
a Melco ATSC encoder and converted
to the 19.39Mb/s ATSC signal. The
encoder's output went through a con-
verter and then to a 45Mb/s QPSK
satellite modem. The modem's digital
output was uplinked to GE Ameri-
corn's K2 satellite using WJLA's Ku -
uplink truck. The signal was down -
linked at WETA, demodulated back to
the 19.39Mb/s ATSC bitstream and
fed directly into WET/Vs Harris Sig-
maCD transmitter, which broadcast it
on Channel 34.

At the receive end, the National Press
Club in Washington, a UHF antenna
pulled the signals off -air. A Zenith
ATSC demodulator output the
19.39Mb/s datastream, which was lev-

NATIONAL PRESS CLUB
Washington, DC

DIFFERENTIAL ECL
rBAND ZENITH ATSC 19.39 Mbls TO

DEMODULATOR ATSC DATA STREAMPASS FILTER DIFFERENTIAL TTL

MELCO ATSC
DECODER

19.39 Mb/s
ATSC DATA STREAM

Y/Pb/Pr VIDEO DISPLAY
SYSTEM AND SURROUND
SOUND AUDIO SYSTEM

N.

AUDIO

Figure 2. Several different pieces of equipment were required at the National Press Club
to convert the broadcast HDTV signal into high -definition picture and sound.

el -converted and passed to a Melco
ATSC decoder. The decoder provided
YPbPr and audio outputs to the dis-
play and sound systems. (See Figure 2.)
The large viewing area, setup to re-
semble Camden Yards, used a Hughes/
JVC projector aimed at a 16 -foot by
nine -foot screen. A smaller Ampro
display provided pictures outside the

main viewing area and a return audio
feed allowed the announcers at the
stadium to hear comments from the
podium at the National Press Club.

Gauging the response
On the surface, with peanuts, pret-

zels and hot dogs, the event had all the
trappings of a major league baseball

Wherever
you are...
G SC3000
with Voice Interface*
Television Transmitter Remote Control

 With any phone,
or by computer & modem

 Dial in to check transmitter
 Program unit

to take it's own
corrective action

 Notification by phone,
pager or computer

 Access and correct
or periodically check
multiple transmitter sites.
anytime from anywhere.

* Available end of summer 97

Gentner
We put the world on speaking terms"
800 .7 23 . 407 5
http://www.gentner.com  801.975.7200
Try our conference call service 1.800.LETS MEET

Approvals: CE, FCC, P 15 & P 68, CSA NRTUC
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II

tiers

You're in control.
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BECAUSE LIVE RADIO IS A 2 4 - HOUR GIG,
BEST POWER NEVER STOPS.

In cities across America, the Susquehanna Radio Corp. keeps its stations on the air with Best Power
uninterruptible power systems. Since electrical blackouts, brownouts, spikes, surges and line noise can potentially
wreak havoc with the airwaves, Susquehanna relies on Best Power to avoid power disturbances that cause

"dead air" and lost listeners.
Susquehanna chose eighteen FERRUPS® units to safeguard their stations' sensitive

broadcasting equipment. The FERRUPS' patented ferroresonant technology never stops, assuring
that every Susquehanna station from San Francisco to Dallas to Atlanta has around -the -clock
power protection every hour, every day.

For more information on Best Power uninterruptible power

ystems from 280VA to 220kVA, call 1-800-356-5794 operator 735,
t our website at http://www.bestpower.com, or access our

BestALMmi Power
UNINTERRUPTIBLE

ax -on -demand service at 1-800-487-6813. POWER SYSTEMS
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game and provided an excellent venue
for the promotional event. Beyond that,
however, it provided a "proof -of -con-
cept." For skeptics, it left little doubt
that HDTV is possible - today. The
overall audience response was positive,
but what would you expect when they
were looking and listening to an audio -
video system that retailed for more than
most luxury automobiles? The pictures
showed some artifacts, mainly lag on
highlights, and there were a few techni-
cal problems, but like scars in fine leath-
e4 they were simply proof of the authen-
ticity of the broadcast.
The folks at Harris put together this

event in just three weeks, which for a
live broadcast, is not bad. For an HD
broadcast, it is even more impressive,
and the company deserves to be con-
gratulated. Technical hurdles were
around every corner; many of the ins
and outs of the equipment used are not
standardized, and in some instances,
the equipment used was one of a kind,
making backup systems out of the

question. Level and signal converters
had to be employed just to get from
one device to another. And finally,
much of the technology was analog,
simply because the required digital
versions were unavailable or not ready
for prime time.

As good as these HD pictures looked,
there is little doubt that in two to five
years, they will look even better. Digital
cameras using newer CCDs and pro-
cessing technology, combined with the
latest in lens technology are sure to
produce even sharper pictures. A com-
pletely digital signal path will effective-
ly eliminate degradation through the
production chain. And finally, improved
display technology will provide the
viewer with an entirely new experi-
ence. Much like the early days of black -
and -white television, as technology
throughout the signal chain improves,
so too will the quality of the final prod-
uct. It has been said that a chain is only
as strong as its weakest link. The Sept.
16 HDTV broadcast proved that de-
spite a few weak links the HDTV broad-
cast chain is real.

Equipment list
At Camden Yards:
HDVISION's HDV-2 production trailer including:
 Six Sony HDC-500 CCD cameras
 Five Canon HD lenses
 One Nikon HD lens
 One Chyron HD Scribe CG
 Two Panasonic HD 0-5 VTRs
 Sony HDS-1000T seven -input, two M/E

switcher
 Sierra Video Systems downstream keyer
 Sony HDD-1000 uncompressed 1 -inch HD

recorder
 AMEK audio console

Telco feed used:
 Alcatel/Teletra DS -3 encoder and decoder
 Bell Atlantic/MCI fiber landlines
 Grand Alliance encoder
 WHD's Harris SigmaCD transmitter

(Channel 27)

Satellite feed used:
 Melco ATSC encoder
 45Mb/s QPSK satellite modems
 GE Americom's K2 satellite
 WJLA's Ku -uplink truck (Harris S-23)
 WETA's Harris SigmaCD transmitter

(Channel 34)

At the National Press Club:
 Zenith ATSC demodulator
 Melco ATSC decoder
 Hughes/JVC projector and 16 -foot by nine -

foot screen

 Ampro rear -projection video display

Switchers that will grow with you.
DISTRIBUTION

TIMING

ENCODING

RANSCODING

The Series 9600 Switchers are totally
modular, allowing customer -specified

configuration for Audio, Video, Y -C, RGB, or
CAV; and easy upgradability as needs change.

Available in sizes 16x16 through 128 x128.

Standard features include four levels of
switching, RS -232/422 control, and Sigma's
5 -Year Parts & Labor Warranty.

For more information
or your nearest Sigma dealer, contact:

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

Phone 717-569-2681, Fax 717-569-4056
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Puzzled over the
purchase of a

CJDS puts it all together.
Buying a video server is just part of a bigger picture.

And when selecting the right one for your

facility, you know it has to work with

everything from your master

control automation on up to your

traffic system.

Well, there's one company known for

that kind of total solution and that kind

of integration.

ti

What you may not know is that
we now sell video servers direct.

Representing some of the finest server products on the market, Columbine JDS

brings you all the pieces fully assembled: the right video server for your needs

combined with CJDS software for seamless integration betweEn traffic and master

control. Not to mention the expertise to help you make the decisions that solve today's

issues while laying the foundation to handle tomorrow's challenges.

We'll show you all the options-including our Video Server Management and

Clip Vault software that will save you money now and prevent iardware

obsolescence in the future.

Video Server Management System (VSMS) offers true on -air
spot playback from your video server. It can dub spots, create a backup breaktape,

and play spots out to multiple regions-all at the same time.

Clip Vault automates the management of video servers and digital tape archivP,

systems, improving spot management and reducing station operating costs.

So, if you're looking at Video Servers,
CJDS has the whole bundle. Call us today.

303/275.8153
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The Good News: The US HD
The Not So Good News: You

The Options:

Option 1
Convert your existing equipment

into non -existing equipment

The HD6000, with serial digital I/O and a data rate of I .5Gbps, is one of a range
of ten HDTV processors from Snell & Wilcox designed to provide a seamless

transition between all conventional and high definition standards.



tandard has been agreed

xisting equipment is incompatible

*
**

THE EUROPEAN
INFORMATION
TECHNOLOGY

PRIZE

Whiner CNATAS

Option 2
Convert from I I 25/60

with 1035 active lines and

1920 pixels to 1125/59.94

with 1080 active lines

and 1920 pixels (and vice

versa) using the HD6000

High Definition Processor.

For more information please contact us at:

USA Tel: +1 408 260 1000 Fax: +1 408 260 2800 UK Tel: +44 (0)181 607 9455 Fax: +44 (D) 181 607 9466

France Tel: +33 1 45 28 1000 Fax: +33 1 45 28 6452 Germany Tel: +49 61 99 08 40 Fax: +49 611 30 57 36

India Tel: +91 11 641 2609 / 622 8014 Fax +91 11 621 8777 Japan Tel: +81 3 .1.446 3996 Fax: +81 3 5449 7392

Russia Tel: +7 095 248 3443 Fax: +7 095 248 1104 Singapore Tel: +65.33: 5455 Fax: +65 332 5466 _
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HDTV update

THE BOTTOM LINE:

Now that the dust has
settled from nearly a
decade of serious

standardization work
on HDTV, the

implementation phase
is beginning to ramp
up. Unfortunately,
much work remains,
not the least of which
is to define just what
the TV station of the
future will be. $

Dealing with the Bonanza factor.
by Jerry Whitak

After decades of research by companies and organizations around the world,
and after years of standardization efforts and testing, a digital transmission
system for high -definition television (HDTV) is finally here. This historic
action by the FCC paves the way for consumers to enjoy the benefits of top-
quality video and accompanying audio from a diverse group of industries,

including:
 terrestrial TV broadcasting;
 cable television;
 direct-broadca.st satellite television;
 personal computers; and
 video -on -demand services.
The formal process, which began in 1987, has lead to the establishment of a versatile

new TV broadcasting standard. It is, in fact, the third American TV broadcasting
standard - monochrome and color being the other two.

From the viewpoint of history, the battle over HDTV was simply a repeat of the two
previous U.S. standardization fights, with a few new twists. Until the formation of the
Grand Alliance (GA) in 1993, which brought together the competing digital HDTV
systems, the fight - and it was a fight - represented politics on a grand scale. The
process evolved from a discussion of technical merits to one centered on national pride
and national security.

The grand plan
Although the FCC had said in the spring of 1990 that it would determine if all -digital

technology was feasible for a terrestrial HDTV transmission standard, most observers
viewed that technology as at least 10 years in the future. Later the same year, however,
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Y PATCH
The Analog/Digital patch bays for

today and tomorrow...from Neutrik®
Two choices to "wire up- Easy Patch for fast termination.

Heavy duty
cable bar

Jumpers behind each
jack allows switching
into 1 of 6 configura-
tions. even after
installation.

Elco/Edac connections

The Easy Patch series of easy to use
patchbays eliminates signal degradation and
offers excellent crosstalk performance required
in today's broadcast facilities, mobile trucks,
recording studios and audio installations.

Their analog/digital signal capability,
reduced wiring time and quality workmanship
are unmatched by competitors' patchbays.

The Easy Patch gives you features
and options no other patchbay provides:

 Galvanized, heavy duty metal housing.
 Flexible depth from 14" to 18".
 Hard gold plated contacts designed

specifically for ND signals.
 Six jumper switching configurations.
 Ten color coded ID tabs - optional.

Spring loaded terminal bloccs Shielded
ribbon cable

Flexible rack depth:
NPP-TT/TB-14 allows
you to go from 14" to
18" via built-in slider.

You asked for innovation, productivity and
value in a patch bay series and Neutrik listened.

Demo Easy Patch for yourself. Call
732-901-9488 and ask for our NEW product
guide and the name of your nearest Neutrik
representative.

Neutrik... your one stop source for all your
audio connector needs...today and tomorrow.

NPP-TT/TB at 71/2" depth with
spring loaded terminal block connection.

IIRE 111<"

195 Lehigh Avenue, Lakewood, NJ 08701-4527
Phone: 732-901-9488 Fax: 732-901-9608 E-Mail:neutrikusa@aol.com
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General Instrument become the first
proponent to announce an all -digital
system. Late; all -digital systems were
announced by MIT, the Philips-Thom-
son-Sarnoff consortium and Zenith -
AT&T.

The FCC correctly anticipated the
need for interoperability of the HDTV
standard with other media. Initially,
the focus was on interoperability with
cable television and satellite delivery;
both were crucial to any broadcast
standard. But the value of in-
teroperability with computer
and telecommunications ap-
plications became increasing-
ly apparent with the advent of
all -digital systems.

The all -digital systems set
the stage for another impor-
tant step, which was taken in
February 1992, when the Ad-
visory Committee on Ad-
vanced Television Systems
(ACATS) recommended that
the new standard include a
flexible, adaptive data alloca-
tion capability (and that the
audio also be upgraded from
stereo to surround sound). At
its February 1993 meeting,
the Advisory Committee also
adopted a resolution encour-
aging the digital HDTV
groups to find a way to merge
the four remaining all -digital
systems. The committee rec-
ognized the merits of being
able to combine the best fea-
tures of those systems into

formats - two different pixel arrays,
each having three frame rates. The 60
and 30Hz frame rates are important
for video source material, while the 24
and 30Hz frame rates are important
for film. A key feature of the system
was the GA's commitment to using pro-
gressive scanning, also widely used in
computer displays.
2. Video compression using the
MPEG-2 international standard, which
allows HDTV receivers to interoper-
ate with MPEG-2 and MPEG-1 corn -

interconnect (OSI) model of data com-
munications that forms the basis of
virtually all modern digital systems.
This compatibility allows the system to
interface with other systems at any
layer, and permits many different appli-
cations to make use of various layers of
the HDTV architecture. Each individu-
al layer of the system is designed to be
interoperable with other systems at
corresponding layers.

Because of the interoperability of the
system between entertainment televi-

sion and computer and tele-
communications technolo-
gies, the GA HDTV standard
was expected to play a major
role in the establishment of
the national information in-
frastructure (NII). It was pos-
tulated early on that digital
HDTV could be an engine
that helped drive deployment
of the NII by advancing the
development of receivers with
high -resolution displays and
creating a high -data rate path
to the home for a multitude of
entertainment, education and
information services.

Figure 1. An illustration of the differences in the scene -capture
capabilities of conventional video and HDTV.

a single
"best -of -the -best" system. With this en-
couragement, negotiations between the
parties heated up, and on May 24,
1993, the seven companies involved
announced the formation of the Digital
HDTV Grand Alliance.

Well, the rest, as they say, is history.
The key components of the Grand Al-
liance system include:
1. Support of two fundamental pixel
arrays: 1,920x1,080 and 1,280x720.
Each of these pixel formats supports a
widescreen, 16:9 aspect ratio and square
pixels - important for computer in-
teroperability. Frame rates of 60, 30
and 24Hz are supported, yielding a
total of six different possible scanning

puter, multimedia and other media
applications.
3. Packetized data transport, also based
on MPEG-2, which provides for the
flexible transmission of virtually any
combination of video, audio and data.
4. CD -quality digital audio in the form
of the 5.1 -channel Dolby AC -3 sur-
round -sound system.
5. 8-VSB, the modulation system se-
lected for transmission, which facili-
tates maximum coverage area for ter-
restrial digital broadcasting.
The GA format employs principles

that make it a highly interoperable sys-
tem. It was designed with a layered
digital architecture that is compatible
with the international open systems

Theory meets reality
As with many things techni-

cal, the plans of the designers
and those of the end -users do
not always coincide. It was
assumed from the beginning
of the standardization process
for HDTV that the end result
would be a system specifically

for the delivery of pictures and sound
of superb quality - a quantum leap
over NTSC. The reality today is shap-
ing up to be a bit different. TV stations
and networks are asking themselves at
this juncture in the HDTV roadway, do
I really want to transmit HDTV or
would I rather transmit more of the
same stuff that I send out now?

As mentioned previously, the flexible
nature of the GA system permits broad-
casters to decide whether they would
like to send to viewers one superquality
HDTV program or several "NTSC-
equivalent" programs. As of this writ-
ing, some networks and large station
chains have made their intentions
known. Predictably, the choices have
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Test drive theirs then
test drive our Vart/II Plus.

EDI T LIST

UTILITY SETUP EDIT
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121 AID 4 8 APPLAUSE VIEW LISI

VIEW ILE

APPLAUSE I71 : 17 LIST *ER

SELECT

BUILD LIST

INPUT LEVEL
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LEFT

LOOP

SAVE LIST

ENTER

YES

CANCEL

NO

O
PEAK LEVEL
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We've got more under the hood.
In fact, a lot more.

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

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

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

50 hours of audio on hard
disk, provides instant access
to thousands of cuts, and
has your choice of
Dolby®AC-2 113Priwie,

or true 16 -bit linear
recording.

We invite you to take
it out for a test drive
and make the comparison.

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

Attention call
letter stations.*

You're only a
phone call away

from a free
10 -day Test Drive.

So try it out.
We'll understand if
you don't give it back.

(818) 991-0360

PROFESSIONAL DIGITAL AUDIO

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

*Offer good in U.S. and Canada only Circle (43) on Free Info Card



HDTV update

caused a bit of controversy within the
industry.

The arguments for full -quality HDTV
are obvious: great pictures and sound
- a completely new viewing experi-
ence. Numerous programs
could greatly benefit from the
increased resolution and
viewing angle thus provided;
sporting events and feature
films immediately come to
mind. There are also many
programs that would gain vir-
tually nothing from HDTV.
The world does not need to
see Roseanne in widescreen,
for example. As with most
issues in broadcasting, the
programming drives the tech-
nology. What the industry
needs today is the equivalent of Bonan-
za for the widescreen.

Arguments for the multiple -stream
approach to digital broadcasting fol-
low along similarly predictable lines.
Broadcasters have long felt constrained

by the characteristics of the NTSC sig-
nal: one channel, one program. Cable
companies have no such constraint. As
with "true HDTV," programming will
drive the multistream business model.
For example, a station might allocate

3H

shows during the day and movies at
night); and
 text -based informational channel.

It is reasonable to assume such a
model could be successful for a station
in a major market. The question must

be asked, however, how

4mM

Figure 2. Viewing angle as a function of screen distance for HDTV.
Remember, the viewing angle for conventional NTSC is on the
order of 100.

its channels as follows:
 regular broadcast schedule channel;
 24 -hours news channel (which would
simply feed off or to the main channel
operation);
 special -events channel (public affairs

many such services can a
single market support? Fur-
thermore, aside from the
news - which is expensive
to do, if done right - pro-
gramming will make or
break these come -along
channels?

With the types of options
available under the Grand
Alliance system, it is no sur-
prise that the correct desig-
nation today for HDTV is
DTV (digital television).

Choose your model; place your bets.

Characteristics of video images
Before you can make a choice of DTV

models, you must first appreciate what
HDTV has to offer. High -definition

GO 1 2bit NOW...
...1657D digital camera series
With 1264 conversion, the 1657D has come closer than
ever to film cameras...
 patented white compress with color restitution
 dual skin detail, auto acquisition
 automatic pixel correction
From EFP to studio SportcamTM

multiformat dockable camcorder, or
splitted head MicrocamTM, the
multipurpose 1657D camera
meets all needs.

In 16:9 high sensitive FIT
or 4:3 smear free IT, the
1657D is DTV ready.

THOMSON BROADCAST
49 Smith Street, Englewood, NJ 07631 - Tel: 1-800 882-1824

email: 1657Dethomsonbroad.com http://www.thomsonbroad.com
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There are still plenty of good reasons to choose analog, and we've lined
up some top-notch high -frequency analog scopes to choose from.

Only lwatsu_ the world's leading
manufacturer of analog
oscilloscopes, can offer you general
purpose analog oscilloscopes of up
to 400 MHz Ranging from 100 MHz
to 400 MHz Iwatsu Analog
Oscilloscopes boast the high
performance and multiple functions
you need for accurate measurement
and observation.
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HDTV update

television has improved on earlier video
techniques primarily by calling more
fully upon human vision. The primary
objective of HDTV has been to enlarge
the visual field occupied by the video
image. This has called for larger, wider
pictures that are intended to be viewed
more closely than conven-
tional video. To satisfy the
viewer at this closer inspec-
tion, the HDTV image must
possess proportionately fin-
er detail and sharpness of
outlines.

In its search for a "new
viewing experience," NHK
conducted an extensive
psychophysical research
program in the early
1970s. (It was NHK and
other Japanese firms, of
course, that got the HDTV
ball rolling in the first place.) A large
number of attributes were studied.
Non -technical people were exposed to
a variety of electronic images, whose
many parameters were then varied

over a wide range. A definition of
those imaging parameters was being
sought, the aggregate of which would
satisfy the average viewer that the TV
image portrayal produced an emo-
tional stimulation to that of large -

screen film cinema experience. I
Central to this effort was the pivotal

resolution and the optimum viewing
distance to this new video image.
A substantial body of research gath-

ered over the years has established
that the average U.S. consumer views
the TV receiver from a distance of
approximately seven picture heights.
This translates to perhaps a 27 -inch

NTSC screen viewed from
a distance of about 10 feet.
At this viewing distance,
most of the NTSC arti-
facts are invisible on a CRT
display, with perhaps the
exception of cross color.
The scanning lines are in-
visible. The luminance res-
olution is satisfactory on
camera close-ups. A facial
close-up on a modern,
high-performance 525 -line
NTSC receiver, viewed
from a distance of 10 feet

is quite a realistic portrayal. But the
system quickly fails on many counts
when dealing with more complex scene
content.

Wide-angle shots represent one sim-
ple and familiar example of the limita-
tions of NTSC and the marginally bet-
ter PAL and SECAM systems. TV cam-
era shooting, however, has long adapt-
ed to this inherent restriction of 525
NTSC - as witnessed by the continu-
ous zooming in for close-ups on most
sporting events. The camera operator
accommodates for the technical short-
comings of the present TV system and
delivers an image that meets the capa-
bilities of NTSC and the other com-
mon formats reasonably.

There is, however, a penalty. (See
Figure 1.) The average home viewer is
presented with a narrow angle of view
- on the order of 10°. The video image
has been rendered "clean" of many
inherent disturbances by the 10 -foot
viewing distance, and made adequate
in resolution by the action of the cam-
era operator; but in the process, the
scene has become a small "window."
The now acceptable TV image pales in
comparison with the sometimes awe-
some visual stimulation of the cinema.

The primary limitation of the con-
ventional TV system is, therefore, one
of image size. A direct consequence is
further limitation of image content;

4:3
SELECTED PROGRAMMING

12

4:3
SECOND PROGRAM

4:3
THIRD PROGRAM

4:3
FOURTH PROGRAM

16

Figure 3. The characteristics of the 16:9 display permit multiple
programs to be displayed simultaneously, as illustrated here.

fact that the image portrayed would be
large, much larger than current NTSC
TV receivers. Some of the key defini-
tions being sought by NHK were pre-
cisely how large, how wide, how much

HDTV. Flat Screen Plasma. DVD.

Performance Breakthrough.

The Flat Panel
Plasma Monitor
is only 6" deep.

The video world changes fast. As we move into the next generation
of digital imaging, Asaca/ShibaSoku once more leads the way with its innovative Flat
Screen Plasmas, ATV/DTV Monitors & Test Instruments and DVD Archiving Systems.
Introducing our new high-performance video lines:

 ES -42 Executis c Suite Series'" Flat Panel
Plasma Displays

MS -32 & CM202 Media Suite Series"
Wide Screen HDTV/CRT Monitors

Wideband RF Video Channel Generators

AM700, 1300, 1900 TeraCart DVD
MultiMedia Storage Systems

 Precision 20" Studio Color Monitors with
Remote Control

HDTV Test Pattern & Reference linage Generators

HDTV  Flat Screen Plasma  Tape & DVD Archiving  Video/Audio Standards

Asizn A ShibaSoku
ASACA/SHIBASOKU CORPORATION OF AMERICA

SUPERIOR IMAGERY IS OUR BUSINESSS
For more information: 800-423-6347
TEL: 310-672-6765 FAX: 310-672-3665
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TRANSPARENCY

NVISION's family of high performance Precision Interfaces for AES audio A to D,

D to A, and Sample Rate Conversion, will add totcl and transparent connec:ivity to

your digital system. Tested to meet our new standard, these interfaces are

affordable and reliable, and clearly illustrate N /ISION's "Customer Driven"

design philosophy - a philosophy that goes into every product we make. Nc messy

glue. No awkward adapters. Just 100% pure genius. For more information on

these and other precision products, call us at 1-800-719-1900. Please call for a current
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the angle of view is constantly con-
stricted by the need to provide ade-
quate resolution. There is significant,
necessary and unseen intervention by
the TV program director in the estab-
lishment of the image content that can
be passed on to the home viewer with
acceptable resolution.

HDTV, on a direct -view CRT moni-
tor, displays a technically superb pic-
ture. The information density is high;
the picture has a startling clarity. How-
ever, when viewed from a distance of
about seven picture heights, it is virtu-
ally indistinguishable from a good
NTSC portrayal. The wider aspect
ratio is the most dramatic change in
the viewing experience at normal view-
ing distances.
If HDTV is to find a home for the

consumer, it will find it in the living
room. If consumers are to retain the
average viewing distance of 10 feet,
then the minimum image size required
for an HDTV screen for the average
definition of a new viewing experience
is about a 75 -inch diagonal. This re-

presents an image area in excess of
present 27 -inch NTSC (and PAL and
SECAM) TV receivers. The viewing
geometry translates into a viewing
angle close to 30°, and a distance of
only three picture heights between the
viewer and the HDTV screen. (See
Figure 2.)

The problem at this point is the dis-
play device. Despite all of the advance-
ments made in projection systems, they
still pale in comparison to a direct -
view CRT in terms of resolution, pic-
ture clarity, lack of artifacts, speed of
rewrite, brightness and cost when tak-
en on a picture -for -picture compari-
son. The promise of a "picture frame"
flat -panel display is still a long way
off. Researchers have been predicting
that a practical flat -panel display of
high resolution would be available in
about five years - since about 1960.
Given the size and weight restrictions
of CRTs, the maximum practical screen
size is perhaps 38 inches in diagonal.
After that point, the sheer mass of
glass necessary to maintain the vacu-
um becomes unmanageable.

THE ULTIMATE IN DIGITAL.

ffit
fast forward video

( PRICES START AT JUST $6,995)

MIEG
DUBE VIDEO

 Series available in three versions

o OMEGA Deck Single channel

o OMEGA Double Deck anal channel version

o OMEGA HID Deck - Dual channel recorder

with built-in RHO controller

 Plug-in replacements for most commonlii
used broadcast analog tape decks

 Random access, looping

 Non-linear and R/11 roll editing

 Instant replan with difilarnic tracking

 Program ilL110Mdf1011 commercial insertion

 Clip and still storage

 NBC a PAL

 CO wialitg stereo balanced audio

 Motion JPEG compression as low as 21

 front panel controls with LCD touch screen

 Uses standard SCSI fast a wide disk drives

1(800) 755-8463  (714) 852-8404  fax: (714) 852-1226  www.ffv.com

The race is on
A significant component of the FCC

decision on DTV was, of course, the
timetable for implementation. Few in-
dustry observers believe that the time-
table can be met. Fewer believe that the
deadline will really stick. Be that as it
may, the most basic question for TV
stations today is what to do with the
information -carrying capacity of the
DTV system. The choice of HDTV
programming or multiple -stream pro-
gramming has an immense impact on
facility design and budget requirements.
Once that decision has been made, the
implementation problems must be dealt
with, including:
 weighing signal coverage require-
ments against facility costs;
 tower space availability for a DTV
antenna;
 transmitter trade-offs and choices;
 STL, IRC and satellite links;
 master -control switching and routing;
 production equipment (cameras,
switchers, special -effects systems, re-
corders and related hardware); and
 studios and sets for widescreen
presentations.

One of the major problems facing
stations that are now planning for this
conversion is that, for many issues, the
answers are not yet known. In some
cases, the questions are unknown.
Hardware vendors and consultants are
scrambling to meet the demands for
answers and equipment. It is likely,
however, to be a slow process.

The comparison is often made be-
tween the conversion from NTSC to
DTV and the conversion from black -
and -white to color decades ago. Many
of the lessons learned in the late 1950s
and early 1960s, however, are of little
use today, because the broadcast para-
digm has shifted. The most important
lesson from the past, however, is still
valid: build the technology around the
programming, not the other way around
(the Bonanza factor).

Jerry Whitaker is a consulting editor for Broad-
cast Engineering magazine.

References:
1. Thorpe, Laurence J., "Applying High -Defi-
nition Television," in Television Engineering
Handbook, revised edition, K.B. Benson and
J.C. Whitaker editors, McGraw-Hill, New York,
1992.
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"the TIME VIACHINE"TM
Create Commercial Time

The Time Machine is a new, tech-
nological break through product, which
reduces program time, to create commer-
cial insertion time. it is a self contained,
small 3U rack mountable unit which
requires no data compression.

The Time Machine is capable of
changing time without changing the
pitch (frequency) of the video or audio
programming. The Time Machine con-
sists of a main frame which houses the
memory and all of the electronics neces-
sary for control of the video and audio -
Time Machine storage. A maximum of

30 seconds of video and two channels of
time reduction audio is available.

"the TIME MACHINE"
features include:
 Edit down long programs
 Emergency news break with no

program loss
 Adjustable time reduction
 No data compression
 Fully digital
 Solid State

Primeimage
The Digital Video People

Prime Image, inc., 19943 Via Escuela, Saratoga, California 95070
(408) 867-6519, Fax:(408) 926-7294, Service: (408) 926-5177

primeimagein@earthlink.netwww.primeimageinc.com
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1997 Salary Survey

Financial futures are holding steady.
By Dawn Hightower,

senior associate editor

With autumn comes falling leaves, cooler temperatures and the
results of Broadcast Engineering's annual Salary Survey. The
results are in. To check out your financial future, look to the
tables to find out how your salary really compares to your

peers in similar job positions. The good news is that salaries for most job
titles held steady or increased slightly across the board this year.

New in this year's survey was a section on "Industry Developments,"
where we asked you about HDTV and digital transmission. Check out the
sidebar, "DTV in the Air," on p.102, to find out how many stations plan on
installing digital capability. The answer may surprise you.

Look to the tables
Five tables representing the salaries for Executive/General Management,

VP/Director of Engineering, Broadcast Chief Engineer, Staff Engineer and
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TWO VIDEO STREAMS
Of UNCOMPRESSED QUALITY

Cut your uncompressed storage costs in half

Irideomedia

The 2XS `"' uncompressed quality is achieved by non-destructive recording metidds that require half
the disk space. Or move up to multiple 2XS's that share a common RAID for multi-user and server
applications. All this is facilitated by Windows NT architecture for file sha-ing and networking.

CAPABILITIES

 Simultaneous Play and Record
 Simultaneous Reco-ding of Two Streams
 Simultaneous Playback of Two Streams
 Two Channels of Video
 Four Channels of Audio
 Industry Standard Interfaces
 Internal or External RAID
 Ultra SCSI or Fibre Channel
 User Selectable M-JPEG
 Network Ready
 PowerStream- Internal Software

BENEFITS

Digitize and Immediately Playback the Last Frame
Reduces tie Time for Digitizing to Hall
Transitiors and Effects with Real-time IDVE's
Independent 4:2:2 Play/Rec, or Sync as a Key Channel
Append Any/All to Either Video Stream
Composite, Y/C, Component, SD1, RS 422, V -LAN
Four Drives Internal, or Many IVore Edema'
Up to 125 Drives with Fibre Channel, Shared 2XS's
Lossless 1.7:1 to 2.5:1, or Lossy 2.5:1 to 20:1
Ethernet, Fibre Channel, and V -_AN

--I Cuts NIL Editiirg, Playback List and Batch Capture

The 2XS is designed by Videomedia, a company with over 22 years of editing, maci.ne control applications.

phone: 408.227.9977  fax: 408.227.6707
web: www.videomedia.com  e.rnaiit sales.T@videonnedia.com

175 Lewis Road  Unit #23  San Jose, California 95111
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1997 Salary

EXECUTIVE/GENERAL MANAGEMENT
Broadcast Broadcast

Salary Level Top 50 Below Top 50 Cable Production

Less than $25,000 7.7% 8.7% 18.5% 17.1%

$25,000 to $34,999 0% 13% 11.1% 7.3%

$35,000 to $49,999 0% 13% 18.5% 24.4%

$50,000 to $74,999 15.4% 30.4% 22.2% 31.7%

$75,000 to $99,999 26.9% 21.7% 11.1% 4.9%

$100,000 or more 50% 13% 18.5% 14.6%

Est. Median Salary $100,000+ $61,666 $52,500 $51,250

VP/DIRECTOR OF ENGINEERING
(Includes Chief Engineer for Cable and Production)

Salary Level

Broadcast

Top 50

Broadcast

Below Top 50 Cable Production

Less than $20,000 0% 0°/. 0% 0%

$20,000 to $24,999 0% 0% 2.4% 7%

$25,000 to $29,999 0% 9.1% 9.5% 2.8%

$30,000 to $34,999 0% 9.1% 11.9% 5.6%

$35,000 to $39,999 0% 9.1% 4.8% 4.2%

$40,000 to $44,999 9.3% 18.2% 9.5% 9.9%

$45,000 to $49,999 11.6% 13.6% 19% 9.9%

$50,000 to $54,999 7% 9.1% 11.9% 14.1%

$55,000 to $59,999 9.3% 9.1% 7.1% 8.5%

$60,000 to $64,999 7% 9.1% 0% 4.2%

$65,000 to $69,999 7% 9.1% 2.4% 2.8%

$70,000 to $74,999 9.3% 0% 4.8% 4.2%

$75,000 to $79,999 4.7% 0% 4.8% 2.8%

$80,000 to $84,999 0% 0% 2.4% 5.6%

$85,000 to $89,999 2.3% 0% 2.4% 1.4%

$90,000 to $94,999 2.3% 0% 2.4% 2.8%

$95,000 to $99,999 2.3% 0% 2.4% 7%

$100,000 or more 27.9% 4.5% 2.4% 7%

Est. Median Salary $69,999 $48,333 $48,749 $53,999

Operations Management are featured on this page
and page 102. The salary ranges for Executive/
General Management and Operations Manage-
ment have been condensed.

Starting at the top, the salaries for Executive/
General Management in the Broadcast TV
Top 50 category increased by 33%;
with an estimated median salary
of 100,000+, more than
$25,000 higher than last
year. The Broadcast
TV Below Top 50
category increased
by $10,000, from
$51,666 to $61,666.

Cable and Produc-
tion salaries in this po-
sition also increased
moderately. Cable sala-
ries rose by $4,167 from
$48,333 to $52,500, and
Production salaries rose by
almost $3,000 over last year
from $48,333 to $51,250.

BROADCAST CHIEF ENGINEER
(See VP/Director of Engineering for Cable and Production)

Salary Level

Broadcast

Top 50

Broadcast

Below Top 50

Less than $20,000 2.9% 0%

$20,000 to $24,999 0% 2.5%

$25,000 to $29,999 0% 2.5%

$30,000 to $34,999 8.8% 6.3%

$35,000 to $39,999 0% 16.5%

$40,000 to $44,999 8.8% 22.8%

$45,000 to $49,999 5.9% 17.7%

$50,000 to $54,999 8.8% 15.2%

$55,000 to $59,999 11.8% 6.3%

$60,000 to $64,999 14.7% 2.5%

$65,000 to $69,999 2.9% 3.8%

$70,000 to $74,999 14.7% 0%

$75,000 to $79,999 14.7% 2.5%

$80,000 to $84,999 0% 1.3%

$85,000 to $89,999 0% 0%

$90,000 to $94,999 0% 0%

$95,000 to $99,999 0% 0%

$100,000 or more 5.9% 0%

Est. Median Salary $62,000 $44,999

The VP/Director of Engineering salaries increased slight-
ly in three out of the four segments. Surprisingly, the
Broadcast TV Top 50 dropped slightly by only less than
$1,000 from $70,833 to $69,999. The good news is that
Broadcast TV Below Top 50, Cable and Production salaries
rose, with Production salaries increasing by more than
11%. The Broadcast TV Below Top 50 increased from
$47,000 to $48,333 and Cable salaries rose from $47,083
to $48,749. (The Chief Engineer title for Cable and Produc-

tion is included in this table.)
This year, Chief Engineer salaries
decreased slightly in the Broadcast

TV Top 50, but by less than
$1,000 from $62,727 to
$62,000. The Broadcast TV
Below Top 50 category saw
an increase of less than
$2,000, up from $43,076 last

year to $44,999 this year.
The Staff Engineer salaries
saw an increase across the
board this year. The Broad-
cast TV Top 50 and the
Cable salaries increased by
more than $4,000. The
Broadcast TV Top 50 rose
from $44,999 to $49,090,
and Cable rose from
$42,500 to $47,000. The

Broadcast TV Below Top 50
and Production categories saw
less of an increase, with the Be-
low TV Top 50 rising to $33,333

from $31,000 and Production ris-
ing from $43,888 to $44,999.
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LEARN TO SHARE...

FIBRE LOOFAS 0, I'

STORAGE APPEARR
AS HOURS AND J.AINI/UTES
OF ..TAPE CAPACITY

CCIR 601

BAN IJVVOIDT -I

APPIEAJP
AS FILE F

ALL OVER AGAIN

In more innocent times, we discovered the joy of sharing an experience,. We found out that accomplishment and
creativity flourished more fully wher we cocperated and worked ,n tecms. It's time to get back to basics.

The CentraVision Fibre Channel Netwd-k and Storage System is founded on the fundamental lesson of sharing. Now,
multiple workstations in your facil ty cam all access the same poo of source material, even work on the same projects at
the same time. And the CentraVision VDR lets you bridge the word of -he on-line suite with the non-linea-, easily
transferring source material between the two. It's also the only VDR that grows up with you, providing expandadle
storage that's shared on the CentraVision network.

It's a whole new way of working -ogether. like it used to be.

Call 800-556-0222 OW 702-851-9393 and visit our website at www.mountaingate.com.

SHARED NALL) A SOLUTIONS
U 1997 MountainGate Data Systems, Inc CentraVision and CenNaV 5 an VDR in, frldenforks of M.OlIt,J111(7t1fr['Cu, SY Sh 111, at,
No candy was taken during the making tha ad.
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1997 Salary Survey

STAFF ENGINEER

Salary Level

Broadcast

Top 50

Broadcast

Below Top 50 Cable Production

Less than $20.000 0% 0% 6.7% 0%

$20,000 to $24,999 00/0 8.7% 3.30/0 5.40/0

$25,000 to $29,999 4.1% 26.1% 6.7% 13.5%

$30,000 to $34,999 6.1% 26.1% 10% 2.7%

$35,000 to $39,999 14.3% 26.1% 13.3% 18.9%

$40,000 to $44,999 8.2% 8.7% 6.7% 10.8%

$45,000 to $49,999 22.4% 0% 16.7% 8.1

$50,000 to $54,999 6.1% 0% 10% 8.1%

$55.000 to $59,999 14.3% 0% 13.3% 5.4%

$60,000 to $64,999 14.3% 4.30/0 3.3% 8.1%

$65,000 to $69,999 8.2% 0% 3.3% 8.1%

$70,000 to $74,999 0% 0% 3.3% 2.7%

$75,000 to $79,999 00/0 0% 0% 2.7%

$80,000 to $84,999 0% 0% 3.3% 2.7%

$85,000 to $89,999 2% 0% 0% 0%

$90,000 to $94,999 0% 0% 0% 0%

$95,000 to $99,999 0% 0% 0% 0%

$100,000 or more 00/0 0% 0% 2.7%

Est. Median Salary $49,090 $33,333 $47,000 $44,999

The Operations Management salaries
in the Broadcast TV Top 50, Cable and
ries. TV Top 50 dropped from $59,999

OPERATIONS MANAGEMENT
Broadcast Broadcast

Salary Level Top 50 Below Top 50 Cable Production

Less than $25,000 0% 11.1% 24.3% 12.5%

$25,000 to $34,999 18.2% 25% 37.8% 27.5%

$35,000 to $49,999 36.4% 50% 21.6% 30%

$50,000 to $74,999 12.1% 13.9% 10.8% 22.5%

$75,000 to $99,999 15.2% 0% 0% 5%

$100,000 or more 18.2% 0% 5.4% 2.5%

Est. Median Salary $48,749 $39,999 $31,000 $39,166

dropped by more than $3,000 from $34,582 to $31,000,
and Production decreased from $42,000 to $39,166. The
TV Top 50 category held steady this year at $39,999.

Certification pays
One out of every four engineers is SBE certified. The

engineers who are certified get paid more. It's a fact. For
more information on SBE certification, contact the Society
of Broadcast Engineers at 317-253-1640.

decreased this year Editor's note: The complete results of the 1997 Salary Survey are
Production catego- available for $75 each. Contact Amy Katz at 913-967-1946 or fax 913 -
to $48,749. Cable 967-1905 for more information.

DTV in the air
For the first time as part of the Salary Survey, we questioned
respondents as to whether their stations plan on installing
digital and HDTV transmission capability. More than three out
of four stations do plan to install digital capability. (See the pie
chart for the breakdown.)

On the cable side, almost half of the cable systems plan on
converting to digital set -top boxes, while 33% are still unsure
about their plans. (See the pie chart for the breakdown.)

On the production side, only two out of five production
facilities are planning on providing HDTV editing/production
capability.

Going digital is causing mixed feelings in the industry. Here's
what some of you had to say:
 "Conversion to digital is going to separate the committed
from the casual."
 "DTV implementation is the biggest problem and opportuni-
ty. The challenge is to find the means to build the plant and
then develop strategies to recover cost."
 "Broadcasters should embrace DTV and use this technology
to our benefit. I think it is short-sighted for TV stations to
question why they have to move to DTV; they should ask how
can we use DTV to strengthen our industry and stations."
 "The time frame for HDTV conversion is unreal."
 "DTV will keep engineers employed for at least the next 10
years, no one will have to worry about not having a job as
long as they keep up with digital technology."
 "ON is not going to be worth all the trouble."
 "If DTV does occur, small stations will go dark, along with
small production companies. I do not think the technology is
ready, let alone being semi -affordable."
 "Integrating equipment is becoming more difficult due
 "Correlation of broadcast and cable digital activities."
 "How to use the analog systems after the switch." 

Does your station plan on installing
digital and HDTV transmission
capability?

7%

13%

2%

YES

ONO ANSWER

 UNSURE

0 NO

78%

Does your cable system plan on
converting to digital set -top
boxes? 14%

O YES

ONO ANSWER

UNSURE
 NO

to many networking and video formats."
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HERE'S HOW YOU CON ENSURE YOUR FACILITY'S

HAZARD -FREE PROGRESS TOWARD THE FINISH LINE.
Broadcasters suddenly face their
most significant technical challenge
since color. With the FCC's April
decision on digital broadcasting,
most TV stations now have only five
years to convert to digital operation.

Don't make expensive mistakes. Learn from
the experts by attending Digital Television '97.
At Broadcast Engineering's 4th annual conference

i1  
program updates as the occur, call  
FRX ON DEMAND at 1100101-3858  
[available Mier Mb 15]  

Presented bn

BROaDCaST
enGineeRinG

With support from these other INTERTECx/K-III publications:
World Broadcast News, Satellite Communications, Millimeter and Video Systems.

Mail [0: Intertec Trade Shows & Conferences
9800 Metcalf Ave., Overland Park, KS 66212
FAX to: 913-967-1900. Or call 1-800-288-8606
or 303-220-0600.

DIGITAL

December 3-9,1991  Westin O'Hare  Chicago

on advanced television, you can find
out exactly how to design and build
the digital facilities you need-now.

To receive a complete program line-
up, return this coupon today or call
toll -free I-800-288-8606.

The next five years don't have to be a nightmare.
With the right preparation, this could be the most
stimulating and gratifying experience of your career.

r
 Send me the complete DTV '97 brochure the minute it's off the press.
0 Please contact me about sponsorship opportunities.

Name

Compabg Title

liddress

Citq

Comb' State Zip

P10111°

Fax*
I r. rcuiational guests, please include city and country codes. SOURCE CODE: AD

L J
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transmission technology
By Ronald Gibbs

Managing RF

Recently, the FCC established stricter radio -frequen-
cy (RF) radiation exposure standards. The commis-

sion also proposed guidelines to govern health -related
antenna siting disputes between broadcasters/wireless
carriers and local government officials. New transmis-
sion systems will have to meet the revised RF standards
beginning Oct. 15, 1997. Existing systems have until

Sept. 1, 2000, to bring facilities into
compliance. However; if any changes
or system modifications are made after
Oct. 15, or if a broadcaster's license
comes up for renewal, facilities must be
brought into immediate compliance.

Ronald Gibbs

What is involved?
Several issues must be understood

for broadcasters to comply with the
standards and manage RF. These in-

clude distinguishing controlled vs. uncontrolled envi-
ronments and the related challenges of rooftop and
mountaintop facilities where broadcast antennas are
located close to the ground (or rooftop) level. Verifica-
tion of compliance issues will be important, as will the
penalties associated with non-compliance.

Understanding the difference between controlled and
uncontrolled environments is crucial for effective man-
agement of RF levels. A controlled environment is a
transmitter site that is secured and has been marked
with warning signs. People working in the area have an
understanding or have been informed of RF and the
potential hazards. An uncontrolled environment is an
area, such as a rooftop, which may be marked with
warning signs, however; it is accessible to a variety of
people who have not been informed or do not have an
understanding of RF and its potential hazards.

Managing RF on rooftops will be influenced by
building height and location. Some rooftops present
fewer problems because of the height of the building.
Sites, such as New York's World Trade Center or
Chicago's Sears Tower, pose reduced risk because these
buildings are much taller than nearby structures. How-
ever, there are increased challenges with rooftops where
the surrounding buildings are of equal or greater
height. In these situations, broadcast antennas can
potentially be radiating into adjacent buildings where
people are working. Communications antennas locat-
ed on adjacent rooftops may also need to be considered

when calculating the total RF field, possibly adding to
the potential RF hazard.

Oftentimes, mountaintop sites have broadcast anten-
nas mounted on extremely short towers. The height
above mean sea level (AMSL) allows broadcasters to
obtain maximum coverage without a tall tower. Mt.
Wilson in Los Angeles is approximately 5,600 feet
AMSL and Sandia Crest in Albuquerque, NM, is
approximately 10,000 feet AMSL. The mountain pro-
vides the height rather than the tower. In addition, on
such sites, there are multiple broadcasters operating in
close proximity to one another. Under such circum-
stances, the combined level of RF at ground level can be
compounded, presenting a potentially greater hazard.

Sites with multiple antennas, and/or multiple towers will need
to manage tie total RF output, especially those sites with
antennas located near ground level.

Verifying compliance
Initially, the FCC requires an affidavit from someone

in authority stating that a site is in compliance. Under
the standards, a state or local municipality cannot
impose guidelines that are in excess of those estab-
lished. However, state and local government agencies
could require broadcasters to provide detailed engi-
neering evidence demonstrating site compliance.

Rather than state and local governments enforcing
the standards, the more likely scenario is that public or
community action groups will file complaints with the
FCC, suggesting a site is not in compliance. In such
cases, the FCC will be required to investigate, requesting
greater documentation from the site owner demonstrat-
ing compliance. Non -compliant sites could result in
penalties, including non -renewal of the station's license.

Several issues must be considered for co -located sites.
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It's DTVoCconversicon Cramiraclhi Time_

TheDTV clock is tick-
ing. Your stations will
need new transmitters
for sure. New antennas
also. Plus, there's new
studio and master con-
trol equipment to spec-
ify, acquire and install.
LDL Communications
Inc. is one of only a few
leading companies that
can deliver all of these critical
DTV components.

But there's one other critical
part of the equation that makes
LDL unique. In fact, it's where
you really need to start: The
tower. Whether it's strengthen-
ing existing towers to handle
additional antenna bays, or
erecting new facilities, the

odds are almost certain that
you'll need tower work. And
site surveys, local ordinances,
FCC and possibly FAA ap-
provals, custom fabrication,
erection crews and weather all
require the most specialized know-how and the longest
lead-times in the DTV conversion process.

Other companies you could talk to about transmitters
and studio gear might be happy to introduce you to a
tower company. But can they offer you single source
responsibility for the entire job, including the tower?
Most won't. But LDL will. We provide single source
responsibility for everything you'll need, including tow-
ers, DTV transmitters, antennas and studio gear.

FIRST
THINGS
FIRST

You may know us best
for LARCAN transmit-
ters. Our new LARCAN
Landmark' series DTV
transmitters debuted to
great acclaim at the '97
NAB show. In fact, Fisher
Broadcasting bought the
first two units for KOMO-
TV, Seattle and KATU-
TV, Portland, OR. -

right on the NAB show floor.

But did you know that the
corporate umbrella of our
parent, the LeBLANC Group
of Companies, includes not
only LDL and LARCAN but
also the world's #1 custom
tower manufacturer? We
design, manufacture and -
with our own crews - erect

more custom towers than any
other company. LDL speci-
fies, sells and installs RFS

antennas. And we provide
design, supply and installation
of studio equipment and facil-

ities through our affiliation with IMMAD, whose recent
work includes NBC Olympics facilities, KHOU-TV,
Houston and satellite uplink facilities for Echostar.

For single source responsibility for every phase of your
DTV upgrade, from the tower, transmitter and antenna
to the studio and master control, there's just one phone
number to know -

Call LDL Communications today at 303-665-8000.

LAnctim LDL
COMMUNICATIONS

IgINANC

LDL Communications Inc. 650 South Taylor Avenue, Louisville, CO 80027 Telephone: 303-665-8000 Fax:303-673-9900
Circle (58) on Free Info Card



LIGHTWEIGHT
25L CARBON FIBER

2 STAGE TRIPOD
A GO HIGHER

The new OConnor
25L Carbon Fiber
two 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
()Connor
dealer!

66"
to
15"

oconnor
PROFESSIONAL CAMERA SUPPORT SYSTEMS

A division of 0 -CO Industries, Inc.

100 Kalmus Drive, Costa Mesa, CA 92626
Tel (714) 979-3993 - Fax (714) 957-8138
http://www.ocon.com e-mail: sales@ocon.com

Circle (59) on Free Info Card

transmission technology

The guidelines indicate that the license holder is respon-
sible for compliance. If one user at a co -located site is in
non-compliance by 5% or greater, all users at the site are
also non -compliant. Potential liability exists for an
owner/operator of a co -located site relative to effective
management of the site's total RE It is incumbent upon
owner/operators to assume greater responsibility for RF
management. Unfortunately, there are inexperienced
site owners unaware of these new requirements.

Co -located rooftop sites present greater challenges.
RF hazard signs must be prominently posted. People
who go onto these rooftops must be informed of the
potential hazards regarding RE These signs may serve
as a "wake-up" call to inexperienced site owners,
because they may suddenly realize the potential liabil-
ities associated with RF exposure. If a license holder
loses its license at a co -located site, the owner may be
exposed to further liability. To add greater complexity
to the problem, if a building owner sells or refinances
the building, it is possible that the buyer or lender may
require an environmental impact study for the rooftop
due to the potential RF hazard. Such circumstances
may cause building owners to re-evaluate the benefits
and risks associated with using their rooftop as a
communications site.

Dealing with the problem
So, what can be done? We must educate everyone

about RF, from the technicians, to the sales and market-
ing staffs. Broadcasters must educate building owners
to ensure that unrelated persons, such as building
repairmen, are aware of the potential RF hazards in
controlled or uncontrolled environments.

RF needs to be measured on any given site regularly
using reliable technology and test equipment. For
example, broadcasters must invest in and use RF
measuring test gear and/or computerized modeling
software to manage their sites. Precautionary measures
should also be taken - site workers may have to wear
personalized RF measuring devices, detecting maxi-
mum levels of RF exposure. Sites that exceed the
maximum permissible exposure (MPE) should be
marked. Then, if the level of RF is known through
reliable measurement techniques, a broadcaster can
reduce the power of transmitters to bring the site into
compliance with a safe level of RE If a site exceeds the
MPE, broadcasters must have a plan to reduce power
levels when necessary, reducing the RF to a safe level
while people are at the site.

Is the RF situation under the new standards hopeless?
No. Can RF be dangerous? Yes, if not properly man-
aged. Can RF be managed? Absolutely. RF is an issue
that every broadcaster must know and understand.
The matter can be dealt with through education, orga-
nization, planning and, unfortunately, with money. 

Ronald Gibbs is president of Lodestar Towers Inc., North Palm
Beach, FL.
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field report

Philips LDK cameras

As athletes pushed themselves to reach the highest
limits of their physical abilities at the 1997 Extreme

Games in San Diego, CA, this past June, VTE Mobile
Television Productions tested the limits of its newest
state-of-the-art camera equipment from Philips BTS.

To cover the XGames for ESPN, VTE provided three
mobile units equipped with nine Philips BTS LDK 10
studio cameras, 22 LDK 20PS
digital portable triax cameras
and 12 Super XPanders. The
Philips BTS Super XPanders al-
lowed conversion of the LDK
20PS portable cameras into full-
fledged studio cameras, provid-
ing added flexibility for a myri-
ad of camera requirements.

In addition to the camera sys-
tems, VTE's mobile units were
also outfitted with three Chyron
Infiniti's, 13 Philips BTS digital
Beta recorders, three Philips BTS Venus routing switch-
ers and seven Sony BVW 75 Beta recorders.

VTE Mobile Unit No. 14 covered the events at the
Mariner A venue, located in Mission
Bay. The events included street and
vert in -line skating; BMX street and
vert; and skateboard street and vert.

Mission Bay was also the setting
for the Mariner B venue, which in-
cluded wall climbing, snowboard-
ing and a full roster of water sports.
VTE's Mobile Unit No. 12 covered
this venue. To capture the full excite-
ment of these events, which were
each spread out over a wide area, an
LDK 20PS camera was mounted on
a 65 -foot Aceta crane. This gave us
an outstanding vantage point for
wide coverage of the events.

VTE Mobile Unit No. 13, one of
VTE's two 601 serial digital trucks,
covered the Oceanside Hill events, including downhill
competitions for the luge and in -line skating. The unit
was also equipped with four digi betas, three betas, one
laser disc and the Scitex DVEous twin dual DVE. It also
accommodated 12 POV and robotic camera feeds
through telemetry control as input devices. More than

One of the 12 telemetry -controlled POV cameras
from VTE Mobile Unit No. 13 gets a street -level
view of the luge competition.

By Dave Cooper

35,000 feet of triax was used on this venue alone.
The Extreme Games were held under extreme condi-

tions, including salt water and high temperatures.
Having completed the installation of 27 new Philips
BTS LDK 10 and LDK 20PS digital camera systems
only four days prior to the start of our XGames
coverage, we approached this project with well-found-

ed confidence.
One important aspect of the

new LDK cameras was their abil-
ity to interface with cameras from
other manufacturers, especially
the slow-motion systems and
Ikegami RF cameras. During the
XGames, it was not uncommon
to see one of our cameras mount-
ed to an 80 -foot jib over 30 feet
of ocean water or to see the
camera mounted upside down
on the climbing wall. Despite the

salt water humidity and high temperatures of sunny
Southern California, the LDKs performed well.

The Philips BTS LDK camera was chosen because we
saw distinct advantages in its state -of -

An LDK mounted on a jib accommo-
dated the tough angles of the climb-
ing wall.

bile Units No. 12
tion of the summer games
SolJay Productions.

the -art 12 -bit A/D video conversion
and 24 -bit digital internal processing
technology. We were also impressed
with the ability to switch to a 16:9
format without a block change or
change in lens complement, signifi-
cantly enhancing an already stream-
lined ease of operation.
VTE produced more than 60 hours

of programming. In addition to cov-
ering the various sporting events,
VTE's Mobile Unit No. 13 also acted
as master control for ESPN's Winter
XGames. Mobile Unit No. 12 pro-
vided coverage of the Miracle Mile
downhill events at Big Bear this past
winter. For the past two years, Mo-
and No. 14 were involved in produc-

under the former owner,

Dave Cooper is vice president of engineering for VTE Mobile
Television Productions, Inc., Torrance, CA.
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field report
3y Greg Saunders

KGO moving to all -digital production

KGO -TV Channel 7, serving the San Francisco/San
Jose market, is placing itself directly in the fore-

front of the digital revolution by aggressively moving
toward tape -free operation. Our chief engineer, Jim
Casabella, decided that the promotions operations in
our creative services department should be the first to
convert to all -digital production.
We recognized that the competitive nature of broad-

cast television forces us to constantly push the envelope
on how quickly we can produce the most compelling
promos to attract an audience to our news broadcasts
and other time -sensitive, topical operations. In addi-
tion, because we need to create multiple versions of the
same spots on a regular basis, the
advantages of digital disk -based edit-
ing would free us from linear tape
assemblies.

We auditioned several brands of
digital edit systems and decided on
the VideoCube because of its ease of
use and the high -quality video it
could produce. To me, it felt like a
simple A/B roll editor laid out on a
timeline, and I liked the fact that
within a few minutes of walking
into the room and looking at the
data screen, I could tell what was
going on. As soon as the TurboCube
version came out, we purchased a second system for
ourselves, and put a third TurboCube in the pro-
gramming department. When Scitex started shipping
the new StrataSphere system, all three systems re-
ceived the upgrade.

Stepping away from analog
The power of digital editing has relegated our old

analog, linear tape edit bay to tagging the pre -built
commercials fed to us for our daytime programming
line-up. With the release of the latest software, version
1.5, these three StrataSphere editors form the fulcrum of
our in-house production for promos, news features and
mini -does. The next step will be to implement serial
storage architecture (SSA), which will let us share files
between our three StrataSpheres at faster than real time,
thereby greatly increasing our storage capacity by elim-
inating the need to duplicate files on individual systems.

We've found that the real benefit of the speed of digital

KGO-TV's three Scitex StrataSphere
editors handle in-house production
for the station.

editing systems is that they let us do more, and do it
better and faster. Our analog tape edit system could
sometimes take a whole day to construct a promo.
Now we can create the spot in half the time and clone
off different versions with the click of a mouse - all
with full stereo sound and video that doesn't suffer
from multiple generations. If we had to return to
cutting tape, we'd never get all the work done.

More changes
KGO-TV also implemented a Storagetek (Wolfcreek

9360) archive system as a video library and the final
digital step in our production chain went on-line when

we installed a BTS/Philips Media Pool
server. It is used to provide playback
of all on -air programming, commer-
cials and promotional announce-
ments. The Media Pool can also be
configured to insert customized pro-
mos for our shows crafted for selected
cable customers in distinct market
areas. In addition to our current NTSC
signal on Channel 7, a 100kW Harris
HDTV signal transmitter is already
on order to serve of over -the -air
broadcast audience on Channel 24.
We feel confident that our digital ca-
pabilities will enable us to conform to

whichever HDTV standard is adopted.
Once we install a digital master router next yea; the

StrataSpheres will be connected to each other through
SSA - they will talk to the router via a coder/decoder
translator and share media files with the newsroom in
standard CCIR-601 digital video - and feed the Media
Pool directly from their output. At that point, KGO-TV
will have a tape -free digital throughput for all our in-
house production and signal distribution.

KGO-TV will be the first in our market to go com-
pletely digital. We know there is still no magic to TV
production, even with a digital signal path. The key is
still program content and it will always be the people
behind the equipment who will determine our success
in this growing market, but we're striving to provide
our creative personnel with the tools they need as we
move into the all -digital future.
Greg Saunders is creative services director, KGO-TV, San Fran-
cisco.
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applied technology
By Michael Robin

Ancillary data multiplexing

Digital techniques of signal generation, processing,
recording and distribution have produced a variety

of benefits. The main benefit is the transparency as video
and audio signal impairments are limited to the single-

pass A/D and D/A process provided that the signal is
recorded, processed and distributed in digital form.

The distribution of digital signals
The need to satisfy complex distribution patterns

typical of large teleproduction centers led to the devel-
opment of the bit -serial digital signal distribution con-
cept embodied in the ANSI/SMPTE 259M standard.
This consists in reading out sequentially the 10 -bit (or
eight -bit) parallel data and sending the resulting bit -

serial digital signal on a single coaxial cable. This
results in high bit -rates, such as 270Mb/s (4:2:2/10
bits), 177Mb/s (4fsc PAIJ10 bits) and 143Mb/s (4fsc
NTSC/10 bits).

The development of digital audio distribution followed
a route of its own resulting in the AES/EBU standard.
This standard established a preferred sampling frequen-
cy (48kHz), sample resolution (20 bits per sample with
a capability of 24 bits per sample) and a complex and
sophisticated 32 -bit data packaging concept resulting in
a 3.072Mb/s bit -serial dual audio channel (left and right
for example) distribution. The initial AES/EBU standard
specified the use of standard analog audio cables and a
balanced 110D electrical interface impedance. This
aspect of the specification has been revised, and an
unbalanced 75D, interface impedance and video -type
coaxial cable are currently preferred.

Space for other signals
The manner in which component and composite ana-

log video signals are represented in the digital domain
results in a great deal of overhead. This is because a great
number of samples located in the horizontal and vertical
blanking interval (VBI) convey no useful information.
These samples could be eliminated without affecting the
picture, thus obtaining a moderate bit -rate reduction.
Alternately, ancillary data could be inserted in these
empty spaces.

Table 1 summarizes the ancillary data space available
with the two dominant sets of digital video standards.
The essential bit -rate required by each standard is
shown in row 1 of the table. It results from the elimina-
tion of non -essential samples in the horizontal and

vertical blanking intervals. The horizontal ancillary
(HANG) capability (overhead) of each standard is listed
in row 2 and indicates the bit -rate available for insertion
of ancillary data in the horizontal blanking interval. The
vertical ancillary (VANC) capability (overhead) of each
standard is listed in row 3 of the table and indicates the
bit -rate available for insertion of ancillary data in the
vertical blanking interval. The total overhead, listed in
row 4 of the table, represents the sum of the HANG and
VANC capability of the system. This value may be
reduced by 10% to 20% by the data formatting used and
the exclusions peculiar to the standard. Row 5 of the
table lists the nominal (total) bit -rate of each standard.

The most important use of the ancillary data space is
for the insertion of audio signals accompanying the
video signal. The overheads of the two 4fsc composite
digital standards allow two AES/EBU signals (two stereo
pairs or four individual audio channels), with a com-
bined total bit -rate of 6.144Mb/s to be accommodated
in the ancillary data space. This still leaves a moderate
overhead (3.9381Mb/s in 4fsc NTSC and 5.0785Mb/s in
4fsc PAL) for other uses.

The 4:2:2 component digital standards have a consid-
erable amount of overhead. They can easily accommo-
date eight AES/EBU signals (eight stereo pairs or 16
individual audio channels) with a combined total bit-

rate of 24.576Mb/s, still leaving a considerable amount
of overhead (30.7114Mb/s in 525/60 and 32.968Mb/s
in 625/50) for other uses.

4fsc NTSC 4fsc PAL 4:2:2 4:2:2
525/60 625/50

1. ESSENTIAL BIT -RATE 133.0995 166.1212 214.7126 212.456
(Mb/s)

2. HANC OVERHEAD 7.995 9.2 42.1678 43.72
(Mb/s)

3. VANC OVERHEAD 2.0871 2.0225 13.1196 13.824
(Mb/s)

4. TOTAL OVERHEAD 10.0821 11.2225 55.2874 57.544
(Mb/s)

5. TOTAL BIT -RATE 143.1816 177.3437 270 270
(Mb/s)

Table 1. A summary of the ancillary data space available
with the two dominant sets of digital video standards.

Ancillary data embedding
The ANSI/SMPTE 272M document defines the man-

ner in which AES/EBU digital audio data, AES/EBU
auxiliary data and associated control information is
embedded into the ancillary data space of the bit -serial
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Figure 1. The AES/EBU embedding concept.

digital video conforming to the ANSI/
SMPTE 259M standard. The 4:2:2
525/60 component digital signal can
accommodate 268 ancillary data
words in the unused data space be-
tween the end -of -active video (EAV)
timing reference and the start -of -
active video (SAV) timing reference.
Figure 1 shows the manner in which
two AES/EBU 20 -bit digital audio
datastreams (two stereo channels or
four individual mono channels) are
formatted for embedding into a 4:2:2

525/60 component digital bit -serial
signal. The data words are orga-
nized in packets and inserted in the
space between the EAV and SAV.
Each packet can carry up to a max-
imum of 262 10 -bit parallel words.
A six -word header precedes the an-
cillary data and contains:
 a three -word ancillary data flag
(ADF) marking the beginning of the
ancillary data packet;
 an optional data identification
(DID) word identifying the user data;

DTV is here and
DIELECTRIC

is ready with...
 DTV antennas

 DTV filters
 DTV combiners

 DTV transmission line
 DTV waveguide
DTV feasibility studies

Call today for a copy of our
DTV Planning Guide

DIELECTRIC
Tower Road. Raymond, ME 04071
(207) 655-4555 . Fax (207) 655-7120

email . dielectric@maine.com
www.dielectric.com

 an optional data block number
(DBN) word; and
 a data count (DC) word describing
the number of user data words in the
packet.

The embedded audio channels 1

and 2 originate from the AES/EBU
datastream 1 (shown in the top row
of the drawing), while channels 3
and 4 originate from the AES/EBU
datastream 2 (not shown). This ex-
ample shows how subframe 1, of
frame 0, of audio datastream 1, is
stripped of the four -bit preamble,
the four auxiliary bits and the P bit.
The remaining 20 bits of audio and
the V, U and C bits, a total of 23 bits,
are mapped into three consecutive
10 -bit words identified as words X,
X+1 and X+2 of channel 1. The
following triplet of 10 -bit data words,
identified as channel 2, represents
the mapping of subframe 2, of frame
0. Channels 3 and 4 represent the
mapping of frame 0 of the AES/EBU
datastream 2. The following group
of 10 -bit words would represent the
mapping of subframe 1, of frame 1,
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Figure 2.The two selectable configurations of the ADP -101 l developed by Miranda.

of audio datastream 1 and so on.
The audio data packet closes with a
check sum (CS) word.

Miranda's advanced
embedding solutions

Although the most common use
of the ancillary data space is for
embedding digital audio, embed-
ded audio is only one of many

types of signals that can use that
space. Given the considerable over-
head of the 4:2:2 bit -serial signals,
and even the limited overhead of
the 4fsc bit -serial signals, it's possi-
ble to add additional embedded
data, such as time -code informa-
tion, remote -control strings and
even Ethernet messages to the dig-
ital videostream, and thus exploit

W w w

Our new
video patch
MI have you
all jacked -up
for the fuhre.
With all the new video formats, it only
makes sense that the jacks you buy today
accommodate your needs both now and
into the future. ADC's new line of standard
and mid -size video jacks features 2+ GHz
bandwidth and a revolutionary sealed switch
design that eliminates dust, dirt and more
importantly, RFI.

So, meet the jack of all formats, present
and future. Call us for more information
today at 800 7264266.

1Telecommunications

a ii c c a m

the full potential of the ancillary
data space.

With this idea in mind, Miranda
Technologies developed the
ADP -101i, which has at its core, a
powerful and flexible DSP engine.
The unit can:
 embed several types of data com-
monly used in a teleproduction en-
vironment, such as AES/EBU digi-
tal audio, time code and RS -422
control signals into the digital
datastream;
 operate in the 4:2:2 (525/60 or
625/50) or 4fsc (NTSC or PAL)
digital format following the user's
selection;
 operate as an embedder or a de-
embedder, as configured by the user,
therefore, simplifying equipment
purchasing; and
 provide full EDH implementa-
tion on input and output serial
signals.

Figure 2 illustrates the two select-
able configurations of the ADP -101i.
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products are made in the U.S.A.

We are authorized distributors for ADC. Kings, Neutrik, Switchcraft,
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will custom -cut to any length requirement for no extra charge.

1-800-966-0069
Ask your Gepco sales representative for a free catalog

Cable, Connectors and Custom Products Gn.
GEPCO INTERNATIONAL, INC. 2225 W. Hubbard, Chicago IL 60612
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Figure 3. A typical application using the power of Miranda's ADP -1011.

Figure 3 shows a practical applica-
tion fully using the power of the
ADP -101i. In this application, site
A needs access to specific equip-
ment only available at remote site B.
Using a pair of ADP -101i and a bit -
serial connection (coaxial cables for
short distances, optical fibers for
long runs) the edit controller in
room A sends embedded remote -
control messages to site B and thus
takes full control of the DVTR. The
DVTR, in turn, sends to site A its
video and audio output signals along
with time -code information and re-
mote -control status messages. All
of this is frame -accurate due to the
negligible latency introduced by the
ADP -101i.

The Miranda ETH-101i, an Eth-
ernet MUX/DEMUX, can embed
Ethernet information within the bit -
serial digital video stream. A typical
use for the ETH-101i is the inter-
connection of two Ethernet net-
works in a campus of buildings
linked using bit -serial digital video
signals. The ETH-101i provides a
full 10Mb/s sustained data rate and
easily connects to any computer,
router or Ethernet hub. The com-
bined use of ADP -101i and of
ETH-101i allows for the full im-
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plementation of uncompressed mul-
timedia information exchange (vid-
eo, audio, time -code, remote con-
trol and data network) that can be
used by post -production and broad-
cast facilities to improve the con-
nectivity of their video and comput-
er installations.

The ADP -101i can be fully con-
trolled from remote computers us-

ing Miranda's ICP remote control
and monitoring software. The
ICP-S software architecture is
based on a client -server concept
and the link between the client
and the server is carried -out using
the TCP/IP protocol.

The ADP -101i and ETH-101i are
pure digital units. The interconnec-
tion with analog equipment is easily
accomplished using any of the
Miranda video converters and the
newly developed audio converters
resulting from the AAVS-Miranda
partnership signed late last year.

Miranda's ADP -101i and ETH-
101i fulfil data and function distri-
bution needs of the broadcasting
and teleproduction communities, by
using the ancillary data space in the
4:2:2 and 4fsc digital signals. In
addition, they open new avenues
toward a convergence of the com-
puter, the teleproduction and the
broadcasting worlds.

Michael Robin is a broadcast consultant and
a former project engineer with the Canadian
Broadcasting Corporation (CBC).
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(800) 982 -COAX (818) 707-2020 Fax (818) 706-1040  www.trompeter.com

See us at Wescon, Booth #1915 Circle Free Info Card (80) Send Literature (81) Please Call
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applied technology

Artel's Vista 270

The Hong Kong handover was a unique historical
event, but for Artel, it was business as usual,

helping Hongkong Telecom deliver real-time, broad-
cast -quality video signals over fiber-optic lines to broad-
casters serving the international TV community.
Hongkong Telecom employed more than 100 of Artel's
DigiLink fiber-optic transmission systems to convert
analog video and audio signals into uncompressed
12 -bit digital bitstreams for transport at 270Mb/s over
single -mode fiber-optic lines. Eighty percent of the
single -channel digital video fiber-optic
transmission systems used by the world's
telephone companies to serve their
broadcast customers with point-to-point
and switched video services have been
manufactured by Artel Video Systems.
With the acquisition of Utah Scientific

and technological advancements en-
abling real-time non -compressed SMPTE
259M serial digital fiber transport, Ar-
tel is broadening its market to include
the broadcaster as a direct customer.
Artel's Vista 270 product line, an inte-
grated digital switching and fiber trans-
port network, is a family of components
that work in tandem to deliver NTSC,
PAL or SDI via the robust, standards-

based 270Mb/s format the broadcaster
needs to use the facility's existing coaxial
video infrastructure.

The new Vista
The Vista 270 line includes: DigiLink,

for analog or serial digital video (user -selectable);
MegaLink, for dedicated serial digital video; Mega -

Way, for optical wave division transport multiplexing;
MegaMux, for embedding and extracting of AES/EBU
audio, time -code and machine -control information;
the Utah -300, a scaleable serial digital video routing
switcher capable of 360Mb throughput and the SC -3
control system, for controlling multiple levels of cur-
rent and legacy routing switchers, as well as routers
made by most other vendors.

Although broadcasting has always involved trans-
mitting signals from one place to another, today's
proliferation of broadband video formats and stan-
dards and the advent of digital fiber-optic networks

The Utah S C-3 network
control system.

By George Maier

have made transmitting signals a far more complex and
challenging process.

Many facilities are feeling the pressure as they transi-
tion from an analog to a 270Mb/s digital infrastruc-
ture, expand their operations and prepare to broadcast
in the new DTV standard. For example, to take advan-
tage of the merits of workstation -based non-linear
editing and graphics creation, all -digital workstation
islands have been springing up in the midst of a
predominantly analog infrastructure.

DigiLink was designed primarily to trans-
port analog (NTSC, PAL and SECAM)
over fiber. However, it has evolved to
handle analog and serial digital compo-
nent (i.e., D-1 format) video in the same
piece of equipment. By adding a new
user -selectable 270Mb/s serial digital
interface, DigiLink becomes ideal for
hybrid environments. The UTAH -300
also supports hybrid environments,
meaning it is able to switch analog video
up to 60MHz and digital video signals
up to 360Mb/s, thus allowing broad-
casters and post -production facilities to
use their existing facility infrastructure
for routing, and fiber for native rate
interfacility and campus applications.

With the next -generation all -digital fi-
ber-optic transport product, MegaLink,
Artel has included a feature -rich SMPTE-
259M/ITU-R 601 serial digital interface
to take full advantage of the inherent
270Mb/s capacity to send and receive all

serial digital video in real time. MegaLink supports
unidirectional and bidirectional point-to-point and
point-to-multipoint configurations, and handles up to
270Mb/s an unrepeated distance of 120km on single -

mode fiber (and a distance of 1,000km when repeaters
are used). This capacity makes MegaLink ideal for
wide area networks, whether broadcasters wish to
annex buildings on their campus or digitally link their
studio operation with affiliated facilities and public
venues in the metropolitan area or further.

MegaLink was recently tested with a new front-end
that will enable it to transmit and receive serial digital
video signals at bit rates as high as 360Mb/s, which is
sufficient for the bandwidth demands of non-com-
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pressed 16x9, 525 -line video (i.e., D-5 format) and
mezzanine -quality HDTV video (that is slightly com-
pressed at 3:1). With this new version of MegaLink.
now being beta tested, facilities will be able to continue
using their existing coaxial video infrastructure, which
can also handle a maximum of 360Mb/s, then upgrade
to fiber-optic cable throughout their facility as their
resources allow. In addition, the UTAH -300 router
supports NTSC, PAL and SECAM analog, as well as
SMPTE/ITU component or composite signals up to
360Mb/s, the same speed it will travel over the fiber-
optic network.

Figure 1. With the Utah -300 router at its heart, the Vista 270
can switch any input, analog or digital, to any output on the
network.

When Artel's new dense wave division multiplexing
(DWDM) module is used in conjunction with DigiLink
or MegaLink, multiple systems/channels can be com-
bined to travel over the same fiber-optic cable, increas-
ing capacity on an as -needed basis. High video band-
width together with optical multiplexing will enable
broadcasters to meet the challenges of the digital mul-
tichannel, multiservice environment that's taking shape.

Making the transition
In the transitional phase of DTV, broadcasters will

most likely simulcast the same program content en
their DTV and NTSC channels. Multiple channels will
emanate from the same studio master control room. In
the early stages of the transition, if broadcasters choose
to devote the entire DTV bandwidth allotment to the
broadcast of a single HDTV channel, MegaLink will
allow them to feed both transmitters in parallel wish
one 16x9 uncompressed 525 -line 360Mb/s signal. Onze
at the transmitter, the signal could be upconverted to
the Grand Alliance HDTV standard and simultaneous-
ly downconverted to an NTSC signal. In this way, they
would not have to maintain two studio -to -transmitter
links or STLs.

As HDTV matures, more and more 360Mb/s com-
pressed high -definition material is expected to be-
come available for playback. From all appearances,
Vista can serve two masters: SDTV at 270Mb/s and
16x9 SD or compressed HD at 360Mb/s. If broadcast-
ers are not locked into a 270Mb/s infrastructure,
they'll have a ready migration path to a system capa-
ble of handling 360Mb/s, while maximizing their
present investment.

George Maier is vice president, business development for A-tel
Video Systems, Marlborough, MA.

ELECTRONICS
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applied technology
By Charles CateIdo

Louth Automation at HBO

The HBO Communications Center went on-line
in October 1983 and, at that time, was acknow-

ledged to be one of the most sophisticated facilities of
its kind. In keeping with the company's plans to expand
the number of networks and improve the technology,
HBO will soon complete a wide-ranging upgrade of
this 14 -year -old facility. Needing to originate, monitor
and transmit multiple networks while maintaining
high -quality standards, HBO chose to replace most of
the facility's current equipment from videotape record-
ers to the digital transmission compression system.

The changeover from analog to digital began in Sep-
tember of 1996, beginning with the transfer to the CCIR-
601 digital component format and using the General
Instruments' Digicipher II compression system.

Two identical network control rooms and completely
redundant network origination systems were designed
to be operated by one technician for as many as 10
networks simultaneously. Each new digital control
room incorporates the Tektronix Profile, BTS Saturn
master control switchers and Venus routers, Chyron
Max!, Dolby Systems Digital Surround Sound proces-
sor, Tektronix scopes and Barco monitors.
To assist the technician monitoring these new control

rooms, a Crestron touchscreen control system was
installed. This system uses all touchscreen selections
with the ability to modify and customize screens for
enhancements made later to the control room.
Crestron controls everything from lighting and
temperature to the Venus routing system. This
makes it extraordinarily easy to monitor the
10 feeds coming out of each control room,
allowing a technician to monitor the signal
from the tape machines on through
to the scrambling and compres-
sion systems.

A part of the redesign in-
cluded six Louth ADC -
100 automation sys-
tems. The selection
was based on the fol-
lowing criteria:

The Louth ADC -100 automation system.

 Engineered and constructed for long-term durability;
 The ability to be integrated into day-to-day opera-
tions with ease of training and the company's intensive
in-house support;

 Louth's willingness to work with HBO to develop and
revise software and hardware when needed; and
 Louth's extensible object -oriented software design
approach.

HBO uses three Louth systems in each control room.
One system handles HBO and Cinemax feeds, one
system is for multiplexed HBO and Cinemax feeds, and
one system in each control room is used to backup all
of the aforementioned services.

This system uses all

touchscreen selections.

The Louth automation system gave us the resources
to tie the tape machines, cart machines, switchers and
character generators together. The concept is to use a
true client/server architecture, interconnected on a
local area network (LAN). This network consists of file
servers, rack -mount, dual PSU device servers, client PC
workstations and data entry via the database. Tape
database workstations run a program called TurboMe-

dia and are used to enter tape information used by
the program schedule. Pro-
gram titles, time codes for
the start and end of pro-
gramming and program ID
numbers are all stored
within the database.

We use two Sony A-510
Digital Betacam tape ma-
chines installed in Sony
Flexicarts. HBO chose the
Philips BTS Saturn
switcher and Venus rout-
er for their ability to han-
dle multiple networks

using one master control switcher head; this equipment
provides the primary and backup switching systems
used to route the network's signals. Using Louth Air -
protect software, HBO engineering devised a unique
implementation, where a single Venus router is used to
backup serial Saturn master control switchers.
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To compensate for the time delay of the various
targeted time zones (Pacific and Mountain), each of the
specified networks for HBO and Cinemax are delayed
using a Tektronix PDR-100 Digital Profile System with
a customized time -delay software option package. This
package records East Coast network feeds and plays
back a two-hour delay for Mountain time zone and a
three-hour delay for Pacific time zone. Depending on
the destination for each network (digital compression
or analog encryption), a Zaxcom AES limiter/compres-
sor is used to convert to analog and correct any possible
lip -sync delays.

Expanding on the facility's complete conversion to
digital, a number of additional projects have been
implemented that include redesigning our duplication
and edit rooms and designing a new server to transfer
the HBO interstitials between the various HBO build-
ings, again using Louth Automation systems.

The digital edit room has been redesigned beginning
with two Sony DVW A-500 Digital Betacam machines
and three Sony DVR-28 D-2 machines. The supporting
equipment includes Grass Valley's 1000 switcher and
the GN VPE251 editor. Audio mixing is performed by
a Graham -Patten D/ESAM 829. The room is also
equipped with an Abekas A-57, Quantel Picture Box,
Chyron Infinit!, Tascam D-88 cassette and the Fostex
DAT machine.

The digital edit room has

been redesigned.

The addition of 16 new networks has prompted the
need for a faster, more effective means to transfer
information throughout the company quickly. A com-
patible system using server -based architecture is cur-
rently being designed to improve the efficiency for the
transfer of the HBO interstitials. HBO and Louth
have recently developed a direct interface between
the Ampex ACR-225 and the Louth TurboMedia,
which allows the network to transition our inventory
while offering a full complement of caching -type
features. In addition, we are evaluating the SGI Origin
200's server -based architecture for this project, but
have made no commitment. The combination of SGI
Origins, Tektronix PDR-100s and the Tektronix
PDR-200 file server with an Ampex DST archival unit
may soon enable HBO to provide a high-performance
data transfer from edit room to network air, using
100% server -based technology and intelligent soft-
ware solutions.

Charles Cataldo is vice president of broadcast operations at HBO,
Hauppauge, NY.

Coming in
November
Confused?
Is testing a
mystery to
you?
In next month's cover
story Kenneth Hunold,
from ABC Engineering
Testing Laboratories, will reveal the
newest requirements for digital test
equipment.

Satellite
system letting
you down?
Phil Hejtmanek, VP of
engineering at W7 VS,
Detroit, has some
preventive measures

that will keep your satellite linK up
and running.

DTV - How
much will it
cost you???
Industry consultant,
Jerry Wh taker takes
a look at the latest
estimates for stations
in "Budgeting for DTV."

EXCLUSIVE:
Can a "mole" mean
better editing?
Find out in the
November
issue.
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new products

HDTV lenses
Canon
 HDTV HD lenses: these
lenses incorporate Canon's
internal focus (IF) technol-
ogy for superior optics and
allow for creative filter
work, because the front
element does not rotate;
other features include an
ergonomically designed grip and a specially designed protein paint
that absorbs perspiration; the full line of ENG-style HDTV lenses
includes the HJ15X8B IRS/IAS standard zoom lens that weighs about
3.5 pounds, the HJ18X7.8B IRS/IAS long zoom for an unprecedented
18X zoom ratio and a 7.8mm wide-angle (as well as a focal length of
7.8-288mm when using the built-in 2X extender), the HJ9X5.5B IRS!
IAS wide-angle zoom that achieves the widest angle in the world for
HDTV lenses and delivers a 5.5mm wide-angle, while offering a
100mm telephoto focal length with its built-in 2X extender.

Canon, One Canon Plaza, Lake Success, NY 11042; 800-321-4388;
bctv@cusa.canon.com

Circle (254) on Free Info Card

HDTV digital waveform monitor
Leader Instruments V
 LV 5150D: a mon-
itoring unit that
handles both serial
digital and analog
components for
HDTV signals in the
1125/60 (59.94) for-
mat; full waveform monitoring functions in-
clude line select, cursors and memory presets
of test setups; a picture display of the Y or G
component, with a line select strobe is also
provided, and the unit offers a vector display
of chroma component and a Lissajous dis-
play for stereo audio; two SDI inputs are
accommodated with an active output of the
channel selected for observation and the wave-
form display and decoded picture monitor
output may be set to GBR or YPbPr form.

Leader. 380 Oser Ave., Hauppauge, NY 11788; 516-
231-6900; fax 516-231-5295

Circle (266) on Free Info Card
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By Deanna Rood

Non-linear editor with shared Fibre
Channel disk storage and software
RAID technology
ASC
 VR300 NLE: this non-linear editing
system features ASC's FibreDrive,
which implements Fibre Channel as
an ultrahigh bandwidth storage inter-
face, thus allowing up to 12 editors to
have unrestricted, instant access to
every frame stored on a system; the
FibreDrive technology eliminates the
need to transfer or transport data files
and supports up to 96 hours of on-line
RAID -protected digital storage; ASC's
non-linear editors (based on Windows
NT platform) also eliminate digitiz-
ing as a separate step by recording
directly from the field tape to the
timeline.

ASC, 3816 Burbank Blvd., Burbank, CA
91505; 818-843-7004; fax 818-842-8945

Circle (257) on Free Info Card

Second -generation Tomahawk drives y
Micropolis
 Tomahawk AV
Gold 20: a 20GB
3.5 -inch drive de-
signed for audio -
video applica-
tions; these off -
the -shelf drives
are optimized for
the AV industry.
 Tomahawk 18 and 9LP drives: designed for high-perfor-
mance server and workstation environments, these drives
provide enhanced data integrity through round-trip CRC
data protection throughout the entire path, automatic retries
and state-of-the-art ECC with on -the -fly correction; an en-
hanced S.M.A.R.T. implementation incorporates fly -height
monitoring and allows the drive to trigger an alert condition
when any of the vital statistics fall below the threshold.
Micropolis, 21211 Nordhoff St., Chatsworth, CA 91311; 800-395-3748 or

818-709-3300; fax 818-701-2730
Circle (253) on Free Info Card

Audio/video matrix switcher
Extron
 MAV 62: a six-input/two-output composite video and two -channel
stereo audio (balanced or unbalanced) matrix switcher; it is capable of
switching up to six independent video and stereo audio sources to two
independently matrix switched outputs; the MAV 62 allows any one of
the inputs to be switched to any one or both of the two outputs; features
include RS -232 control, audio -follow -video switching and breakaway
and vertical interval switching capabilities for smooth, seamless switch-
ing between input sources.

Extron, 1230 S. Lewis St., Anaheim, CA 92805; 800-633-9876 or 714-491-1500; fax 714-491-1517
Circle (250) on Free Info Card

B1411411%BiAott;4410410,

1 1 8 Broadcast Engineering October 1997



new products

Two-way radio interface
Clear-Com
 TW-40: this two-way
radio interface replaces
the TW-20 and is com-
patible with Clear -Corn,
RTS and other intercom
systems; it allows exist-
ing walkie-talkies or oth-
er two-way radios to be connected to a channel of
intercom; it provides a two-way audio connection and
push -to -talk transmitter keying from any intercom sta-
tion on the line, allowing remote personnel to join in
without being hardwired to the intercom channel; the
interface can be customized to the keying, level and
signaling requirements of the system being used; the
interface features extensive RF and EMI isolation to
prevent electromagnetic interference from affecting the
audio quality of communications.

Clear -Corn, 945 Camella St., Berkeley, CA 94710; 510-527-6666;
fax 510-527-6699; www.clearcom.com

Circle (252) on Free Info Card

Digital video exciter
RadYne
 DVE5050: a
high-speed dig-
ital video excit-
er that is fully
compliant with
European Tele-
com Standard (ETS), DVB and MPEG-2 standards; it
features a high-speed video modulator with synthesized
C -band or L -band output in a 1RU (1.75 -inch) chassis;
the DVE5050 is designed as a high-speed frequency -
agile multidata rate uplink package and is ideal for use
in digital video hub uplinks, transportable systems and
mobile satellite news -gatherings vehicles.

Recline, 5225 S. 37th St., Phoenix, AZ 85040; 602-437-9620;
fax 602-437-4811

Circle (259) on Free Info Card

Production version 3 software
for SADiE and Octavia DAWs V
SADiE
 V3 software: production
version 3 software designed
to operate on SADiE and
Octavia DAWs that integrates
with the hardware's digital
audio I/O, DSP processors
and fast SCSI disk interface;
it features the dynamic real-
location of DSP (DRD) sys-
tem that allows the AT&T's
DSPs found in the SADiE and
Octavia systems to perform real-time functions, such as
EQ or dynamics processing; with DSP functions, the
systems can handle multiple audio tracks.

SADIE, 1808 W. End Ave., Suite 1119, Nashville, TN 37203; 615-
327-1140; fax 615-327-1699

Circle (265) on Free Info Card
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Next -generation MPEG-2 decoder board V
Vela Research
 CineView: a line of low-cost
decoders that feature MPEG-2
decoding direct to a PC VGA
monitor and an NTSC or PAL
monitor (optional); a key fea-
ture of CineView is push tech-
nology, which is the ability as a
client to receive data without requesting it when operat-
ing in a client/server environment; with. CineView, an
application can be designed that "waits" for the video to
be pushed or broadcast to the decoder via an Internet,
Intranet, LAN or WAN, and when CineView senses the
networked broadcast video, the decoder is activated for
immediate playback without user intervention.

Vela Research, 2501 118th Ave. North, St. Petersburg, FL 33716;
813-572-1230; fax 813-573-2508
Circle (261) on Free Info Card

High- and low -frequency vibration dampers
AR Products
 MOD VI, MOV VII &
MOD VIII: these three mod-
els of high -frequency vibra-
tion dampers have a range of
11 clamp sizes from 1/2 -inch
cable diameter to 17/8 -inch;
they can be used on new or older towers where the old
Stockbridge dampers need to be replaced; the new AR
damper is designed to avoid damage from dynamic
loads, ice and hurricane winds; test data is available.
 Sandamper System: this system is designed to control
low -frequency vibration and features a unique method
of damping that is not subject to wearout; it is com-
bined with snubbing action for effective control of guy
galloping; the damper is located on each guy cable near
the top of the tower where tower motion is greatest; a
tether cable is attached from the Sandamper device to
the tower leg at the next lower guy and safety devices
prevent excessive guy loading.

AR Products, 3 Wingate Rd., Lexington. MA 02173;
phone/fax 617-862.7200

Circle (251) on Free Info Card

Aurora workgroup editing solution
Alex Informatics
 Aurora: this software -based shared -storage solution
for Windows NT has been dubbed a "virtual server;"
it concurrently delivers real-time MJPEG or uncom-
pressed video to up to 100 workstations and can
provide an entire post -production team with shared
video file storage, eliminating tape and file transfers; in
an Aurora system, the workstations are connected to a
centralized storage array via a high-speed Fibre Chan-
nel or SSA backbone; the Aurora software acts as a
distributed file management system for Windows NT
and is installed on each workstation; the uncompressed
or MJPEG digital video files are delivered to the
workstations on -demand and in real time.
Alex Informatics,1930 rue Gagnon, Lachine, Cuebec, Canada J8T

3M6: 614-422-0022; fax 514-422-0020; www.alex.com
Circle (255) on Free 'nfo Card
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new products

DVD player V
Panasonic
DVD-T2000:
a DVD player
designed for
professional
applications
and offers RS-
232 computer
control for interactive applications; permitting multiple
camera angle shots and seamless branching, it allows the
user to choose between different story lines and viewing
angles with the touch of a key; the DVD-T2000 com-
bines the quality of 500 lines of horizontal resolution and
the ability to play back DVD discs, as well as video and
audio CDs; it delivers a video signal-to-noise ratio of
65dB, audio signal-to-noise ratio of 106dB and a dynam-
ic range of 96dB; the player delivers ultrahi-fi 96kHz/20-
bit linear PCM audio that exceeds even CDs and includes
a Dolby Digital (AC -3) decoder for playing Dolby Dig-
ital Surround soundtracks.

Panasonic, One Panasonic Way, Secaucus Way, NJ 07094;
800-524-0864

Circle (275) on Free Info Card

Software that increases editing capabilities and adds
real-time titling
Scitex
 SphereOUS for Micro -
Sphere version 1.4.6
(combined with the En-
hanced Production Pack-
age): MicroSphere is a
dual -stream editing sys-
tem that uses the Truevi-
sion Targa 2000 RTX
card, which offers users the ability to work more effi-
ciently with the release of this significant upgrade; some
of the new features include unlimited layering capability
for the DveousFX video effects engine with build to disk,
additional real-time 3-D warp patterns, the ability to
output projects to tape with or without time code, the
ability to batch import AIFF and CD audio files, and
controls for turning on and off any of the audio tracks one
through four available in print to tape with time code; in
addition, the number of keyboard shortcuts has been
increased.

Scitex, Court Square Bldg., 200 E. Lexington St., Suite 705,
Baltmore, MD 21202; 415-599-3183; wvnv.scitexdv.com

Circle (272) on Free Info Card

Seamless flooring system for studios
Crossfield Products

Edit desk
Winsted
Corporation
 Model E4403: a
94 -inch -wide edit
desk featuring a key-
board/mouse shelf
that can be posi-
tioned at tabletop level, tilted or dropped down to
achieve the most comfortable height; the desk comes
with two 24'h -inch (14U) racks that can accommo-
date most editing CPUs, hard drives and decks; a
four -inch riser shelf keeps monitors at the correct
viewing height, and it can be mounted anywhere
along the back edge of the desk.
Winsted, 10901 Hampshire Ave. South, Minneapolis, MN 55438-

2385; 800-559-6691 or 612-944-9050; fax 612-944-1546;
www.winsted.com; racks@winsted.com

Circle (274) on Free Info Card

Fibre Channel disk array available
with buiilt-in fiber hub V
MegaDrive
 Aria: a Fibre Channel
disk array with an op-
tional built-in four -port
copper hub that allows
additional devices to be
daisy -chained with the
benefits of hub resiliency
and loop redundancy; the
built-in hub works well
for small workgroups
where multiple hosts need
to be direct -attached to a
single Aria array or when
additional local storage
is necessary; the high-performance data storage sys-
tems are based on the Fibre Channel Arbitrated Loop
interconnect standard (FC-AL) and offer virtually
unlimited upgrade path and performance up to 2.5
times faster than current SCSI -based systems; the
eight -slot disk array is built around a low -noise active
backplane that delivers maximum data integrity by
eliminating noise -reducing internal cables.
MegaDrlve, 9201 Oakdale Ave., Chatsworth, CA 91311; 818-700-

7600; fax 818-700-7601; www.megadrive.com;
sales@ megadrive.com

Circle (268) on Free Info Card

 Dex-O-Tex: this seamless flooring is a durable, water -phase resin
material that is applied with a trowel in a series of coats to achieve
a smooth finish; the grout coats allow the applicator to remove slight
depressions that could cause camera flutter; for a like -new finish, you
can roll on a fresh coat of topcoat sealer at any time; the flooring
comes in several formulations and finishing coats and can be
installed over concrete, metal or wood surfaces.
Crossfield Products, 3000 E. Harcourt St., Rancho Dominguez, CA 90221; 310-886-

9100; fax 310-886-9119; www.dexotex.com
Circle (260) on Free Info Card
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Non-linear video editing software V
Matrox
 Version 4.ORT of
in:sync Speed Razor:
version four of this
non-linear video edit-
ing software takes ad-
vantage of the Matrox
DigiSuite boardset to
offer users uncom-
pressed D-1 video
quality, 48kHz DAT audio quality, real-time AB roll and
graphics editing; it also includes a full complement of
more than 100 real-time wipe, tile and dissolve transition
effects; some other new features include Bezier curve
control for software effects and support for real-time
audio effects.

Matrox, 1025 St -Regis Blvd., Dorval, Quebec, Canada H9P 2T4;
514-685-2630; fax 514-685-2853; www.matrox.com/video

Circle (267) on Free Info Card

High -density mixed -signal routing switchers V
Pro -Bel
Freeway: a range of
low-cost, high -density
mixed -signal modular
routing switchers that
can handle serial digi-
tal video, AES digital
audio, analog video and
stereo analog audio formats; any combination of signal
type can be chassis; Freeway also
offers the possibility of format -independent audio sig-
nal routing.
Pro -Bel, Danehill Lower Earley, Reading Berkshire RG6 4PB, United
Kingdom; +44 (0)118 986 6123; fax +44 (0)118 975 5787; sales@pro-

bel.co.uk; www.pro-bel.com
Circle (273) on Free Info Card

Single -channel fiber video transport
Artel
 DigiLink 1220: this fiber-optic transport provides
broadcast -quality NTSC and D-1 in the same unit; the
DigiLink 1220 can be used in its analog mode today and
in the digital mode in the future by simply selecting the
front -panel switch for D-1; the DigiLink 1220 is fully
compatible with industry -standard routers, as well as the
DigiLink and MegaLink product lines; a front -panel
display allows monitoring of output power; audio, laser
status and receiver levels.
Artel, 237 Cedar Hill St., Marlborough, MA 01752; 508-303-8200; fax

508-303-8197; www.artel.com
Circle (263) on Free Info Card

Background I/O software utility
Discreet Logic
 Backdraft: this background I/0 utility manages the
movement of media assets, such as clips, audio and
images, within a facility freeing up effects systems, such
as Inferno and Flame; framestores can be archived with-
out effecting the application that is using it; Backdraft is
built on top of Wire facilitating acces to and transport of
information across the network.

Discreet Logic, 10 Duke St., Montreal, Quebec, Canada H3C 2L7;
514-393-1616; fax 514-393-0110; info@ discreet.com ;

www.discreet.com
Circle (264) on Free Info Card

Non-linear editing system
Panasonic
 DVedit: an af-
fordable, all -dig-
ital DVCPRO-
based non-linear
editing system for
the Windows NT
platform;DVedit
features the
DVCPRO ver-
sion of the Targa 2000 RTX video engine, Panason-
ic's Postbox editing software, Jog Pak edit controller
and RS -422 VTR control card; the completely inte-
grated non-linear system includes a 200MHz Pen-
tium Pro class machine, Adaptec dual SCSI control-
ler and Seagate video hard -drive storage.

Panasonic, One Panasonic Way 2A-2, Secaucus, NJ 07094;
800-524-0864 or 201-392-4319; fax 201-392-6001
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Multiplexer
Thomson Broadcast Systems
 DBX2200: this transport stream multiplexing and
re -multiplexing product accepts up to 12 separate
physical inputs for transport streams, each carrying
one or more services in their TS format with SI/PSI
and delivers a fully MPEG-2-DVB compliant trans-
port stream, including updated SI/PSI information; it
provides drop in and drop out of individual segments
or program streams and accepts user data, such as
conditional access information, data for interactive
services developed using the OPEN TV platform and
EPG data all at data rates up to 8Mb/s; these features
make the DBX2200 well -suited to digital TV broad-
cast centers, as well as cable head -ends where local
programming insertion and retransmission are fre-
quently required.

Thomson Broadcast Systems, 17 rue du Petit Albi , BP 8244/
95801 Cergy-Pontolse cedex, France, 33 (1) 34 20 70 00;

fax 33 (1) 34 20 70 45
Circle (269) on Free Info Card

Lighting systems
Sachtler 10'

 Coolscreen: a range
of rugged, modular de-
signs that conform to
CE wiring standards;
the studio version has
an input for existing
analog or DMX dim-
mer circuits while the
second version is a uni-
versal model for mo-
bile use and for new studios; the universal model also
features a built-in electronic dimmer that can be
controlled by analog or DMX control; the control
system can be changed at any time without changing
the lighting or its operation and flicker -free perfor-
mance is guaranteed for any control system.
Sachtler, Gutenbergstrabe 5, D-85716 Unterschleibheim, (0 89) 3

21 58-200; fax (0 89) 3 21 58-227
Circle (270) on Free Info Card
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Newsroom editing
low-rez - why
bother?
Continued from page 60
into an edit room with a printed list of
tape IDs with accurate time -code mark-
ers for every clip needed.

Workflow changes
With a system that allows a number of

users simultaneous video access, broad-
casters can begin to work in different
ways. They have the ability to make low -
resolution video available to many users
and the ability to be productive with that
video earlier in the process.

Traditional tape -based systems create
linear workflow processes. Video arrives
and is recorded. After recording is com-
plete, video can be edited. Then, the source
tape can be handed to someone else to start
editing another project with the same ma-
terial. Broadcasters have developed
workarounds to make this process more
efficient, such as double -recording impor-

tant feeds and logging material as it comes
in to speed the clip selection process.

By using low -resolution video proper-
ly, broadcasters can begin to create non -
serial, non-linear workflow. They can
begin several processes in parallel. Vid-
eo can come into the facility and editing
can begin simultaneously at several lo-
cations. New approval processes can be
set up based on the system's ability to
make material available over the net-
work, without disrupting ongoing pro-
cesses. A workstation can also access
video and text in the same workspace.

Price/performance
Systems that are efficient at pairing

high- and low -resolution images will
deliver more functionality and access to
media with today's technology. Because
the process of storing and distributing
high- and low -resolution images and
sound rely on the same base technolo
gies, the spread in cost between the two
will always be about the same. As high -

resolution systems become cheaper and
fastec so will low -resolution systems by
about the same factor. No matter how
cheap disk storage gets, it will always be
much cheaper to store low-res images.
With many users desiring systems that
will keep many years of material on-
line, low -resolution -based systems will
offer a more cost-effective solution.

Working with low -resolution images
will offer new possibilities with wide -
area networking, possibilities that will
always benefit from systems that re-
quire lower -bandwidth requirements.

Systems that make use of low -resolu-
tion images are about to arrive in force.
Properly implemented, these systems will
be compelling solutions to many of the
workflow issues faced in newsrooms.
They will also offer benefits that will not
be canceled or replaced as technology
makes video on disk cheaper.

David Schleifer is product marketing manager,
newsroom systems, Avid Technology,
Tewksbury, MA.

74e

The
CONVERGENCE
of high quality sound

and low cost

min
Enhanced Betacarn VCRs

 4 -track high performance audio
capability

Fully installed or in kit form

 100% BVW compatibility

 Provides 4 -track audio output to
digitize for non-linear bays

 Easy to install

CONVERGENCE
CORPORATION

111111111ES332=7
Los Angeles New York
1840 Flower Street

Glendale, CA 91201
600 W. 37th Street, 2nd Floor

New York, NY 10018

818.551.5858 212.268.8800

www.broadcaststore.com

GALLERY.
They got their

machines under

control.. so what

are you waiting for?

The Secret is. Outi
Two of the world's largest DRS operators

have our OmniJET 'Machine Control Server

and Iffx-800- DTMF transceiver systems.

Check out these features:

OmniJET'm

 LAN/WAN TCP/IP

 RS -422 Ports

 Sony S -BUS interface

 VSYNC/LTC input

Dix -800 ''

 DTMF cue tones 8 channel

receive AND transmit

 Builtin GPIO and Relay,

with LTC reader option...

 Web Browser set-up

And that's only the beginning. How about independent router control,

advanced digital ad insertion, client server machine control, router pro

WO conversion and much more for your scalable system automation

requirements.

Don't wait... get yours NOW!

pacific
computing

P.O. Boa 66378
Scotts Valley, CA 95067
Te1:14081 336-8867
Far(40131 336-8520
pecIllcoeneteom.com
www.pacilic.computIng.com

Slow Motion Controller
for Demanding Sports Production

CZ)
ST300

Slow Motion Controller, $3000
 All the features and functions you would

expect to find on an $8,000 to $12,000
slow motion controller!

 Control up to 4 VTRs

 Simple and easy to use. Small space -
saving footprint.

 Quickly and easily store and recall up to
100 cue points per VTR,

 T -Bar or delented wheel provide fast a
easy slomo control

 Can be customized for your specific
application

Another Control
Solution From . . .

DNF
INDUSTRIES

DNF Industnes
9910 Mends Blvd.. Suite 0, Sun Valley. CA 91352

Phone 18181 252-0198 FAX 18181 252-0199
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MATCH
IT!

HENRY ENGINEERING
503 Key Vista Drive
Sierra Madre, CA 91024 USA
TEL (818) 355-3656 FAX (818) 355-0077
FAX -on -Demand Doc #120 (818) 355-4210
http://www.henryeng.com

144 .LUtt11,11,111
IHF:-*PRO 41.:1 1.7.o
INTEMACI

Get Matchbox Il to convert "consumer"
(RCA and mini -jack) audio inputs and
outputs to "600 ohm" balanced lines at
+4dbm professional levels. Eliminate
the hum, buzz, and distortion caused
by mismatched levels and impedances!
Gold plated connectors and direct -
coupled, active circuitry yield superb
audio performance. Over 20,000 units
in use wor,dwide!

I -E
HENRY
ENGINEERING

We Build Solutions.
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Call For Rigid Line
MYAT & Components

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.

380 Chestnut St
P.O. Box 425
Norwood, NJ
0 7 6 4 8
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CLIP AND SAVE!Cc).?"-- BAF SATELLITE SPACE
BAF Satellite Space (800) 966-3822
Best price & service, domestic & international  KU & C -Band, SNG & long-terin rates
Locm. (804) 221-0544 FAX (804) 221-0818 E-MAIL 2059198.mcimail.com

SNV, ENG, EFP, Radio ENG/SNV Vehicles (800) 633-8223
ADDRESS 314-316 Northstar Ct., Sanford FL 32771 LOCAL (407) 324-8250
FAX (407) 324-7860 E-MAIL baf@gate.net WEB http://www.halcom.com

European Sales +44 1789 765 850
ADDRESS Unit 2, Tything Park; Arden Forest Industrial Estate; Alcester,
Warwickshire, B49 6ES UK FAX +44 1789 765 855

- -
man g enra,

j- BAF
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INTERFACE PRODUCTS

1=1 Serial Digital A -to -D
and D -to -A

NTSC/PAL Decoders/
Encoders

 Digital DA's
El Monitoring D/A's
El Audio embedders/

extractors

Television Equipment Associates, NY
914.763.8893 Fax: 914.763.9158

Matthey Electronics. UK
+44 1782 524918 Fax: +44 1782 524977

E Mail: sales@matthey.demon.co.uk

74-e GAL
YOUR BEST

CONNECTION TO

4f7A /AY
IS

WAVE I.

As Canare's Most
Complete Full -Line Stocking
Distributor our mission is to

help you! Not just on the
vipt easy stuff, but on every item you

need. You can count on us.
For Price, Service tM Support. From

Stock Cables to Custom Assemblies.

0.999-4283

Put us to

Dr`

test! CALL

lir Call for Free
Catalogs

ORIGINAL

SONY
Panasonic

REPLACEMENT

&

PARTS

Stocking the Nation's Largest Inventory
of Professional and Industrial Pals

- AND -

: I 141Alttl A 9' 1 I 111100

Belden AMPHENOL SHURE
BIlk UnIELITFIIIC CYJ,3._

CALI

M
MOW

-ria_Ex 8 MUCH MORE!

TO SPIN WM/ OE NORM SPECIALISTS!

HE
PH: 800693804316
Ext. 335 a 336

7350HermanWay
Miami, FL 33122 FAX 305.392.3311

Hudson, NY - Nashville, TN
997 Carare BEG97
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FREE -7
1997

H.L. DALIS
CATALOG

'1__OYEB 35) PAGES 7-

Atdio,
Video 8:
Broadcast
Er gineering
St. polies Since 1925

Autiorized Distributor for over 25C Major
lines includ ng Kings Broadcast, Belden,
NeUrik, Canare, John Fluke & Mot )rola

Call, Fax or i-mail Stanley Marks for your Foe Copy

14Y] Ph.:718-361-1100 Fax 718 3E2 7654

Nationwide 1-800-HLDALIS
E-mail: hIdalis@ix.netcom.ccrn

H.L. DALIS Inc.
35.35 24th St, Long Island City, NY 1106

"MED THE REST? NOW TRY THE BEST!
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industry briefs

Business
Leitch Technology Corporation, Chesapeake, VA,

will acquire ASC Audio Video Corporation, Burbank,
CA. The move broadens Leitch's offerings and gives it
a strong foothold in the market for the design, manu-
facture and sales of video digital disk recorders. Under
terms of the agreement, ASC will continue to operate
as a separate entity in the short term, and sales/support
services should not be affected.

Tektronix, Inc., Beaverton, OR, has agreed to pur-
chase Siemens Communications Test Equipment (SC1E)
GmbH, a wholly -owned subsidiary of Siemens based in
Berlin. All of SCTE's approximately 230 employees
and a majority of the 45 -person sales force are expected
to join Tektronix.

Columbine JDS (CJDS), Golden, CO, has acquired
Media Solutions International, New York City. Media
Solutions produces MediaLine for Windows, a soft-
ware solution for direct response television. The acqui-
sition expands CJDS's suite of software applications
for the media business, including solutions for media
reps and TV stations.

Columbine also acquired UK -based Broadcast Soft-
ware Systems (BSS). The flagship product of BSS, the
Broadcast Master software suite, was the first fulls
integrated suite of PC -based software for the program-
ming area of television.

ABC Television's first all -serial digital mobile unit,
ABC -1, has been completed by A.F. Associates (AFA),
Northvale, NJ. AFA designed and built the video
production system to assume the flagship position in
the network's Sports Production Fleet.

Photo courtesy of Andy Washnik Studio.

The custom trailer measures 53 feet and is comprised
of a 12'x14' production control room, video and audio
control rooms, a transmission area and a graphics
room. The unit also includes a 38 -foot curbside ex-

pandable section' for operations space. Two roadside
sections expand for monitor walls, capable of support-
ing 25 cameras.

CBS -owned station KDKA, Pittsburgh, has taken
delivery of 143 pieces of Panasonic DVCPRO equip-
ment to upgrade its station and news in the field
operations. Included in the order are 25 AJ-D700
camcorders, 18 AJ-D750 studio editing VTRs, 44 AJ-
D230 desktop VTRs, nine AG -A850 edit controllers
and an AJ-LT75 laptop editing system. The equipment
will be assigned to the field, multiple news bureaus,
satellite and microwave trucks and two helicopters.

In another important deal for Panasonic, Reuters
Television has chosen Panasonic DVCPRO equipment
for all field acquisition and field -editing requirements.
Reuters will be installing DVCPRO equipment in a
phased program over the next three years in all of its
international offices. Principle equipment includes the
AJ-D800 2/3 -inch camcorder, the AJ-LT75 laptop edi-
tor and a range of VTRs.

ABC affiliate KITV-TV in Honolulu, which has re-
ceived the first DTV construction permit from the
FCC, will launch the nation's first all -digital TV station
using JVC's Digital -S as its station -wide format. A
Hearst -Argyle TV station, KITV has made a major
investment of more than $500,000 in Digital -S with the
purchase of 22 BR -D85 edit recorders, 11 BR -D40
dockable recorders, 19 BR -D750 edit recorders and 22
SA -D80 digital I/0 boards.
JVC, Elmwood Park, NJ, also announced that Wa-

bash Communications, owners of network -affiliated
TV stations in Terre Haute, IN, and Fort Meyers, FL,
has made an investment of more than $1 million in
Digital -S. The purchase included studio editing and
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field -recording equipment to enable the stations to
acquire, edit and feed local news in 4:2:2 component
digital.

Harris Corporation, Quincy, IL, recently transmitted
a Major League Baseball game between the Baltimore
Orioles and the Cleveland Indians from Oriole Park at
Camden Yards in Baltimore to the National Press Club
in Washington, DC. The game was captured on DTV
cameras and transported via fiber and satellite to WHD
and WETA stations in Washington and broadcast live
by Harris transmitters at each station.

Spotlight Production Services Inc., Dallas, took
delivery of three IFpro 18x lenses from Canon
USA, Lake Success, NY. Spotlight is building a
three -camera mobile switching system that will
incorporate the three 18x9 lenses, as well as three
new Sony DXC-D30 digital cameras.

Canon's 18X family of lenses, which includes
the YJ18X9B KRS and YH18X6.7 KRS, offer
the longest zoom ratio in its class, the widest
angular field of view (52.1° x 40.3°) and a short

MOD (0.9m).
All optical ac-
cessories, in-
cluding wide
and tele-side
converters are
also available.

In addition,
VTE Mobile
Television

Production, Torrence, CA, recently purchased
30 Canons for its mobile production units. The
orders include six 70X, 10 J55X, 12 J20aX and
three J9aX lenses. The lenses will be employed in
VTE's NFL, NBA and Major League Baseball
coverage, as well as other field productions.

Quantel, Darien, CT, has confirmed that discussions
are under way between Quantel and Matsushita, Pana-
sonic's parent company, with a view to Quantel offer-
ing native DVCPRO compatibility in its products.

BBC Outside Broadcast has purchased, from Thom-
son Broadcast, France, the world's largest production
switcher and installed it in a new 20 -camera DMCCR
remote truck. The switcher, called the 9348, is based on
the Thomson 9300 and uses the same electronics
mainframe for video and key processing. Offering two
mix effects banks, plus a third ME downstream, the
mixer uses a special control panel that provides the
operator direct access to 48 production sources, plus
the additional 16 available on the upstream router as
secondary signals.

Dielectric Communications, Raymond, ME, has been

chosen by Miller Tower, Co., New York City, to provide
a complete RF package, including multistation combin-
er equipment, a computerized protection system, dual
high -power coaxial transmission lines, nitrogen pres-
surization equipment and master antenna, for a new tall
tower project to be built in Cedar Hill, TX. The tower
will accommodate TV and FM transmission.

Exabyte Corporation, Boulder, CO, announced an
agreement by which it will begin supplying its Mam-
moth 8mm tape drive to QuVIS Topeka, KS, for
incorporation into its QuBit digital video recorder. The
40GB, 6MB/s Mammoth will provide rapid and high -
capacity digital storage for QuBit, a 12 -bit motion
image recording device. QuVIS is now shipping the
first production units of QuBit to its customers.

CBS affiliate WWL-TV, New Orleans, has invested in
a second Quantel editing system less than 18 months
after the purchase of an Editbox non-linear, on-line
editing system. The new system has been purchased by
4th Dimension, the production arm of WWL-TV that
posts commercials, infomercials, long -form and corpo-
rate work for numerous out -of -house clients.

NDS, Newport Beach, CA, has selected Zenith Elec-
tronics Corporation, Glenview, IL, to supply digital
set -top boxes for its new end -to -end digital video
system. The Zenith World Box is designed and config-
ured to interact seamlessly with NDS Software, condi-
tional access and head -end products.

People
Peter S. Wilmott, president and chief executive officer

of Zenith Electronics Corporation, Glenview, IL, an-
nounced his retirement. Wilmott will lead the search
for a successor and will remain on the Zenith board of

directors.

Rick Plushner has been named pres-
ident of Solid State Logic, North Amer-
ica, New York City. Plushner most
recently served as vice president of
sales, Americas, at Euphonix.

Stephen Jensen has been appointed RF design engineer
for Broadcast Electronics, Quincy, IL.

David Linick has joined the senior
engineering staff of A.F. Associates,
Northvale, NJ.

The board of directors for the National Captioning
Institute, Vienna, VA, has elected Gerald I. Isenberg,
Margery Kraus and Jack Shea to join the board.
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THE PROFESSIONAL'S SOURCE FOR PHOTO,
11

PHOTO - VIDEO - PRO AUDIO

FOR ORDERS CALL: OR FAX 124 HOURS):

800-947-9928 800-947-9003
212-444-5028 212-444-5001

On the Web: http://www.bhphotovideo.com

TO INQUIRE ABOUT YOUR ORDER:

800 221-5743  212 807-7479
OR FAX 24 HOURS:

800 947-2215  212 366-3738

72 MILLER
Fluid Heads and Tripods

The silky, smooth action of each Miller Fluid Head is the product of
the finest quality cast and machined parts functioning together in
a fluid environment. They are engineering masterpieces, built to
operate under extreme conditions. They're engineered to excep-
tionally fine tolerances and their mechanisms are protected effec-
tively against ambient moisture and dust.

Miller 20 -Series II
Fluid Head

 Dynamic fluid drag control
 Sliding/quick release camera platform
 Weighs 4 lbs. - handles up to 22 lbs.
 Counterbalance system compensates

for nose heavy or tail heavy camera
configurations and permits fingertip
control of the camera throughout the
tilt range.

 Includes independent pan and tilt
locks, bubble level, dual pan handle
carriers and integrated 75mm ball lev-
elling.

Miller 25 -Series II Fluid Head
 100mm ball level fluid head  Robust, fig 'weight, low profile design
 Quick release camera platform  Weighs 71bs.--handles up to 25 lbs.
 Multi -step fluid drag system and integrated counterbalance sys-

tem provide uttra-smooth, repeatable pan-and-titt fluid control
and finger-tip camer balance for ENG camcorders. industrial CCD
cameras or small studio cameras

#601 -Lightweight Tripod
Weighs 4.5 lbs., supports up to 30 lbs.
Minimum height down to 241, maximum height to 5T.
Extremely portable, folds down to 33'
Engineered from thermoplastic moldings,
diecast allay and hard anodized tubular alloy.
Fast, one turn, captive leg locks
Includes 75mm (3') ball levelling bowl

#649 -2 -Stage Tripod
Two extension sections on each leg. Operates at low levels as well
as normal heights without the use of mini legs.
High torsional rigidity, no pan backlash
Weighs 6.6Ibs., supports 50 lbs.  Very portable, folds to 2T
Includes 75mm (31 ball levelling bowl

System 20 /338-Miller 20 Head, 601 Lightweight Tripod,
On Ground Spreader

System 20 ENG #339-Miller 20 Head, 649 2 -Stage Aluminum,
On Ground Spreader

System 251500 --Miller 25 Head, 611 Lightweight Tripod,
On Ground Spreader

System 25 ENG 002-Miller 25 Head, 641 2 -Stage Aluminum,
On Ground Spreader

Vinten
Vision SD 12

Pan and Tilt Head with Serial Drag
The Vision SD 12 head features "Serial Drag" pan and tilt system.
System consists of a unique, pemmnently-sealed fluid drag and an
advanced lubricated friction drag. You achieve the smoothest pans
and bits regardless of speed, drag setting and ambient temperature.

 Patented spring -assisted counter -balance system permits per-
fect "hands-off" camera balance over full 180' of tilt.

 Instant drag system breakaway and recovery overcome inertia
and friction for excellent "whip pans".

 Consistent drag levels in both pan and tilt axis.
 Flick on, flick off pan and tilt caliper disc brakes.
 Greater control, precision, flexibility and "touch"
 Touch activated, time delayed illuminated level bubble.
 Working conditions from as low as -40' up to +60°C.
 SD 12 weighs 6.6 lbs and supports up to 35 lbs.

Vision Two Stage ENG and
LT Carbon Fibre ENG Tripods

The ultimate in lightweight and innovative tripods, they are avail-
able with durable tubular alloy (Model /3513) or the stronger and
lighter, axially 8 spirally wound carbon fiber construction (Model
13523). They incorporate torque safe clamps to provide fast, safe

self-adjusting leg clamps.
 "Torque Safe" requires no adjustment. Its unique design adjusts

itself when required, eliminating manual adjustment and mainte-
nance and making for a much more reliable clamping system.

 New hip joint eliminates play and adds rigidity.
 They both feature 100mm levelling bowl, fold down to a com-

pact 28", and support 45 lbs.
 /3513 weighs 6.5 lbs - #3523 CF (Carbon Fibre) weighs 5.2 lbs.

Vision 12 Systems
Vision 12 systems include #3364-3 SO 12 dual fluid 8 lubricated
friction drag panrtilt head, single telescoping pan bar 8 clamp with
100mm ball base.

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

tripod with 100mm bowl
 3363-3 Lightweight

calibrated floor spreader.

SD -120 System
 SD -12 pan and tilt head
 3513-3 Two -stage ENG

tripod with 100mm bud
 3314-3 Heavy-duty

calibrated floor spreader

VIN-5ST and VIN-10ST
 Compact 8 lightweight, they  Ideal for the latest

maintain Vision performance generation of dockable and
and quarry one-piece camcorders.

 Provide total stability and duns-  Compatible with all Vision
bilry with payloads up to 33 lbs. accessories,

VIN -SST includes Vision 5LE head, single stage toggle clamp
tripod, spreader and soft case.
111N-10ST includes Vision 10LF head, single stage toggle clamp
tripod, spreader and soft case.

A next generation internal focusing lens with the shortest MOD and widest
angle of any standard lens, the J15aX8B IRSAAS is a standard ENG lens that
lets you shoot in tight or restricted areas at the closest mimimum object dis-
tance ever possible and capture more of the subject. It incorporates all the
great features of IF+Ienses including a built-in 2X extender, high MTF perfor-
mance, Hi-UD glass, square lens hood and Canon's "Ergonomic Grip".

Canon
IF+ Series 1/2 -inch & 2/3 -inch Zoom Lenses
Canon's IF. family of lenses are engineered to meet the needs of the next generation of broadcast-
ing while meeting the standards of today. Besides having the widest wide angle lens available, the
IF+ lens series have wider angles at shorter M.O.D. (Minimum Object Distance), provide higher
MTF performance and incorporate Hi -U0 glass for reduced chromatic aberration. In addition to
superb optics they're all designed with Canon's "Ergonomic Grip" for fatigue -free shooting over an
extended time. IF+ lenses are your assurance of unsurpassed quality and performance for today and tomorrow.

J15ax8B J20ax8B IRS/IAS
Excellent for ENG, sports and production, the J20aX8EI
IRS/IAS lets you squeeze in shots from 8mm and still
take you all the way out to 320mm with its built-in exten-
der. Incorporates all IF+ features, plus is the only lens
(besides the J9aX5.2B IRS/IAS) with aVari-Polar lens
hood, enabling rotation of attached filters.

JVC GY X2B 3-CCD S -VHS Camcorder
 Newly designed three 1/2" CCD image sensors deliver 750 lines of horizontal resolution

and superb signal-to-noise ratio of 62dB
 Micro -lens technology provides exceptional sensitivity of F8.0 at 2000 lux and LOLUX

mode lets you shoot with almost no light! Shoot superb footage with excellent color bal-
ance at a mere 1.5 lux

 Variable Scan allows flicker -free shooting of a computer screen
 Full Time Auto White circuit lets you move from incandescent to
fluorescent to outdoor lighting without changing white balance or the filter wheel.

 Quick Record Mode - when turned on the camera is set to the auto iris even if lens
is set at manual. Also activates Automatic Level Control and Extended Electronic Ids which provides both variable gain and variable shut-
ter. Shoot continuously from dark room to bright outdoors without having to adjust gain, iris or ND fitter.
 Dual output system allows camera output to be connected directly to an external recorder

NEW! KY -D29 3-CCD Color Video Camera
One of the most sensitive cameras ever developed, the KY -D29 sets the standard
for 3-CCD cameras and is also ideally suited for today's digital recording formats.
With a sensitiviry F11 at 2,000 lux, the KY -D29 can shoot in light as low as a
remarkable 0.35 ha. It also offers a signal-to-noise ratio of 65 dB (with its DNR
function on), and delivers 850 lines of horizontal resolution. The exceptional reso-
lution and sensitivity of the KY -D29 are achieved by three new 760,000 pixel 2/3'
interline transfer (IT) CCDs, the highest pixel count in the industry.

All -Neer Digital Signal Processing
 Advanced 14 -bit Digital Signal Processing (DSP) and 3 -dimen-

sional Digital Noise Reduction (3D DNR) circuitry make this
camera ideal for acquisition with todays popular digital formats,
especially JVC's revolutionary new Digital -S.

 DSP within the camera provides astonishingly crisp, high -quality
images, while minimizing analog distortions and noise. DSP also
makes the camera more flexible and easy to use. It even
smooths the transitions between gain and white balance settings
so that viewers won't notice sudden changes of settings while
the tape s rolling.

 Digital signal processing is enhanced with new 3D digital noise
reduction circuitry to make it even more practical. By mixing
multiple frames to cancel out random noise, then using motion
detection to minimize lag. JVC's exclusive 3-D DNR produces
dramatic results, far superior to any other DSP camera.

Super Latex tor Exhemely Low Light Shooting
 Incredible new Super LoLux technology allows you to obtain a

broadcast -quality picture in light as low as 0.35 tax. This extra-
ordinary low light capability is the best ever achieved' and is
made possible by utilizing JVC's exclusive LoLux dual pixel
readout technology (increasing gain by 6 dB without introducing
noise) while at the same time doubling the pixel readout integra-
tion time to 1/30 second.

Versatile Docking Capability
 Extremely high quality 4:2:2 digital recordings can be made by

docking the KY -D29 to JVC's BR -D40 dockable
recorder. This digital combo produces recordings far superior to
any component analog camcorder, or 4:1:1 digital
camconder.The KY -D29 also docks directly to JVC's BR-DV10
DV -format and BR -5422 S -VHS dockable recorders andcan dock
to Betacam SP recorders using an adapter.

Features for a
Wide Range of
Applications
 The KY -D29 is

loaded with a
wealth of high -

range of broad
cast and professional applications. continuous auto black
(CAB) continuously takes a black balance setting, and full-time auto
white for continuous compensation of color temperature changes.
balance the camera in real time, all the time. This allows you to con-
centrate on getting the shot, and not on adjusting the camera.

 Because different shooting situations require flexibility, the KY -D29
offers selectable vertical resolution. In the Standard Mode, the cam-
era produces 380 TV lines of vertical resolution. However, in the "V -
Plus' high vertical resolution mode, the camera puts out 420 TV lines
of vertical resolution, allowing you to increase vertical resolution
without sacrificing sensitivity or lag, while maintaining 850 N lines of
horizontal resolution..

 Focusing is easier than ever with Accu-Focus. By momentarily
decreasing depth of field, fast 8 critical focus is achieved instantly.

 Commonly used features can be activated without having to scroll
through layers of menus. Features such as shutter control, variable
scan, black stretch, black compress, CAB, iris modes, Accu-Focus,
DNR and zebra are all menu -free. And for those times when events
move so fast it prevents you from making any settings whatsoever,
the KY -D29 's Full Auto Shooting (FAS) mode controls all of the cam-
era's requiring you control only the focus, zoom and trigger

 Other camera futures include a built-in time/date, built-in zebra level
selection switch, an f-stop display in the viewfinder, and a 'battery
remaining' display for Anton Bauer battery packs. A special Black

performance features, making it ideal for a wide

Panasonic
Broadcast &Television Systems

AG-DP800H SupEacrim
S -VHS 3-CCD Digital Signal Processing Camcorder
 Three high -density 380,000 pixel CCDs with half -pitch pixel offset achieves

750 lines of horizontal resolution, S/N ratio of 60dB and sensitivity of f8 at
2000 lux. Additionally the Frame Interline Transfer (FIT) CCD5 minimize verti-
cal smear even in very bright illumination.
Digital Signal Processing circuitry provides four valuable benefits

1) Consistently reliable up -to -spec performance.
2) Fine adjustment of a wide range of parameters.
3) Memory storage and instant recall of specific settings.
4) More flexible and higher quality image processing, easier maintenance.

 Super High Gain mode allows shooting under illumination as  Two Hi-fi stereo audio channels with a dynamic range of 80 dB,
low as 2 lux while retaining detail and color balance. as well as two linear audio channels with Dolby NR.

 Synchro Scan function allows flicker -free shooting of computer  Has a 26 -pin connector for convenient backup recordings using
monitors. Electronic shutter increments can be set variably an additional VCR equipped with a 26 or 14 -pin connector
from 1/61 seconds to 1/253 of a second.  Phantom power can be supplied to an optional mic. Power can
Built in internal time code generator lets you record with be switched off to prevent battery drain when not in use.
SMPTE LTCNITC (LongitudinalNertical Interval) time code

wDP-800H "LS" Package:
 DP -800H Supercam 3-CCD camera head with

1.5" electronic viewfinder and Anton Bauer Gold
Mount battery plate

 Fujinon S14x7.5 BRM 14:1 servo zoom lens
 CC -S800 soft carrying case
 WV -01700 tripod mounting plate

DP -800H "XL" Package:
 DP -800H Supercam 3-CCD camera head w/1 .5" electronic

viewfinder and Anton Bauer Gold Mount battery plate
 Fujinon S14x7.5 BRM 14:1 servo zoom lens
 CC -H800 Thermodyne hard shell carrying case
 WV -0T700 tripod mounting plate
 Two Anton Bauer Digital Trimpack 14 batteries
 Anton Bauer 2 -position quick charger

sachtler
VIDEO 14/100 PLUM HEAD

 Sachtler Touch and Go System

 Strengthened dynamic counterhal- g.,.. Integrated sliding battery plate

ance in 2 steps
 Frictionless leak proof fluid damping

with three levels of drag
 Vibrationlesskes vertical and horizontal

 Built in bubble for horizontal
leveling

HOT POD TRIPOD
amiss

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 eas-
ily makes 0 possible to have the lens at a height of over 7 feel. The
elevation force of the center column is factory set and doesn't
require any setup. When moving to another location it can be car-
ried by its handle located at the center of gravity.

ENG TWO -STAGE TRIPOD SERIES
Sachtler two -stage tripods have an enlarged height range (lower
bottom and higher top position) so they are more universal. Legs
can be locked in seconds with Sachtler's quick clamping. There are
also heavy duty versions for extra stability. The heavy duty alu-
minum has a 20mm diameter tube vs. 16mm and the heavy duly
carbon fiber has a 24mm diameter tube vs. 22mm. All heavy duty
two -stage tripods have a folding tripod handle.

NEW: Sachtler CADDY systems
Now Sachtler quality is available to low budget users. The price of
a CADDY system includes the new 7 -step dampened CADDY fluid
head, ultra -light but rugged carbon fiber tripod, lightweight
spreader and either a soft bag or cover.The CADDY fluid head fea-
tures an adjustable pan arm, 7 step adjustment for quick counter
balance and the self-locking Sachtler Touch and Go System.

CAD 01 Single -Stage ENG Carbon Fiber System:
 CADDY Fluid Head  ENG Single -Stage Carbon Fiber Tripod
 SP 100 Lightweight Spreader  Transport Cover 100

CAD 2A 2 -Stage ENG Carbon Fiber System:
 CADDY Fluid Head  ENG 2 -Stage Carbon Fiber Tripod
 SP 100 Lightweight Spreader  Soft padded ENG Bag

Lebec
cams.

P1 00 Portable Pneumatic Pedestal
The P100 is a small size pedestal that offers great flexibility with-
out taking up too much space. Featuring an advanced air pressure
system, the P100 smoothly handles loads up to
66Ibs.. easily accomodahng professional cameras
used in a studio. Ideal for CAN, small studios,
event and wedding video as well as all kinds of
industrial and institutional applications.
Air Pressure System:
 Air pump attached to the main body frame allows

air to he pumped into a column anywhere and
anytime - even while a camera is mounted on the
pedestal. This allows you to check and adjust the
air pressure while using the pedestal and avoid
over -filling of air.

 Air pressure can be gradually
adjusted by discharging air
through a bleed valve when
too much air has been
pumped into the column.
There is also a relief valve that automatically lets air out
when air pressure inside the column exceeds the uni-
form value, bringing it below the uniform value.

 Large double wheel 5" casters allow the P100 to move smoothly
and quickly. Wheels and caster axiles are easily fixed by the dou-
ble stopper system.

 A track lock mechanism locks the wheels of the pedestal so that
it only moves in a desired position.

 Cable guards prevent the casters from rolling over and becoming tan-
gled in camera cables when the tripod is moved around in a studio.

 Large steering wheel affords greater ease in handling when shift-
ing columns up and down or when moving the pedestal.

 Maximum and minimum height is 31" to 61". By attaching the
optional LA -100 Low Angle Adapter to the dolly for shooting at
low angles. (Height from the ground to mount is only 10").

 The column and dolly can be quickly disassembled for conve-
nient transport. The column weighs 18 lbs. and the dolly 16 lbs.

H80 Professional Fluid Head
A premium fluid head, the F180 incorporates
a patented drag control system that provides
the smoothest pan and tilt available.
 Unlike conventional drag systems that have

click stops at predetermined points, Libec's
Continuous Drag Control System provides
infinite control of drag tension allowing
smooth, rapid movements as well as very
slow movements.

 Continuous Counter Balance Control System provides optimum
camera balance with tilt angles of . 90° or -90".

 Designed to withstand the most demanding environments, the
480 is fully operational even in temperatures as low as -22°F.

 H80 supports up to 37 lbs. and has a 100mm claw -ball to simpli-
fy camera leveling.

H70 Professional Fluid Head
The 470's patented counter balance mechanism sup-
ports various operating configurations including
stand-alone cameras, camcorders and studio
cameras with large viewfinders.. Perfect balance
can be obtained with settings from 0 to 3,
depending on camera weight (from 15 to 33 lbs.)
and AO angle.
 Sliding balance plate features a locking mecha-

nism and allow a total of 4" (100mm) of travel for
camera balance. Has a 100mm claw ball.

SEVEN-DAY CUSTOMER SATISFACTION GUARANTEE
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Announcing our relocation on September 2, 1997
to a larger expanded facility at 420 Ninth Avenue

(Between 33rd & 34th Streets) New York, N.Y. 10001

POWER VEST SYSTEM
The Power Vest combines the comfort
and convenience of a photo -journalist
style vest with the power of NAGS
highest capacity power belt. Available
in two styles, the Field model is
designed for use in a field production
environment, while the Event model is
for shooting events where style is
everything. The Field model is rugged-
ly constructed from black high density
weatherized ballistic nylon and has an
open -cut style that makes it comfort-
able to wear in a variety of climates.
Also has a highly adjustable design to fit almost any physical pro-
portion.
 Internal and external pockets for blank tapes and accessories, a

clear insert window fora press pass or business card, D -rings
for cables and microphones, and an integral padded camera rest
on the right shoulder

 Cleverly concealed inside the vest is your choice of 12 -volt 86
watt hour or 132 -volt 95 watt hour nicad cell packs.

 A control box on the front features dual power outputs (dual cig-
arette, dual XLR or mixed).

 7 -stage "fuel-guage", charge status indication and auto -reset
shorUoyerload protection.

The Event model is very similiar to the Field except in place of
rugged fabric and pockets it features shoulder to sternum black
satin tux fabric. Worn under a suit coat, the Event model is indis-
tinguishable from a formal dress vest and it still retains interior
and low exterior pockets. Both vests include 300 -series charger
(12 hrs.) and can be used with the optional Intelliquick Fast
Charger (2 hest.

POWER CAN SERIES
For powering single or multiple pieces of
12v DC equipment for extended periods
of time, nothing beats the power and
convenience of NRG's Power -Can Series.
It integrates an uttra-high capacity, high -
discharge -capable UPS type lead acid
power cell, a world-wide fast charger, and
computer -controlled monitoring system
with display -in a single, rugged package.
Connect up to four pieces of equipment simultane-
ousty. From a midnight emergency scene to a wedding reception
in the park. the Power -Can delivers ample power for extended
running time.
 Recharge in 8-10 hours by simply plugging the Power -Can into

any source of AC power (90-250v AC)
 LCD display shows discharge/charge status, voltage etc.
 An optional "Power Dolly" allows the Power -Can to be rolled for

easy transport.
 Available in 18, 28 and 40 amp versions, each Power -Can has

either four cigarette lighter connectors, four 4 -pin XLR connec-

limp%
Blackburst/Sync/Tone Generator

The BSG-50 provides an economical means for generating the
most common RS -170A video timing signals used to operate vari-
ous video switchers, effects generators, TBCs, VCRs. cameras and
video edit controllers.
 6 BNC video/pulse outputs
 Now available: 6 blackburst, 4 sync, 2 subcarrier
 Each sync output individually settable for composite sync, com-

posite blanking, H -drive, or V -drive.
 Separate buffer for each output -maximum signal isolation
 1KHz, 0dB sinewave audio tone output. locked to video
 Outputs can easily be configured to meet

specific user and equipment needs .'269
CSG-50

Color Bar/Sync/ Tone Generator
 Generates

fuNSMPTE color
bars, blackburst
and composite
sync signals.
Built-in timer can
automatically
switch video out-
put from color bars to color black after 30 or 60 seconds. Easy
and convenient for producing tape leaders and striping tapes
with color bars and black.

 Front panel selection of full -field or SMPTE color bar patterns or
colorblack (blackburst) video output.

 Includes crystal -controlled, 1KHz, OdB audio tone output.
 Outputs: video, sync. ref frame, 1 KHz, 0dB
 Audio lone switches to silence and color bars change to black

when using 30/60 second timer
Fully RS -170A SC/H phased and always correct.

WE STOCK THE FULL LINE OF
HORITA PRODUCTS INCLUDING:

WO -110 - Window Dub Inserter
T0410 - Generatohlnserter
TRO-150 - Generator/Inserter/Search Speed Reader
TRO-50P9 - Has all of the above plus RS -232 control.
VG -50 - VITC Generator, LTC-VITC Translator
VLT-50 - VITC-To-LTC Translator
VLT-50PC - VITC-To-LTC Translator / RS -232 Control
RLT-SO - Hi8 (EVO-9800/9858)1C to LTC Translator
TSG-50 - NTSC Test Signal Generator
SC7-50 - Serial Control Tiller "Industrial" CG,

lime -Dale Stamp, Time Code Captioning
SAG -50 - Sale Area, Convergence Pattern and

Oscilloscope Line Trigger and Generator

1/I Al
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V-16 AND V-20
Professional Camera Stabilization Systems

The GLIDECAM V-16 and V-20 Camera Stabilization Systems allow you to walk, run, go up and
down stairs, shoot from moving vehicles and travetover uneven terrain without any camera
instability or shake. Designed primarily for professional video and 16mm motion picture cam-
eras, the Glidecam V-16 stabilizes cameras weighing from 10 to 20 pounds and the V-20 horn
15 to 26 pounds. They are both perfect for shooting the type of ultra -smooth tracking shots
that take your audience's and client's breath away.- instantly adding high production value to
every scene. With either of the "V" series stabilizers you'll be able to offer the type of profes-
sional shooting techniques that were previously available only to clients with full budgets.
Whether you are shooting commercials, industrials, documentaries, music videos, news, or full
length motion pictures, the Glidecam "V" series will take you where few others have traveied.

The Glidecam Support Vest
The lightweight and comfortable Support Vest can be adjusted to fit a wide range of operators. High endurance, closec cell. EVA foam
padding and integral T6 aluminum alloy create a vest which can hold and evenly distribute the weight of the Glidecam V-16 and V -a) msys-
tem across the operator's shoulders, back, and hips. For safety, quick release, high impact buckles allow the vest to be removed quickly.

The Three Axis Gimble The Dyna-Elastic Arm

teract the weight of the combined camera and Camera Mounting
Assembly by employing high carbon alloy springs. The wm may
be boomed up and down, as well as pivoted in and out , and side
to side. It is the combined booming and pivoting action !if the
arm which creates the shock absorption necessary for Ara -
smooth camera movement and mobility. The spring force is field
adjustable to allow for varying camera weights. For safety, a Dual -
Spring design is employed to reduce spring failure damage.

A free floating, precision Gimble incorporating Integrally Shielded The Exos eletal, DV na-Elastic Support Arm is designed to coon -
Bearings creates the super -smooth and pivotal connections
between the front end of the Dyna-Elastic Arm and the Camera
Mounting Assembly. The Three Axis Gimble provides the operator
with finger tip control over fluid tilting, panning anc rolling. A
locking mechanism allows the Gimble to be placed at varying
positions on the Central Support Post. Moving the Gimble effec-
tively adjusts the Systems Center of Gravity. The upper portion of
the Sled's central support post includes guide markings. These
markings allow for accurate gimble positioning.

Di AI
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ViP Video Lighting System
Designed for video, ViP systems provide 55 to 500 watt
capabilities, powered by AC or DC. Mount one on -camera,
on -stand, or hand hold it. Some ViPs feature adjustable beam
angles. All are light weight and convention cooled.

V -light
Efficient enough to light a small room yet small enough to fit in a
large pocket, the V -light provides a broad key NIX, back light or
till light (with umbrella or gel)
 Extreme wide-angle multi -use halogen source
 Mounts on stand, clamps, boom, wall, window. door -top
 500 watt, AC powered (lamps not included)

i-light
Battery powered light provides excellent fill fight, eye -light, or
high -lights, with good contrast control for news and documentary
shooting.

Small and lightweight (18 oz.) for on camera use
 Multi -use 6:1 focusing range with i-100 lamp (lamps not included)
 55 or 100 watt (12/14 volts DC)
 Includes cig. lighter connector or optional 4 -pin XLR

Pro -light
Can be used as a low-level key or accent light, fill light
(w/diffusion), backlight or background light.
 Multi -use halogen, focusing/tilting controlled with one hand.
 125 or 250 watt AC, 100 watt 12 volt, or 200 watt 30 volt DC
 Optional cigarette, 4 -pin and 5 -pin XLR connecters
 Lamps not included.

Complete line of Lent lights, 088500 Ills and messages in stark...Call

Tota-Light
Provides a base or bounce light, backlight, cr background light.
Use it with an umbrella or gel frame with a diffusion kit tt is an
ideal fill light or small soft key or illumination for copy work.
 Multi -use halogen source with 360° no -yoke tilting
 Choice of 300, 500, 650, or 750 watt AC lamps (not included
 Gull -wing reflectors close compactly for storage and trawl

Omni -Light
Produces the ideal key or back -light,
and with diffusion or an umbrella, it
becomes a great soft fill source. With
accessories. hand. hold the Omni,
camera mount d, co choose from a
wide variety of mounting systems.
 Multi -use halogen source provides a

non -crossover beam
 Choice of optional quick -change

Super -Spot Reflector for exceptionally long throws at all voltages
 Choice of lamps: 420 or 500 watt 120v AC: 650 wan 220/240v

AC; 250 watt 30 volt DC; 100 watt 12 volt DC (lamps eat included)

DP System
Only 39 pounds the DP Light offers a very powerful key. bauklight,
or background light with or without diffusion. When used with its
umbrella or diffusion it provides a soft key, fill, or side light. It
includes a It reflector for an 8:1 focusing range and a large cool -
operating hand grip and knobs.
 Multi -use halogen source with 170° no -yoke tilting
 Choice of 500, 750. or 1000 watts 120 volts;

650 or 1000 watts 220/240 volts (Lamps not included!.

NM% Logic Series 'DIGITAL
Gold

teries
Mount

Bat
The Logic Series DIGITAL batteries are acknowledged to be the most advanced in the recharge-
able battery industry. In addition to the comprehensive sensors integral to all Logic Series batter-
ies, each DIGITAL battery has a built-in microprocessor that communicates directly with
Anton/Bauer InterActive chargers, creating significant new benchmarks for reliability, perfor-
mance, and life. They also complete the communications network between battery, charger and
camera. With the network in place, DIGITAL batteries deliver the feature most requested by cam-
eramen: a reliable and accurate indication of remaining battery power,

DIGITAL PRO PACS DIGITAL TRIMPAC
The ultimate professional video battery and recommended for all applications
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.
It's size and weight creates perfect shoulder balance with all camcorders.

 DIGITAL PRO PAC 14 LOGIC SERIES MCAD BUM
14.4v 60 Watt Hours 5 1/8 lbs. Run time: 2 hours @ 27 watts,
3 hrs. FS 18 watts

 ONITAL P110 PAC 13 LOGIC SERIES MUD BATTERY
13.2v 55 Watt Hours. 4 3/4 lbs. Run time: 2 hours 49 25 watts.
3 hours @ 17 watts

InterActive 2000
QUAD 2702/2401

Four -Position Power/Chargers
The lightest (and
slimmest) full featured
four position chargers
ever They can fast
charge four Gold Mount
batteries and can be
expanded to charge up to
eight. They also offer power
from any AC main: all in a
package the size of a notebook u
computer and weighing a mere four
lbs! The 40 watt 2401 can charge ProPacs in twc hours and
TrimPacs in one. Add the Diagnostic/ Discharge module and the
QUAD 2401 becomes an all purpose power and test system. The
70 was QUAD 2702 bundles all Power/Charger features in the ulti-
mate professional power system.

Extremely small and light weigh!, the Digital Trimpac
still has more effective energy than two NP style slide -
in battries. High voltage design and Logic Senior. tech-
nology eliminate the problems that cripple conventional
12 vol: slide -in type batteries. The professional choice
for applications drawing less than 24 watts.

 DIGITAL TRIMPAC 14 LOGIC WES NICAO BATTERY

14.4 v 43 Watt Hours. 23/4 lbs.
Run time: 2 hours @ 20 watts, 3 hours 4D 13 watts.

Power/Chargers
Dual 2702/2401

Two -Position Power/Chargers
The DUAL 2701 i70 watt)
and 2401 (40 watt) are
sleek, rugged and economi
cal two position
Power/Chargers that have
all the features of InterActive
2000 technology including
DC camera output and LCD
display. The DUAL 2701 will
charge any Gold Mount battery
in one hour, the DUAL 2401
charges ProPac batteries in two hours and TrimPacs in one. Their
compact, lightweight package design makes them the Amite trav-
el Power/Chargers. They can also be upgraded with the
Diagnostic/Discharge Module and/or with the Expansion Charge
Modules to charge up to six batteries of any type.

ASk
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PHOTO - VIDEO - PRO AUDIO

PROFESSIONAL VIDEO TAPES

Professional Grade VHS
PG -30 2.29 PG -60 2.49 PG -120 2.69

Superior Grade Doable Coated VIN
SG -30 3.39 SG 60 3.99 SG -120 4.49

I1471S S -VHS Double Coated
ST -30 6.99 ST -60...........7.49 ST -120......_._.7.99

M221 111 8 Double Coated
Metal Particles Metal Evaporated

P630HMP 4.99 E630HME 8.39
P660HMP 6.49 E660HME.......................10.49
P6120HMP 8.49 E612OHME 13.99

M321SP Metal Betacam (Box)
05S 17.95 105 18 49 20S 19.95
30S 22.95 60L 31.95 90L 49.95

DP121 NYC PRO

I 12M (Med ) s.n 23M 9.99 33M 12.99
63M 22.49 64L (Lg.) 23.99 94L 34.99
123L 46.99

maxell
1118 Metal Particle (XRM)

P6-120 XRM 6.59

Broadcast Quality 1118 Metal Particle
P6-30 HM 00 5.39 P6-60 HM BO 6.09
P6-120 HM BO 7.99

PA PLUS VHS

1-30 Plus 1.89 T-60 Plus 1.99 1-90 Plus 2.09
1-120 Plus 2.19 T -I60 Plus 2.69

INX-PLUS VHS (Box)
HGXT-60 Plus 2.69 HGXT 120 Plus 2.99
HGXT-160 Plus 3.99

90 Broadcast quality VHS (Box)
1-30130 5.49 1-60 00._._..6.19 T-120 BO 7.39

BI) Professional S -VHS (In Box)
ST -31 BO 7.19 ST -62 60 0.09
ST -126 EIG _._..8.39 ST 182 BO 17,49

Betacam SP
B5MSP 15.75 BlOMSP 17.75 B2OMSP 19.75
B3OMSP 20.50 B60MLSP 29.75 B90MLSP 46.49

Panasonic,
Mini DV Tape

AY DVM-30 9.95 AY DVM-60 11.99

OVCPRO

AJ-P12M (Medium) 10.99 AJ-P23M 12.99
AJ-P33M 15.99 AI-P63M 29.99
7J-P64L (Large) 29.99 AJ-P94L 49.95
AI-P123L 64.95SONY

111-8 Professional Metal Video Cassettes
P6-30 HMPX 4.59 P6-30 AMEX ....._._....._.7.99
P6-60 HMPX 6.59 P6-60 HMEX .11.49
P6-120HMPX 8.89 P6-120HMEX_.15.49

NI -8 Metal Evaporated Editor (MEAD)
E6-30 HMEAD 10.49 66-60 HMEAD ...14.89
E6-120 HMEAD . .20.19

PR Series Professional Grade VHS
T-30PR 2.39 T-60PR 2.59 T-120PR... ....2.79

PM Series Premier Grade Professional VHS
T-30PM 3.49 T-6OPM 3.99 T-120PM 4.79

BA Series Premier Hi -Grade Broadcast VHS (In Box)
T-30BA 3.59 T -608A 3.99 T-120BA. 4.79

MO Master Quality S -VHS (In Box)
MOST -30 7.49 MOST -60......7.99 MOST -120.......8.39

MB 3/4" 11-matic Broadcast Standard (In Box)
KCS-10 EMS (mini) 829 KCS-20 BRS (mini) 8.99
KCA-10 8RS 9.19 KCA-20 BRS 8.69
KCA-30 BRS 9.59 KCA-60 BRS 13.39

XBR Nell-matic Broadcast Master (bi Box)
KCS-10 XBR (mini) 8.79 KCS-20 XBR (mini) 10.19
KCA-10 XBR 9.29 KCA-20 XBR 10.69
KCA-30 XBR 11.99 KCA-60 XBR 15.69

XSP 3/4 II -made SP Broadcast (In Box)
KSP-S10 (mini) 9.59 KSP-S20 (mini) 11.09
KSP-10 10.09 KSP-20 11.59
KSP-30 12.99 KSP-60 16.99

BCT Metal Beacom SP Broadcast Master (Box)
BCT-5M (small) 14.99 BCT-10M (small) 15.99
BCT-20M (small) 17.99 BCT-30M (small) 18.99
BCT-30ML .21.49 BCT-60ML .27.99 BCT-90ML

Mini DV Tape
DVM-30EXM w/Chip 15.99 DVM-60EXM w/Chip 19.95
DVM-30EX "No Chip"..12.95 DVM-60EX "No Chip" 14.49
DVM-30PR "No Chip" ...9.95 OVM-60PR "No Chip" 12.95

Full Size DV Tape with Memory Chip
DV-120MEM 29.95 DV-180MEM 34.95

PV0 Series Professional DVCAM Tape
PDVM-12ME (Mini)... .24.50 PDVM-22ME (Mini) 26.95
PDVM-32ME (Mini).....29.50 PDVM-40ME (Mini) 31.95
PDV-64ME (Standard)29.95 PDV-94ME (Standard) 44.95
PDV-124ME (Standard) 49.95 PDV-184ME (Standard) 59.95

CORPORATE ACCOUNTS WELCOME

Circle (78) on Free Info Card



THE PROFESSIONAL'S SOURCE FOR PHOTO

FOR ORDERS CALL: ()R FAX

800-947-9928 800-947-9003
212-444-5028 212-444-5001

On the Web: http://www.bhphotovideo.com

TO INQUIRE ABOUT YOUR ORDER:

soo 221-5743  212 807-7479
OR FAX 24 HOURS

soo 947-2215  212 366-3738

Panasonic
WJ-MX50 Digital AN Mixer

 Four input switcher and any two sources can be
routed to the program busses

 Two -channel digital frame synchronization permits
special effects in each NB bus.

 Combination of 7 basic patterns and other effects
creates 287 wipe patterns

 External edit control input for RS -232 or RS -422 ser-
ial controls. Also has GPI input.

 Wipe boundary effects: soft/border (bold. 8 back-
ground colors available)

 Digital effects: strobe, still, mosaic. negative/ positive.
paint. monochrome, strobe, trail, and AV synchro

 Real -Time compression - entire source image is
compressed inside a wipe pattern

Scene Grabber' - move a pattern while upholding
the initially trimmed -in picture integrity.

 Non Additive Mix (NAM):
selects betweenbetween A and B .1 +1,
sources, passing only i"--c. ---
the signal with the a .
highest luminance

-

value.
 Fade-in and fade-

out video, audio.
titles individually or
synchronously faded.

 Down stream keyer with selectable sources
from character generator or external camera.

 Eight separate memories enable instant recall of frequently used effects
 8 preset effects including: Mosaic Mix, Position Stream, Corkscrew,

Bounce, Flip, Shutter. Vibrate. and Satellite.
 Audio mixing capability of 5 sources with 5 audio level adjustments.

BT-S1360Y
13"" Color Video Production Monitor

The BT-S1360Y is a full -function, professional 13 -production monitor with a wealth of features.
They include, superb 420 -line horizontal resolution, S -Video input and output, advanced auto-

matic white balance circuitry, blue -only mode, underscan and pulse -cross. All this, housed in a
rugged, rack mountable metal -hybrid cabinet. So, for long-term reliability in any professional
application, the BT-S1360Y is the ideal choice.

 Incorporates advanced, proprietary white balance circuitry that
stabilizes white balance to provide outstanding picture perfor-
mance automatically.

 S -Video input and advanced video circuit technology provides a
remarkably sharp picture with over 420 lines of horizontal res.

 External sync inputs and outputs provide for synchronization
with other equipment led with the same sync signal.

 Blue Only mode plus Chroma selection provide a monochrome image
for fine adjustment of contrast. brightness, chrominance 8. hue

 Pulse Cross - displays horizontal and vertical intervals at the
center of the screen so you can examine data in the blanking
area and also sync/burst timing

 Two sets of video/audio.inputs and outputs.

 Underscan -shrinks
the scanned area of
the picture tube
approximately 5%
enabling the entire
active picture area to
be displayed. Lets you
detect intruding cam-
eras and mike booms.

 Switchable color temperatures of 6500°K (broadcast standard)
or 9300°K (for pleasing picture).

 Built-in speaker and headphone jack.

 Rack -mountable with optional BA -131 brackets.

BT -S 1360Y Olympic Demo Special!
We have a limited stock of BT-S1360Y monitors that were used by Panasonic exclusively at the 1996 Olympics in
Atlanta. Used only by Panasonic engineers in broadcasting the summer games. these monitors are like new.

Demo Special $599
($400 less than our regular selling price on this monitor)

SONY
PVM-14N1U/14N2U & 20N1U/20N2U

13" & 19" Presentation Monitors
With high quality performance and flexibility, Sony's presentation  Closed captioning is available with
monitors are ideal for any environment. They use Sony's leg- the optional BKM-104
endary Trinitron CRT and Beam Current Feedback Circuit for high Caption Vision Board.
resolution of 500 lines as well as stable color reproduction. They  Designed with a sturdy
also accept worldwide video signals, have a built-in speaker and metal cabinet for stabili-
are rack mountable. Four models, the PVM-14N1U/20N1U are ty, durability and rack
designed for simple picture viewing, the PVM-14N2U and 20N2U mounting. The 13 -inch
add RGB input and switchable aspect ratio for more sophisticated series mount in a 19 -
applications. Inch rack with the MB -

502B Rack Mount
They Feature: Bracket. The 19 -inch
 500 lines of resolution to match DV, DVCAM and DVCPRO monitors with the SLR -

recording capabilities. 103A Slide Rail Kit.
 Beam Current Feedback for color temperature stability  PVM-14N2U/20N2U
 They handle four worldwide color systems: NTSC, NTSC 4 43. Only:

PAL, and SECAM.  Remote Control (Last Input Switch) - Contact closure remote con-
 On screen display in five languages. Picture adjustments (chrome trol allows you to wire a remote to an existing system so that the

phase, contrast. brightness) and setup adjustments (volume. monitor's input can be remotely controlled to switch between the
aspect ratio) are displayed as easy -to -read on screen menus. last previously selected input and the current input.

 Built-in speaker for small audiences without the expense of an  With the PVM-14NU2 and PVM-20N2U Series. the aspect ratio
external sound system. is switchable between 4:3 and 16:9 simply by pressing a button.

PVM-14M2U/14M4U & 20M2U/20M4U
13" & 19" Production Monitors

Sony's best production monitors ever, the PVM-M Series provide  External sync input and output for synchronization with other
stunning picture quality, ease of use and a range of optional func- equipment. Can be set so that it will automatically switch
Dons. They are identical except that the "M4" models incorporate according to the input selected.
Sony's state -of -the -ad HR Trivia= CRT display technology and
have SMPTE C phosphours instead of P22.
 HR Trinitron CRT enables the PVM-14M4U and 20M4U to dis-

play an incredible 800 lines of horizontal resolution. The PVM-
14M2U and 20M2U use an aperture grille dot pitch of 0.25mm
to offer 600 lines of resolution. M4 models also use SMPTE-C
phosphours for the most critical evaluation of any color subject.

 Dark tint for a higher contrast ratio (black to white) and crisper,
sharper looking edges.

 Beam Current Feedback Circuit  4:3/16:9 switchable aspect ratio
 Each has two composite (BNC), one S -Video and component input
(R-Y/B-Y, analog RGB) for flexibility. For more accurate color repro-
duction. the component level can be adjusted according to the input
system. Optional serial digital interface kit BKM-101C (video) and
BKM-102 (audio) for SMPTE 259M component serial digital input.

 True multi -system monitors they are equipped to handle four
color system signals: RISC, NTSC 4.43. PAL. and SECAM.

 Switchable color temp: 65006 (broadcast), 9300K (pleasing pic-
ture). User preset.(32006 to 10000K).

 Underscan and HN delay capability In underscan mode the
entire active picture area is displayed. allowing you to view the
entire image and check the picture edges. HN delay allows view-
ing of the blanking area and sync/burst timing.

 Using color bars as a reference. Chroma/Phase setup mode
facilitates the complex, delicate procedure of monitor adjust-
ment. Especially convenient when used with computer -based
editing systems.

 On -screen menus for monitor adjustment/operation.
 Parallel remote control and Tally via 20 -pin connector
 Sub control mode allows fine, on -screen adjustment of the center

detent value of the contrast, brightness. chroma and phase knobs.
 PVM-14M2U/M4U mount in a 19 -inch rack with the MB -502B

Rack Mount Bracket. The 20M2U/M4U monitors mount with the
SLR -103A Slide Rail Kit.

EZSE N H E ISE Ifti
Condenser Microphones
Unlike traditional condenser microphones, the capacitive transducer in Sennheiser
condenser microphones is part of a tuned RF-discriminator circuit. Its output is a
relatively low impedance audio signal which allows further processing by conven-
tional bi-polar low noise solid state circuits. Sennheiser microphones achieve a bal-
anced floating output without the need for audio transformers, and insures a fast.
distortion -free response to audio transients over an extended frequency range. The
RF-design yields exceptionally low noise levels and is virtually immune to humidi-
ty and moisture. The comparatively low RF-voltage across the elements of the
transducer also eliminates arcing and DC -bias creeping currents. Sennheiser
employs RF-technology to control residual microphone noise. Optimizing the
transducer's acoustic impedance results in a lurther improvement in low noise per-
formance. Sennheiser studio condenser microphones operating according to this
RF-principle have proven their superior ruggedness and reliability in the past
decades under every conceivable environmental condition.

MKH 40 P48U3
Cardioid

 Highly versatile, low distortion push-pull element.
 Translormerless RF condenser, high output level.

 Transparent response, switchable proximity EO. Recommended
for most situations. including digital recording, overdubbing
vocals, percussive sound, acoustic guitars, piano, brass and string
instruments, Mid -Side (M -S) stereo, and conventional X -Y stereo.
Vocals when used with a pop -screen.

MKH 60 P48U3
Short Shotgun

 Short interference tube RF condenser.

 Lightweight metal alloy. transformerless. low noise. symmetrical
capsule design,

 Smooth off -axis frequency response. Handles extremely high SPL
(135 dB). ideal for broadcasting, film, video, sports recording,
interviewing in crowded or noisy environments. Excellent for stu-
dio voiceovers.

Di r ital Multi -Track Recordin

TASCAM DA -88
 ATF system ensures no tracking errors or loss of synchronization. All eight tracks of audio are

perfectly synchronized. It also guarantees perfect tracking and synchronization between 411.IIMINIMMIIIIk.
all audio tracks on all cascaded decks - whether you have one deck or sixteen (up to 128 -

tracks!)
 Incoming audio is digitized by the on -board 16 -bit D/A at either 44.1 or 48KHz .

The frequency response is flat from 20Hz to 20KHz while the dynamic range
exceeds 92dB.

 Execute seamless Punch -ins and Punch- outs. This feature offers programmable digital
crossfades, as well as the ability to insert new material accurately into tight spots. You can even delay individual tracks to generate
special effects or compensate for poor timing.

SONY PCM-800
 Flawless sound quality, outstanding reliability and professional audio interfacing with

AES/EBU digital I/O and SLR analog I/O connections.
 Combines audio functions such as precise auto punch in/out digital cross fade tech-

nology, external synchronization with SMPTE/EBU time code and selectable sampling

 Shuttle dial for precise tape control, variable speed playback of 6% in 0.1% incre-
mentsfrequencies

of 44.1 and 48kHz.

and a flat frequency response from 20Hz to 20kHz.
 Operate up to 16 PCM-800S in perfect sync with optional RCC-S1 sync cables,for up to 128 channels of digital audio recording.
 Optional DABK-801 Sync Board provides SMPTE/EBU time code generation and chase sync. It locks to the incoming time code with

subf came accurate offset- ideal for audio -follow -video applications. Also synchronizes to external video reference signal.
 Optional RM-D800 provides comprehensive remote control over all PCM-800 functions. The RM-D800 can control up to six units for

up to 48 channels of digital audio.

ALESIS adat xt
8 -Track Digital Audio Recorder
An incredibly affordable tool. the ADAT-XT sets the standard in modular digital multi-
track recording. With new features and enhanced capabilities. the ADAT-XT operates up
to four times faster than the original ADAT, offers an intelligent software -controlled tape
transport and provides onboard digital editing and flexible autolocatioa EMI
 Onboard 10 -point autolocate system provides quick access to  Servo -balanced 56 -pin ELCO connector operates at +4dB to

multiple tape locations. Four specialized locate points make your interface with consoles with r4 dB bal/unbal inputs/outputs.
recording sessions quicker and easier.

 Includes remote control with transport and locate functions,
offers a footswitch jack for hands -free punch -in.

 Advanced transport software continuously monitors autoloca-
lion performance and the head constantly reads ADAT's built-in
sample -accurate time code-even in fast wind modes.

 Dynamic Braking software lets the transport quickly wind to
locate points while gently treating the tape.

ANTEX

Also unbalanced -100EI inputs/outputs (phono connectors).
 Has an electronic patch bay built-in so it can be used with

stereo and 4 -bus consoles.
 Make flawless copy/paste digital edits between machines or

even within a single unit. Track Copy feature makes a digital
clone of any track (or group of tracks) and copies it to any other
track (or group) on the same recorder. This allows you to
assemble composite tracks for digital editing.

Studiafard"
4 -Channel Digital Audio Card for Windows
The next generation in digital audio for the desktop, StudioCard is a premium -quality digital
audio adapter with advanced features. studio -quality specs and professional connections.
Unmatched in quality, flexibility and expandability, it features 4 tracks of audio sound and real-
time digital mixing capability.making it the ideal board for musicians who want digital multitrack-
ing and mixing on their PC, or producers looking for a versatile board for post -production digital
audio editing and uncompromised audio quality. StudioCard is Windows 95' plug and play compatible
plus includes drivers for Windows NT as well.
 Key to StudioCard's amazing sound is the marriage of a low noise

analog I/O section and high quality A/D and D/A converters. A
PCI-based 32 -bit memory mapped board, it delivers less than
0.003% total harmonic distortion and 92dB dynamic range. Plus,
a PLL-based sample clock generator that can be locked to an
assortment of clock sources.

 Incorporates a programmable 32 -bit 40 MHz DSP and pro con-
nections like 4 independent balanced analog I/Os (.4c1Bu or -10
dBV) and AES/EBU or S/PDIF digital I/O. It also oilers a MIDI port
with deep buffers and time stamping. No matter which type of
equipment you have StudioCard will integrate into standard stu-
dio environments

 Compatible with film, video or MIDI. StudioCard offers synchro
nization via SMPTE, MTC, word and pixel clocks, and compo&D,
video. Plus, the StudioCard not only reads SMPTE timecode, but
generates it as well.

 Unique to the Antex design is StudioCard's multiple adapter
capability. This means you can install multiple StudioCards in a

single computer for up to 16 -track recording. Start with one
StudioCard today - add more StudioCards tomorrow. Also
included is an on -board SPx expansion connector for plugging
in optional daughtercards for compression or enhanced DSP
operations.

Minimum Shipping USA (Except AK & HI) $7.00, up to 3 lbs. Add 50C for each additional lb. For ins. add HOC pet $100. AT1997 BSH Photo  Video. Prices are valid sullied to supplier prices. Not responsible for typographicalerrors.
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Video/Audio Matrix Routing Switchers
Knox's family of high performance, 3 -channel routing switchers are extremely versatile
easy -to -use and very affordable. Housed in an ultra -thin rackmount chasiss
they accept and route (on the vertical interval) virtually any video signal.
including off -the -air and non-timebase corrected video They also route
balanced or unbalanced stereo audio. The audio follows the video or
you can route the audio separately (breakaway audio). Each of the
switchers offers easy manual control via front panel operation. They can
also be controlled remotely by a computer. a Knox RS Remote Controller,
or by a Knox Remote Keypad via their RS -232 port. Front panel LEDs
indicate the current routed pattern at all times. and an intenal battery holds
and restores current aptterns in case of power interruption. Totally versatile. Knox switchers are ideal
for applications such as studio -feed control and switcher input control. plus they have en internal timer allow-
ing timed sequence of patterns for surveillance applications as well.

 Accept and routes virtually any one -volt NTSC or PAL video Sig-  An internal battery remembers and restores the current pat-
nal input -including off -the -air and non-timebase corrected -to tern in case of power failure.
any or all video outputs.  Internal vertical interval switching firmware allows on -air

 Accept and route two -volt mono or stereo unbalanced audio switching.
inputs to any or all audio outputs.  Housed in a thin profile rackmount 1" chassis.

 Video and audio inputs can be routed independently (breakaway  Also except the R512x2 are available in S -Video versions
stereo audio), they don't need to have the same destination. with/without audio.

 Can store and recall preset cross -point patterns. (Not available  Models RS16x8 and RS16x16 are also available la RGB/compo-
on RS12x2.) nent version.

 Front panel key -pad operation allows easy manual operation.  With optional Remote Video Readout. the RS16x3 and RS16x16
 Can also be controlled via RS -232 interface with optional RS can display active routes on a monitor at remote locations. via a

Remote Controller or Remote Keypad.. composite signal from a BNC connector on the rear panel.
 Internal timer allows manual or automatic timed sequence of  The RS4x4, RS8x8 and RS16x16 are also available with bal-

patterns -ideal for surveillance applications. anted stereo audio. They operate at 660 ohms and handle the
 Front panel LED indicators display the present routing patterns full range of balanced audio up to +4 dB with professional quick -

at all times. connect, self-locking, bare -wire connectors.

Mg.StudioFrame
Modular Video Processing System

The Nova StudioFrame Series is a modular. flexible. digitaVanalog strutted to endure studio rackmount.
signal processing system. It is designed to efficiently and effec- production van and OB (Outside
tively combine a wide variety of individual function (or processor) Broadcast) mobile applications.
boards such as A -D and D -A converters, video signal encoders A universal power supply
and decoders, audio and video distribution amplifiers and frame operates at either 110 or 240
synchronizers into more complex function groups, all in one VAC, 50/60 cycle. DC opera -
equipment mainframe. The scalable nature of the StudioFrame Lion is optionally available as
design allows it to be easily reconfigured and/or upgraded as is a redundant supply with
today's video standards and requirements continue to evolve. The automatic switchover.
system is based on two rackmount frame models (the SF -3 and Dual exhaust fans main -
SF -1) allowing up to thirteen front loading processor boards and fain proper airflow and cooling.
Thirteen rear mounted passive interlace cards to be accommodat- 'Hot swappable' front card
ed in a single chassis. Both the StudioFrame SF -1 and SF -3 chas- loading allows power -on
sis are designed to meet the most stringent broadcast require- removal/insertion of individual processing modules without dis-
ments. The SF -3 is a thirteen slot. 3RU chassis while the SF -1 M a turbing others in the system. All cabling can remain in place while
4 slot. 1RU chassis. All studio cards as well as the two chassis' you service' any module_ An intelligent "centerplane provides
are backed by a two year warranty on parts and labor with guaran- power. sync, timing and data distribution, faciitabag expansion to
teed 24 -hour turnaround servo', The units are ruggedly con- more complex. more cost-effective signal processing functions.

NovaASD/NovaSDA
Analog to Serial Digital & Serial Digital to Analog Converters
Components
Analog

the Nova StudioFrame series, the NovaASD and the NovaSDA incorporate the latest digital
video processing techniques for high speed A -D and D -A signal conversion. They are designed to meet
the most stringent broadcast requirements and their "hot swappable" front card loading facilitates ser-
vicing without disturbing other cards in the system. The NovaASD is ideal for for interfacing ana-
log signals with digital video formats and the NoveSDA for interfacing serial digital signals with

SDA-1 Serial Digital Component
to Analog Component Conceder
 SMPTE 259M 4:22 Serial Digital

Component (D1) input,
 Equalized and reclocked serial digital

component output
 Analog component video (Y, R -Y.

WYUV). RGB or RGB/S outputs
 10 -bit D/A converters
 Output level control
 NTSC and PAL compatible

ASD-1 Analog Component to Serial
Digital Component Converter
 Analog component video (Y. R -Y. B-

,'NUV), ROB or RGB/S input
 Dual SMPTE 259M 4:2:2 Serial Digital

Component (1)1) outputs
D/A converters

 I'icture positioning control
 NTSC and PAL compatible

SDA-2 Serial Digital Component to
Composite and S -Video Conceder
 SMPTE 259M 4:2:2: Serial Digital

Component (01) input.
 Equalized and reclocked serial digital

component output
 Dual composite 6 dual S -Video outputs
 Color her output selectable
 10 -bit D/A converters
 Output level control
 NTSC and PAL compatible

ASD-2 Analog Composite and
S -Video to Serial Digital
Component Conceder
 Analog composite and S -Video input
 Dual SMPTE 259M 4:22 Serial Digital

Component (D1) outputs
 10 -bit D/A converters
 NTSC and PAL compatible

SDA-3
Serial Digital
Composite to
Analog Video
Converter
 SMPTE 259M Serial Digital Composite

(D2D3) input.
 Equalized and reclocked serial digital

composite output
 Four analog composite video outputs
 Color bar output selectable  10 -bit D/A converters

ASD-3 Analog Composite to Serial
Digital Composite Converter
 Analog composite video input
 Dual SMPTE 259M 4:2:2 Sena. Digital

Composite (D2/03) outputs
 10 -bit D/A converters
 Input gain adjustment

NovAIVINR Median Noise Reducer
NovaMNR is a StudioFrame card that eliminates impulse and transmission no.. ins up satellite, microwave and fiber feeds and

Is CODEC and time -based corrected videotape drop -outs. It features full bandy.- uncompressed 10 -bit digital processing for ulti-
Pe video transparency as well as analog composite inputs and outputs.

 I,inmates "sparklies", those black and white dots that sometimes appear on remote  Control's are accessible locally or
..dleo feeds The NovaMNR incorporates a proprietary adaptive three-dimensional medi- remotely. A three position threshold
01 filter that analyzes pixels from several fields of video and replaces the impulse noise switch (off/low/high) adjusts system

uncontaminated. clean video. noise sensitivity while a bypass/operate
Jniversal drop -out compensation replaces missing video information. whether it is switch is also included. Both switches
rut a time -base -corrected VCR source or the decoded output of a CODEC feed. The are remoteable via RJ-11 lack.

NovaMNR effectively fills in drop -outs with replacement video from the surrounding  Also available in PAL and PAL -M
,xels and previous video field versions

NC -8 RGB/Component to Composite/S-Video Encoder
 10 -bit processing, 8 -bit D,A canals.
 Zero insertion delay, frame of memory  Remote serial control  Output level cant, of

 Two composite and one S -video output.  Color bar output selectable

 Analog RGB (Sync on Green or all three), RGB/Sync and YUV  Designed to meet the most stringent broadcast requirenpmt,

(Betacam) inputs. Also available with looping inputs.  'Hot swappable' front card loading facilitates servicing without
 Variable luminance notch filter disturbing other cards

and Graphics Generator
The most advanced character generator ever designed for video production. multimedia and
industrial applications. PowerScript delivers the huge rage of titles and graphics supported
by PostScript display technology. plus animation, effects, transparency and color keying. It
features two GPI worts. anti-aliased. 17.5 its (nanosecond) pixel resolution and 4:22 broad-
cast -quality video. It also offers high-speed RISC procesmg to peon de 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, offers a powerful and
intuitive interface. and is suitable for the desktop or can be rackmounted.

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

your PC. PowerScripts high-speed RISC processor provides real-
time PostScript imaging

 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 charac-
ter can be adjusted separately.

 Text can be positioned anywhere on the screen or automatically
centered, verticaly or horizontally .Left, right, top. bottom and
center justification is also provided.

 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
 Built-in real-time object -based drawing tool and text editor-no

computer or software required. Design can be done ahead of
time and displayed later, or can be done on the fly.

 Supplied keyboard and mouse are used with easy on -screen
menus to place and modify graphics and text.

 Change fonts. odors. and other characters instantly.

Transparency and Colors
 Characters can he made transparent (0-100%) over vireo, other

characters and graphics with 64 levels of transparency.
 Opaque characters can use over 4,000,000 colors . transparent

characters can use over 13.000.
 Different colors can be used for till and outline (variable

width) as well Ls each letter and each graphic.

Roll, Scrawl, Animation, Effects
 Variable speed roll. crawl and push (slide) in all directions.
 Every text object, graphic and logo can be animated. Complex

animations include having elements follow paths, bounce. etc.
 Elements can change outline and/or fill color, transparency, posi-

tion 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 let-
ter across the screen. Use fades and wipes to transition between
titles and video or between two pages of titles.

Backgrounds and Graphics
 Titles can be placed on solid color, patterned or graduated back-

grounds. or they can be genlocked to incoming 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
 Accepts most PostScript or PCX format graphics without modifi

cation. 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 graphic is generated.

Expansion Capabilities
Although PowerScrml operates on its own. you can still add
peripherals and connect to a computer or network. Two PC -card
slots allow the addition of non-volatile flash -RAM and Ethernet
cards. RS -232 port allows connection to desktop computers for
added storage and downloading of fonts or graphics from a PC.

LEADER
Manufacturing test and measurement equipment for over 40 years, Leader

Instruments is the standard which others are meas.red again- for reliability,
performance, and most important-cost effectiveness. Before a product is
brought to market. an exceptional degree of energy and effort go into its

design. Prototypes are built and tested to withstand environmental and other
factors far exceeding actual operating conditions. These include high humidity,
extremes of heat, cold, shock and vibration. Manufacturing quality is built in
every step of the way and only the finest parts are used. At each production
run, subassemblies are separately tested before they are integrated into the fin-
ished product, then each product is tested again. This is why hiss than half of
1% of all Leader products are ever returned for warranty repair or adjustment.

5860C WAVEFORM MONITOR 5850C VECTORSCOPE
A two -input waveform monitor, the 5860C features 1H. 1V. 211,
2V, 1 s/div and 2V mag time bases as well as vertical amplifier
response choices of flat. IRE (low pass). chrome and DIF-STEP.
The lager facilitates easy checks of luminance linearity _ming the
staircase signal. A PIX MON output jack feeds observed id or B)
signals to a picture monitor. and the unit accepts an &kernel sync
reference. Built-in calibrator and on -off control of the CC restorer
is also provided..

The ideal companion for the 5860C Waveform Monitor, the
5850C adds simultaneous side -by -side waveform and vector
monitoring. Featured is an electronically -generated vector
scale that precludes the need for fussy centering adjustments
and eases phase adjustments from relatively long viewing dis-
tances. Provision is made for selecting the phase reference
from either A or B inputs or a separate external timing
reference.

5100 4 -Channel Component / Composite WAVEFORM
The 5100 handles three channels of component signalr, plus a fourth channel for composite signals. in mixed component / composite
facilities. Features are overlaid and parade waveform d splays, component vector displays, and automatic bow -tie or "shark fin" displays
for timing checks. Menu -driven options select format (525/60, 625,50, and 1125/60 HDTV), full line -select, vector calibration, preset
front -panel setups and more. On -screen readout of scan rates. line select, preset numbers. trigger source. cursor lime and volts.

5870 Wavefonn/Ifectorscope w/SCH and Line Select
A two -channel WaveformNector monitor. the microprocessor -run 5870 permits overlaid waveform and vector displays, as well as over-
laid A and B inputs for precision amplitude and timing phase matching. Use of decoded R -Y allows relatively high -resolution DG and DP
measurements. The 5870 adds a precision SCH measurement with on -screen numerical readout of error with an analog display of SCH
error over field znd line times. Full -raster line select is also featured with on -screen readout of selected lines. a strobe on the PIX MON

output signal to highlight he selected line. and presets for up to ni re lines for routine checks.

5872A Combination Waveform/Vectorscope
Models 5872A offers all the operating advantages of the 5870. except for the following: SCH is deleted from the 5872A (line select
retained), making it ideal for satellite work.

5864A Waveform Monitor
A two -input waveform monitor that
offers full monitoring far:Vines for
cameras, VCRs and Map transmis-
sion links The 5864A otters front
panel selection of A or 6 input& the
choice of 2H or 2V display with
sweep magnification, and flat fre-

quency response or the
insertion of an IRE filter. In

addition, a switchable gain
boost of X4 magnifier: setup to 30

IRE units, and a dashed graticuie line at 30
ones on screen facilitates easy setting of master

pedestal Intensity and focus are fixed and automatic On optimum
display. Supplied with an instruction manual and DC power cable.

5854 Vectorscope
A dual channel compact vec-
torscope. the 5854 provides pre-
cision checkout of camera
encoders and camera balance.
as well as the means for precise
genlock adjustments for two or
more video sources. Front
panel controls choose
between A and B inputs
for display and between A
and B for decoder reference.
Gain is fixed or variable, with front
panel controls for gain and phase adjustments. A
gain boost of 5X facilitates precise camera balance adjust-
ments in the field. Supplied with a DC power cable.

Designed for EFP and ENG (electronic field production and electronic news gathering) operations. they feature compact size. light
weight and 12 V DC power operation. Thus full monitoring faci ties can be carried into the field and powered from NP -1 batteries,
battery belts and vehicle power Careful thought hay been given to the reduction of operating controls to facilitate the maximum in
monitoring options r. n, ..,,natIng simplicity demanded ,1 ,d,t k
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Continued from page 34
like CU-SeeMe try to work around the asymmetry by
providing buffering to help compensate for the delays
in Internet performance. Using user datagram proto-

The bad news is that despite all the

promises, high-speed cable modem

access isn't here - yet. The good

news is that it will be.

col (UDP) instead of TCP means bidirectional hand-
shaking isn't needed. However, the key performance
requirement here is high-speed access in both up-
stream and downstream directions.

Unkept promises
So, where does this leave the average Internet user

desperate for faster access times? Waiting and waiting
might be the most honest answer.

Cable modem manufacturers have promised much,
but delivered little. Part of the reason is they don't have

control over the entire communications loop. They can't
direct how much bandwidth a cable system assigns the
data communications side of their business. System
noise and numbers of users are other key factors uncon-
trollable by the modem vendors.

However, and most important, modem vendors have
failed to keep promises of a common standard. Al-
though they claim to be working on one, there is no
cable modem standard. A LANcity LCP cable modem
won't replace a Motorola CyberSURFER, which won't
substitute for a Zenith The Godfather modem. Until
standardization happens, costs will remain high -
and usership low.

The bad news is that despite all the promises, high-
speed cable modem access isn't here - yet. The good
news is that it will be, if nothing else, because the cable
industry is worried that the telcos just might get their
collective butts together and implement ADSL. If so, that
could blow the cable modem makers, not to mention the
cable companies, right out of the water.

For more information on cable modems, check
out these Internet sites:
www.cablemodem.com

catv.org/modems/trials
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Fullerton, CA 92838-0509
Phone: (7141 447-4993
Fax: (714) 578-0284
Pager: (714) 506-1357
Email herl®ix.nelmm .nn:

NETCOM
STATE OF THE ART ENGINEERING

FOR AUDIO AND VIDEO
ENGINEERING DESIGN  CAD DRAFTING SERVICES

CABLE FABRICATION  PRE -WIRED PATCH PANEL RACKS
SYSTEM INSTALLATIONS  EQUIPMENT SALES

(201) 837-8424
FAX: (2011 837-8384

1465 PALISADE AVE., TEANECK, NJ 07666

Stainless inc.
50 Years of Broadcast Tower

Design - Fabrication - Construction
210 S. Third St. Voice 215-699-4871
North Wales, PA 19454 Fax 215-699-9597

East Coast Video Systems
consultants  engineers  systems integrators

3 Mars Court
Boonton, NJ- 07005
973.402.0104
Fax: 973.402.0208
WWW.QCVS.COM on line in time

Why not run your business card here?
Only $144 per insertion.

Frequency discounts available.
Call 800-896-9939
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FOR SALE

BROADCAST
STORE

Buy Consign Sell Trade
Thousands of New & Pre -Owned

Equipment in Stock!

Panasonic
Might Suite

SONY
JVC
PROFESSIONAL

PINNACLE

ECHOIab
Call BROADCAST STORE now for The Preferred Shopper

Los Angeles

818.551.5858
1840 Flower Street
Glendale, CA 91201

New York
212.268.8800

500 W. 37th Street, 2nd Floor
New York, NY 10018

www.broadcaststore.com
Circle (102) on Free Info Card

General Instrument
IRD's 575 DSR-1500's

& 80 DSR-2200's

Almost new, available
for sale at a very low

price!

Call now to place
your order!

(714) 263-9900 x217

INC.

SOUND ISOLATION ENCLOSURES
E-MAIL: whisperOICS.COM

WEB SITE:
wwwwhisperroom.com

116 S. Sugar Hollow Road
Morristown, Tennessee 37813

Vocal Booths
Broadcast Booths

etc...

PH: 423-585-5827
FAX: 423-585-5831

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:

CARPEL(800)238-4300

Want more information on
advertised products?

Use the Reader Service Card.

J Celebrating our 10th anniversary.
J Digital Audio Signal Processing.
,1 Meets RS250C Specifications.
\I Superior Video/Audio Performance.

Multimode Link starts at $850/pair.

In US and Canada Call:
1 -800 -DATA -LEE

or Fax at 1.888.328.2533

Lee Data Communications
2501 Technology Dr., Hayward, CA94545

Tel:(510)785-2900, Fax (510)785-3232.
In Canda Call: Telonix at 1.888.835.6649

FREE CATALOG
 Belden
 Mogami
 Canare

Cable
Highest Quality

'4ssembliet *Patch Panels

800-999-4283

'Snake Srtems & More!

Great Prices - In stock

Unmatched Service!

HAVE, INC. Dept. BE
pro sales@riawinccom

PANASONIC BROADCAST & PROFESSIONAL
Video Equipment at wholesale prices! Factory
Sealed New with Full One Year Warranty.
Factory Authorized for 58 Makes! ADVANCED
VIDEO SYSTEMS. (800) 233-2430.

BROADCAST PRODUCTS

/6

IBECK
ASSOCIATES

2403 HOWARD LANE
AUSTIN TX 18128

1-800-128-3125
FAX: (512) 388-1833

SOW 4-4 - Serial Digital and Analog
Video Monitoring DA - 4-2-2/270 mbps.

Four reclocked SDV outputs, plus four ORS or

RGB outputs. 10 bit DACs. Fits GVG 8500/8800

DA hmes $895

r 11E1
TBC-RMT IBC Remote Control Unit
Remote control of up to 3 TBC's. For use

with internal TBC's on BVW, DVW, PVW,

UVW, and EVH Beta machines or any

machine using Sony BVR-50 controller.

Puwhased with 1, 2, or 3 modules. With

3 modules. Now availabale for JVC

machines - Series 22, 80, 85. $960

0200 1181100081131 I -

SCR -4X8  Serial Machine Control
Router - Input/Output Twelve rear

mounted DE9-F connectors (four controllers,

eight devices). EIA RS -422 send and receive.

Controls: Twelve lighted pushbuttons for

channel assignment $980

F
SC P-10 - Serial 422 Patch Panel
1N10 passive non-normalling serial data patch

pond. Two tack units high. Legend strips and

10 patch cords included $350

10

VILI2-P - VU/Peak Meter with Phase
Indicator - Simultaneous peak and VU

display. Solid state phase indication. Highly

readable LD arrays. Adjustable headphone out-

put. 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. Headphone

output with speaker mute $650.

Circle (101) on Free Info Card
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FOR SALE

TAPE
ERASERS
The World's Leader

In Degaussers

ERASES
ALL VIDEO

FORMATS

The Eliminator 4000
There's nothing better than the Model 4000

to completely erase metal particle media in just
seconds, including the hard to eliminate audio
and control tracks. It's the one degausser

approved by major television networks and

production facilities across the world Join the
marls of the Eliminator 4000 and see what a
Gamer Degausser can do for you.

4203 N. 48th Street
Lincoln, NE 68504

mdustnes 140 0-2284275
TEL (402) 434-9100
FAX (402)434-9133

Circle (103) on Free Info Card

* Studio Exchange *
Burbank

***
(818) 840-1351 Fax (818) 840-1354

New and Used Video Equipment

Audio/Video Dealer
Starring

Panasonic & Sony
CALL NOW FOR CURRENT

SPECIALS

BUY, SELL, TRADE & CONSIGN

816 N. Victory Blvd.
Burbank, CA 91502

BATTERY TOWN USA Energy Plus+, Inc.
http://www.mindspring.com/-battery
battery@mindspring.com. 770-975-8052 ext.
6210; fax 975-8915 Cell Choices & Specifica-
tions; Best Value. BP -90's, NP1SB's, Belts, Film
Packs, Chargers. Inserts & Rebuilds for Sealed
Bricks, Bricks, Belts, Film, Notebooks. Rejuve-
nation contracts. Internet Access Special
Promotion!

Adding a touch of color to
your classified ad will

make it stand out!
Call Jeff at (800) 896-9939

for more information.

hilp://www.broadcastexchanqescom
The new way to buy and sell preowned broadcast video gear. Free listings. nline database.

1 -888 -FAX -GEAR
Toll -free 24 -hour
Fax -on -Demand

Broadcast
- Exchange. Inc.- 472 8488

Dial toll -free or call +1.310.442.8491 to have the latest hot list sent to your lax! email broadex +dal corn fax 313100 472 8490

SERVICES

Maximize
your

company's
exposure

in the
marketplace

by taking
advantage

of
reprints.

Call Cherie
Wood
for a

quote:
I ntertec

Publishing
Phone: 913-
967-7212

Fax:
913-

967-1900

Ground Facilities
Earth Stations
Towers
Civil Works
Testing/Inspections
Tall Towers

Engineers/Constructors

Structural Studies
Static/Dynamic Analyses
Failure Analyses
Risk Assessments
Location/Height Verification
Surveying/GIS

Design/Build

PROVIDING TURNKEY ENGINEERING AND CONSTRUCTION
SERVICES TO THE COMMUNICATIONS INDUSTRY

93 Devine Street San Jose CA 95110
(408)297-2700 FAX:(408)297-2766

Circle (104) on Free Info Card

FULL-TIME TRANSPONDER SPACE

AVAILABLE ON CABLE SATELLITE

located in the premiere coble neighborhood on SATCOM C-3

at 131 W, using General Instruments DigiCipher II (MPEG

2) video compression system. Your network could be seen

using the new digital set -top technology, improving your

network's chance of cable carriage. In addition to

transponder space, uplinking, playback, editing, and

duplication services are also avaikible from our new digital

uplink facility located in Englewood, CO.

Call Doug Greene @ 303-784-8809 or

E -Mail at dougreene@aol.com

BUSINESS OPPORTUNITY

FULLY EQUIPPED PRODUCTION Post Pro-
duction. Mass VHS Duplication Facility in
Southeast Florida. 12 successful years in the
same county. Independently owned/run/nur-
tured. Realistic terms for serious entrepre-
neur. Turnkey operation with all the bells and
whistles. Bring your own tooth brush. This
is a must see. Call 954-475-0274. Fax 954-475-
3146.

Attention C -Band Shoppers!

Galaxy VII Fully Protected
Transponder

Available for Immediate
Full -Time Use

Uplink from N.Y. with
DigiCipher II MCPC
Below Market Rate!

Commit now for Huge Discount!

Only Two Channels Left!
First Come, First Served!

Call Today
(714) 263-9900 x217

PROMOTE YOUR SERVICES
and increase business for as
low as $128" per insertion.

Call 800-896-9939
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classified
HELP WANTED

AccuStaff Incorporated, the fourth largest staffing agency in the
nation is partnering with Discovery Channel Latin America to hire

the following contract positions for Discovery's Latin
AmericanTelevision Center in Miami, Florida. Contracted through

AccuStaff, employees selected for the listed positions will be
working on -site at the Television Center:

TRANSMISSION ENGINEER: Minimum of 3 years engineering
experience with satellite transmission provider, TV transmission facility, or network controVoperations
center. Knowledge of video, audio and RF signal parameters and quality control standards required,
including maintenance of Satellite Uplink Systems. PC literacy required, experience with digital compres-

sion system (Scientific Atlanta Power Vu and/or General Instrument Digicipher preferred). Knowledge of
Philips/BTS master control/routing and Louth Automation systems a plus. Spanish and/or Portuguese a

plus. 24/7.

MAINTENANCE ENGINEER: Successful candidates will have a primary expertise in either systems, RF, video

or audio. Minimum of 3 years maintenance experience including significant experience in a ITU-R 601 digital

environment. Ability to diagnose to component level, familiarity with test signals and equipment, analytical

software, and computer programming. AA degree in electronics or computer systems required. Military
or other significant experience/training can be substituted for degree requirements. SBE certification and
FCC general class license strongly preferred. Spanish and/or Portuguese a plus. 24/7.

Send resumes to: AccuStaff Incorporated, 1101 Brickell Ave. Suite 1003, Miami, FL 33131
Fax: 305-381-9588  email address: paulag@accustaff.com

No calls to Discovery Channel please.

over
CHANNEL

LATIN AMERICA/IBERIA

Intertec Publishing, a leader in the
technical magazine and book
publishing industry, is seeking an editor
to plan, develop and implement the
editorial content of their publication,
Sound & Video Contractor. To qualify
for this career opportunity, the
successful candidate will possess an in-
depth knowledge of sound and/or video
systems design, installation,
maintenance, or product sales, along
with excellent public speaking and
communication skills. Writing and
editing experience in a related industry
and the ability to conceptualize
magazine design are preferred. To
apply for this opportunity, complete
with a competitive compensation and
benefits package, send resume and
salary requirements to: Intertec
Publishing, Human Resources Dept.,
Editor-GH, 9800 Metcalf, Overland
Park, KS 66202.

EOE

ASSISTANT CHIEF ENGINEER WTVM-TV is
seeking a highly motivated, multi -skilled,
hands-on individual with management ability
to become our Assistant Chief Engineer. Mini-
mum of 5 years experience in Broadcast or
related field. Must possess systems planning,
maintenance, and installation experience.
Strong computer skills and experience with
networks is desired. FCC General Class license
and/or SBE Certified is preferred. Pre -employ-
ment drug test required. Send resume to:
Martha Smith, WTVM-TV, PO Box 1848, Co-
lumbus, GA 31902. EOE

TV MAINTENANCE ENGINEER - WDSE-TV in
beautiful Northern Minnesota is looking for a
quality person to repair our broadcast equip-
ment, including VTR'S, edit controllers, graph-
ics, and more. Requires a minimum of 3 years
TV broadcast maintenance experience, 2 year
electronics tech degree or equivalent experi-
ence, and FCC General Radiotelephone Li-
cense or SBE certification, both a plus. Com-
puter skills and remote broadcast experience
desired. Excellent pay, benefits and condi-
tions. WDSE-TV is a top rated PBS affiliate
located near the Boundary Waters Canoe Area
Wilderness, Voyageurs National Park, Supe-
rior National Forest, and Lake Superior. Super
boating, fishing, snowmobiling, and skiing
with a strong local economy, clean environ-
ment, excellent schools, and low crime! WDSE-
TV, 1202 E. University Circle, Duluth, MN
55811. 218-724-8567. Rex Greenwell, Director
of Engineering & Operations. E.O.E.

BROADCAST MAINTENANCE TECHNICIAN
needed in Los Angeles area. Install and
maintain all types of audio, video and trans-
mission broadcast equipment. Must be able
to lift up to 70 pounds. Preferred Qualifica-
tions: Associate degree in electronics or its
equivalent. Three plus years of broadcast
equipment maintenance experience. Must
have knowledge and experience with analog
and digital broadcast equipment, and mul-
tiple video tape formats. Other duties as
assigned. A drug test is required for success-
ful applicants. Non-smoking environment.
Send your resume with salary requirements
to: TCI-National Digital TV Center, 15240
Raymer St., Van Nuys, CA 91405. Attn: Kevin
Thompson. You may fax your resume to (818)
787-9965.

ENGINEER/PROJECT MANAGER Experience
in repair, maintenance, integration/installa-
tion of broadcast equipment for
teleproduction, presentation and sound sys-
tems. We're located in Phoenix and have
career opportunities for engineers and project
managers. We offer a generous compensation
package and 401K plan. Please fax resume and
salary history to 602-274-7416 Attn: J.L. EOE.

MAINTENANCE ENGINEER Come grow with
us in the nations most excifing market. The
NBC affiliate in Las Vegas, Nevada is seeking
a candidate w/2 years experience repairing
broadcast TV and computer electronic equip-
ment and trouble shooting to component
level; must be able to obtain a Nevada driver's
and FCC license; and SBE certification desired.
Send resume/salary requirements to: Person-
nel Department, KVBC-IV, 1500 Foremaster
Lane, Las Vegas, NV, 89101. E.O.E.

MAINTENANCE ENGINEER: Seeking candi-
date with 3 years experience maintaining Stu-
dio, ENG Microwave equipment and VHF Trans-
mitters down to the component level. SBE
certification is desirable. Contact Barry Gries,
4247 Dorr Street, Toledo, Ohio 43607. Phone:
419-531-1313

DIRECTOR OF ENGINEERING A midwest
television station is looking for a Director of
Engineering. 5 to 1.0 years engineering manage-
ment experience preferably in TV. Thorough
knowledge of analog and digital. Must have a
proven track record in budgeting and admin-
istration of same. We offer an competitive
benefits package. Please send resume to:
Classified Ad Coordinator, Broadcast Engi-
neering, Dept. 788, 9800 Metcalf, Overland
Park, KS 66212-2215.

TV BROADCAST MAINTENANCE ENGINEER
Immediate part-time opening for television
broadcast engineer at independent Central
Florida station. Applicants should have a
minimum of five years experience in television
maintenance with Sony VTR, studio and re-
mote truck experience. Assist with UHF
transmitter, microwave systems. Commer-
cial B drivers lice -Ise a plus. Send or fax resume
to: WTGL TV52, 653 W. Michigan Street, Or-
lando, FL 32805. (407) 422-0120. EOE/AA

WAFT TV HUNTSVILLE, NBC UHF station is
looking for supervisor of engineering mainte-
nance and master control staffs. FCC General
Class License a must, experience with UHF
transmitters a plus. Must have ability to do
component level troubleshooting. Individual
must possess five years experience in TV,
leadership skills, and ability to manage people
and projects. Great opportunity to join grow-
ing Raycom Media group in booming southern
market. Send resume to: WAFF-TV, PO Box
2116, Huntsville, AL 35804. ABSOLUTELY NO
PHONE CALLS. WAFF is an Equal Opportunity
Employer and encourages applications from
women and minorities.

ASSISTANT CHIEF ENGINEER/MOBILE UNIT
ENGINEER: Qualified candidates will have 2
years technical education, 5 years broadcast
maintenance experience as well as Remote
broadcast experience. Candidate required to
work with clients/crews for remote produc-
tions, all aspects of equipment maintenance,
supervision and training skills and knowledge
of computer systems. Resume to Personnel,
WKJG-TV, 2633 W. State Blvd., Fort Wayne, IN
46808. No phone calls accepted. EOE.
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MAINTENANCE TECHNICIAN Electronic
maintenance of television broadcast, com-
puter and telephone systems including project
design and installation of new systems. Re-
quires 5 years experience in broadcast main-
tenance including trouble shooting and repair
of studio, audio, graphic and computer sys-
tems. Knowledge of microwave, satellite and
transmission systems and FCC General Class
or SBE certification strongly desired. Knowl-
edge of Novell, Microsoft NT, Microsoft Office
and Windows 95 with applicable certifica-
tions also preferred. Send resume to: Kathy
Copeland, KGW, 1501 SW Jefferson St., Port-
land, OR 97201. EOE M/F/V/D

ENGINEER Regular, full-time. Responsible
for maintenance and system design of digital
and analog editing systems. Requires ability
to troubleshoot to board level, knowledge of
Sony VTR's inc. DBETA, BETA SP, 1", D2, 3/4"
VHS, Ampex DCT, Sony Editors, Switchers,
DME, Ampex ADO, Avid and Macintosh. Re-
quires a high level of PC and Macintosh lit-
eracy and networking, 2-5 years experience,
self -motivation, good people skills, good com-
munication skills and must be detail -oriented
for documentation. Fax resume and salary
requirements to Human Resources/HMS 703/
243-4023. EOE-M/F/H.

VIDEO REPAIR TECHNICIAN Alpha Video,
the leader in digital video solutions, is looking
for an experienced repair technician to pro-
vide service on professional and consumer
VCRs, cameras and monitors. Experience on
SVHS and knowledge of digital video equip-
ment required. Send cover letter, resume and
salary requirements to: Stan Stanek, Alpha
Video, 7711 Computer Avenue, Edina, MN
55435. Fax: 612-896-9899; E-mail:
stan@alphavideo.com; Phone: 612-896-9898.
EOE

TV CHIEF ENGINEER KOED-TV, Tulsa, is
seeking a hands on chief engineer with a
strong transmitter and studio maintenance
background. Supervisory and organizational
skills will be essential. 3 years broadcast
experience required. Send resume and salary
history to Personnel, Oklahoma Educational
Television Authority, P.O. Box 14190, Okla-
homa City, OK 73113. AA/EEO

THE AGE OF DTV IS HERE, and Univision
Television Group, Inc. is seeking an ENGI-
NEERING COORDINATOR to assist the Direc-
tor of Engineering in the planning, design,
construction and maintenance of studio and
transmission facilities for this new era of
broadcasting. This person will also provide
support to the engineering departments of
Univision's twelve full power UHF -TV sta-
tions, not only in planning and implementing
this new technology, but also in maintaining
existing NTSC facilities during this transi-
tional period. Travel for this Los Angeles
based position is required. Applicants with
at least 10 years of hands-on broadcast expe-
rience as a Chief or Assistant Chief Engineer
may fax resumes with salary requirements to:
Univision Television Group, Inc. Attention:
"Engineering Coordinator Position" FAX# (310)
348-3659. Univision Television Group, Inc. is
an Equal Opportunity Employer.

ASSISTANT CHIEF ENGINEER Supervise engi-
neering maintenance and master control staff,
serve as a liaison with other departments,
assure compliance with FCC and. OSHA rules,
implement routine maintenance and quality
control procedures, assist in preparing and
meeting capital and operating budgets, train
and evaluate engineering personnel, and be
generally responsible for the day to day opera-
tion of the department. A minimum of five
years experience in hands-on commercial tele-
vision maintenance are required, as well as
some supervisory experience. Experience in
broadcast transmitter maintenance and
troubleshooting is preferred, as is SBE certi-
fication. Request an application from: Tricia
Thurman, WTOC-TV, PO Box 8086, Savannah,
GA 31412. NO PHONE CALLS, PLEASE! We are
an equal opportunity employer - women and
minorities are encouraged to apply.

MAINTENANCE/REMOTE ENGINEER. Repair
and adjust television/radio equipment, assist
in construction of new equipment or modifi-
cation of existing facilities, and frequently
assist remote production team in an engineer-
ing capacity at remote site. Back-up driver for
mobile unit. FCC Radiotelephone Operator
License, General Class or other certification
and background in analog and digital trouble-
shooting required. Television UHF and FM
radio transmitter experience desirable. Pos-
sess valid Florida CDL Driver License or obtain
within three months of employment and have
driving record acceptable to WMFE insurance
provider. Resume to: Personnel, WMFE, 11510
E. Colonial Dr., Orlando, FL 32817. Position
open until filled. EOE.

ASSISTANT CHIEF ENGINEER Group -owned
television station, offering the best of all
worlds for a hard-working person interested
in opportunity and career development. Must
possess excellent systems planning knowl-
edge, management ability, foresight and a
practical approach, VHF transmitter experi-
ence, ability to drive satellite truck and uplink,
and strong computer skills. Hands on re-
quired. An FCC General Class License or SBE
Certificate preferred. Location, climate and
benefits are a plus. To apply, send resume and
letter of introduction to Chief Engineer, WIS
Television, PO Box 367, Columbia, SC 29202
(NO PHONE CALLS, PLEASE.) EOE

TECHNICIAN Successful candidate will have
a minimum of 3 years experience in a major
market TV station. Master control, VT &
audio experience required. Send resume and
cover letter (no calls/faxes) to Irwin Ross,
Director of Engineering, WPVI-TV, 4100 City
Line, Suite 800, Philadelphia, PA 19131. EOE

MAINTENANCE ENGINEER Immediate open-
ing for person with minimum 3 years experi-
ence maintaining broadcast equipment to
component level. The ideal candidate has
experience with Sony, Grass Valley, Ikegami,
Quantel, and Chyron. RF experience a plus.
Send resume to David Boettcher, K*USA, 500
Speer Blvd., Denver, CO 80203. We are an Equal
Opportunity Employer.

DIRECTOR OF
ENGINEERING

The Golf Channel has an opportunity for a highly
motivated, experienced manager for its digital net-
work operations facility in Orlando, FL.

We are seeking an individual with strong commu-
nication, interpersonal, and project management
skills. You will supervise all technical operations
including: Engineering, Master Control and Satel-
lite Transmission in addition to managing person-
nel and technology for the premier television fa-
cility in the South.

To qualify, you must have a BSEE or equivalent
with extensive experience in management, engi-
neering and technical operations. (No calls ac-
cepted.) EOE

For consideration, please send your resume with
salary history to:

The Golf Channel
Human Resources

(Director of Engineering)
7580 Commerce Center Dr

THE GOLF CHANNEL' Orlando, FL 32819

I WE PLACE ENGINEERS
USA & WORLDWIDE

KEYSTONE INT'L., INC.
16 Laflin Road, Suite 900
Pittston, PA 18640, USA

Phone (717) 655-7143 Resume/Fax (717) 654-5765
E-mail: keyjobs@keystone.microserve.com

Television Engineers
We are a leader in TV Automation and
are looking for motivated people who
want to participate in our growth. We
have openings in our Sales department
and in our Customer Support/
Installation Group. Travel is required.
Send resume to: FloriCal Systems, Inc.,
Attn: T. Buchanan, 1206 NW 8th Ave.,

Gainesville, FL, 32601.
Fax: 352.375.0859

The EMC Desk Reference
Encyclopedia

Order #3496, $90
A compendium of 3,000
EMC -related entries, this
illustrated 384 -page desk
reference is for all profes-
sionals in the EMC field.
The EMC Encyclopedia
includes acronyms, case
histories, definitions, for-
mulas, mathematical
models, organizations,
products, regulations, ser-

vices, and tutorials. By Don White. Hardbound,
386 pp. ISBN #0-932263-49-6.

Call 800-543-7771 to order!

BR oaDcast ORITERTEC
enorieetanG PUBLISHING

EMCE107B

71, LW; D...
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ADC Telecommunications
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The Broadcast Store Inc.
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FastForward Video
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digital basics
By Paul McGoldrick

A TV station for less than $150

The ad reads "Own your own TV station for less than
$149.95?" It's from one of those companies that

regularly advertise in in-flight magazines. Maybe the
question mark at the end of the headline gives them a
legal out for the product's performance, or lack thereof.

The ad is written like a technical report with the
author's name bylined. The product is actually a room -

to -room transmitter/receiver system
and, quoting from the report, the ad
reads:

"Using Digital Video System, or
DVS, the Wireless Video Sender is
capable of transmitting high -quality
visual images and stereo sound to any
television in your home, for up to 100
feet away.

new 2.4GHz technology. This frequen-
cy has a broad signal range which

means that more video information can be transmit-
ted. This results in cleaner pictures, reduced signal
interference and multiple channels. What's more, be-
cause it's used much less than the old 900MHz fre-
quency, the 2.4GHz range is virtually uncluttered.

In the past, many wireless products used 900MHz
technology, by which signals were sent in linear trans-
missions. Unfortunately, linear transmissions can be
blocked by studs and objects within the walls of your
home. The 2.4GHz range of the Wireless Video Sender
creates a circular polarization signal to provide clear,
powerful retransmission of audio and video signals
throughout your home - unobstructed by walls,
ceilings or floors. Even if there is a wall stud in the path
of the signal, virtually the entire wave gets to your
remote television."

The ad goes on to explain that there is no multipath-
ing with this system because the antennas are so
directional and there is no "ghosting." Also, the units
can be switched between four different channels (just
in case your neighbor is pouring watts of 2.4GHz at
you), so you can operate more than one system in your
house at the same time.

Paul McGoldrick

Any truth?
Do you think it works? It probably does OK between

two adjacent rooms provided the antennas are high
enough off the floor and the dog is not always running

between them. Of course, aligning narrow -aperture
line -of -sight antennas between rooms must be quite an
amusing pastime, but I suspect that if I couldn't get it
right, I can't blame the supplier for shipping me a silly
product. The 100 -foot claim needs to be taken with a
large dose of something, but if it wasn't for this ad, I
would never have known of this new description for a
linear transmission.

This same company offers several other technology
products most of which (like using the power wiring in
your house as a high -gain TV antenna) can be brutally
laughed off. In one sense, it is frightening that the
company is still there; people must be buying this stuff!
Although this is a digital video column, I'm not sure this
product qualifies for inclusion.

This company offers a non -video product that I just
want to believe works and I need your help. There must
be a reader out there who has purchased a device called
the Phazer, which the author of the tacky ad ascribes to
Rocky Mountain Radat Allegedly, this product is a
"jammer" for police radars and lasers. When it receives
an X, K or Ka band radar signal, it sends it back with a
modulation "chirp" mixed in that tells the radar unit on
one reading that the vehicle is doing 15mph and on the
next reading it's 312mph, confusing it into saying it
cannot make a reading. On the laser side, it is active,
firing infrared pulses out of the windshield from LEDs.
Allegedly, the laser gun also gets confused.

Well, does it work? For $199, it's not that risky, but I'm
not going to try it. The only way I could check it out
would be deliberately driving through a speed trap at a
gross speed. Even though the warranty claims the
manufacturer will pay the ticket, it just strikes me as
suicidal. Let me know, and if it doesn't work, we will
keep your name anonymous.
When I was younger and the transistor radio made

its debut, everyone knew that the more transistors a
radio had, the better it was; six transistors implied it
was a superhet. Then came a receiver from the Soviet
Union with eight transistors! Wow! The problem was
that four of them were not connected to the receiver's
circuit. They were probably factory duds as well.
Maybe the phrase "let the buyer beware" still applies
today.

Paul McGoldrick is an industry consultant based on the West
Coast.
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Clearly aWinner!

4
VIDEOTEK

MULT: fORINAT NO,Virc,

PATENT PENDEm

The VTM-200 features high -resolution images at a winning price!

The award -winning VTM-200 Multi -Format.
On -Screen Monitor combines crisp waveform, vector,
audio, and picture displays on one low-cost SVGA
monitor. This ingenious package allows each high -
resolution quadrant to be expanded to full -screen.

The VTM-200 accepts two analog composite (NTSC
or PAL) and two 601 serial digital (525 or 625) video
inputs. With four AES stereo pairs and four analog
stereo pairs, the versatile audio option displays levels
and phase differences. The audio bar -graph has a

wide dynamic range and user -selectable
resolution and ballistics.

A unique ZOOM feature allows ultra -
accurate set up and measurement of black.
white, and audio reference levels.

A Digital System
Integration Product

Whether your facility is NTSC. PAL, multi -format,
serial digital, or in transition, the VTM-200 is clearly
the winning choice for all your on -screen test and
measurement needs.

Call today to find out more about this and other
winning next -generation solutions from Videotek.

Premium Quality, intelligent Design,
Smart Price...That's Videotek.

111
TM= VIDEOTEK Five Year Warranty

Imo A Zero Defects Company ISO -9001 Certified

Circle (2) on Free Info Card

243 Shoemaker Road, Pottstown, PA 19464 Toll Free: (800) 800-5719 (610) 327-2292 Fax: (610) 327-9295
Visit us on the Worldwide Web: www.videotek.com



Best Value in Routing?

MIN111111111.
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ret.f.0,1 32 x 16 expands to 32 x 32

Compact 2RU frame

Front mounting modules

Redundant power supplies

LED warning indicators

LED operational indicators

Combine frames for multi -level system!

...Just Compare
4110 AUDIO

 Interface using X -Y, RS -232

and RS -422

 Button programmable
control panels

 RouterWoRKs® PC software
control

 Schedule switching with
EventWoRKs

 Controllable by modem

U.S.A.
(800) 231-9673 Fax: (757) 548-4088 http://wvvw.leitch.corn

le*
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C3C)C3C3C3000.
ti,E4tc2c6.,..)

San Francisco, CA
(800) 900-6413

Los Angeles, CA
(800) 380-1676

L
Indianapolis, IN
(800) 861-9440

IT
Dallas, TX

(800) 401-3770
New York, NY
(800)553-4824

 AES/EBU professional

digital audio data rates

(75 ohm coax or 110 balanced

 Analog 200 KHz bandwidth

4110 VIDEO
 Serial digital up to 360 Mb/s

(mix & match fiber and coax)

H'
 Analog bandwidth of 120 Mil;

Canada
(800) 387-0233 Fax: (416) 445-0595

Norfolk, VA
(800) 665-5062

Atlanta, GA
(800) 641-1277

Quebec Europe
(800) 909-3301 +44 (0) 1256 880088

Brazil
+55 (11) 867-0218

Circle (3) on Free Info Card

Japan Australia
+81 (3) 5423-3631 +61 (2) 9999-2355


