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ON THE GOVER: EDS studios in Burbank, CA, uses
uncompressed digital storage and distribution tech-
nologies based on the Sierra Design Quickframes.
Shown on the cover is one of the Quickfranies in an
EDS on-line edit suite. Photography by Doug Schwartz,
Sterling Communications, Santa Clara, CA.
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1936 Matsushita Electne Corporation of ATenca .

Digital Video deck
for today...

I ] 1 . .
== v HD recording on I By
Editing and Slow | | 172" cassette tape ' £
About 1/2 the cost of | L motion in HD &
other HD -

recording syslems*

Most Cost-effective E
high definition

recording system ' _,1
D5 recording/
| playback |
and D3
playback
10-Bit
Uncompressed
Digital
recording,
the highest
quality
available .

Bottom: AJ-D580 D5 1/2" Component Digital Studio VTR Top: AJ-HDP500 Drgrtal HD VTR Processas

_and for the next generation—HDTV

D-3 is the highest quality component digital videotape recorder available. Its uncompressed, 10-bit recording is the
cost-effective solution for the most demanding high-end recording and post-production applications.
Now, it is also the cost-effective system for the next generation—High Definition. Panasonic’s new Digital HD Processor tums
your D-5 deck into an HD VTR for about 1/2 the price of any HD recording option available, today or in the foreseeabie future.
D-5.The best in digital today—and the best for the next generation.

* compare? 1o existing 1° HD and D6 recorcing systems

Hicial Broadcast Equipment Supplier of the 1996 Qlympic Games

) @8] Panasonic

uiutl!  For more information call: 1-800-528-8601 (Upon request enter product code 24) i i ol i

Circle (60) on Free Info Card
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editorial

A tax on your DTV

I just terminated my cell phone service. No, the service
wasn’t bad. No, 1 didn’t want to change to PCS. In fact,
from a service standpoint, there was no reason to stop
the service. So, then why disconnect something that was
working perfectly fine? Because government got involved.

In its great wisdom, the Kansas legislature, encouraged
by the FCC’s warped mentality, decided that competition
wasn’t driving down the price of telephone service enough
(for some people). The bureaucrats said telephone service
was becoming too expensive. And, to protect the disen-

franchised, they needed to take
action. Their solution was to in-
vent what’s called “The Univer-
sal Service Fund,” which is noth-
ing more than a social engineer-
ing tax.

Now, phone service in Kansas
is taxed at almost 10% to devel-
op a pot of money the state bu-
reaucrats can dole out as they
see fit. And, just to be sure every-
thing is handled to their desires,
these bureaucrats get to skim
more than a few buckos off the
top to line their coffers.

Well, excuse me. It’s not my responsibility to ante up
$100 a year to pay someone else’s phone bill or fund
another bureaucratic boondoggle. So, after I calculated
that a year’s worth of this new tax was equivalent to an
entire month of my cell phone service, I told Southwest-
ern Bell to stuff it.

Unfortunately, I can’t disconnect my residential phone
(my teenage son would die without it), so I'm forced to
pay the tax on that bill. However, because of this tax, ]
won't be installing the second phone line for my comput-
er. The bottom line is that whenever possible I’ll avoid
funding another bureaucratic social program so these
guys can justify their existence under the guise of helping
the so-called disenfranchised.

So what has this to do with broadcasting? Thought
you’d never ask. The same kind of scam is apparently
now being considered at the national level. So, at the
same time Congress is crowing about the new tax cuts
they approved, work may be under way to gouge you
with a new tax.

Rumblings are now being heard claiming that the new
DTV system will take TV service away from the poor.

THIS TAX 1S

FoR YOUR
BENEFIT !

Broadcast Engineering  August 1997

Because they won't be able to buy these new $3,000 TV
sets (hell, I won’t either, but that’s beside the point), the
poor won’t be able to get the new DTV signals. And,
when NTSC goes dark, the theory goes these people
won’t have any TV service at all!

Anyway, DC Potomac logic says that putting a tax on all
new DTV equipment could kill two birds at once. First, to
speed penetration of the new sets, the government will
subsidize new DTV sets for the poor. The subsidy might
take the form of credits usable toward the purchase of a
new DTV set by those currently
receiving public assistance.

Second, by seeding the market
with DTV receivers, broadcast-
ers will be prevented from using
low penetration rates as an ex-
cuse to delay DTV broadcast-
ing. Keeping broadcasters’ feet
to the fire will force them to
convert to DTV and thereby re-
lease their analog channels for
auctioning. And, it’s that ‘pot-o-
gold’ called spectrum that Con-
gress really wants.

Now, lest you think Congress would never approve
such a ‘consumption tax,’ think about the last time you
bought tires or paid your telephone bill. Both have
federal consumption taxes. The federal excise tax you
still pay on both items was originally designed to tempo-
rarily control the consumption of a limited resource.
Since when are tires or telephone service limited resourc-
es? Also, don’t forget that a model for taxing receivers is
already in place. You need only look across the Atlantic
to see how our British cousins do it.

If you ask me, those dunderheads in Washington will
never learn that it’s our money in the first place, and
whether or not a person has a DTV receiver shouldn’t be
influenced by congressional social engineering. The last
thing we need is another tax, especially one destined to
pit one economic group against another, while squeezing
broadcasters in the middle.

Brad Dick, editor

www americanradiohistorv com
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CAN YOUR
NEWSROOM:

SCRIPT STORIES EDIT VIDEO SEARCH WIRES JUGGLE ASSIGNMENTS BROWSE FEEDS

-y N - s

-EDS PUBLISH TO THE WEB TALK TO YOUR CREWS IN BANGLADESH AND SIOUX CITY SCRIPT

AT THE SAME TIME?

AvidNews™ can. Simpie to learn and powerful to use, modular and scalable so 1t 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.

E owse and edit video while you build rundowns, publish to the Web, write scripts, check
signments and talk to coworkers anywhere on the globe. Link to Avid’s news editing,

a
piavback and server systems and tightly integrate news journalism with video production. o
Lrarn more: 800 949 AVID (2843) or www.avid.com/avidnews v.l
tools for storytellers™
Circle (5) on Free Info Card
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CDS and Microwave
Radio Communications

offer DTV solutions

Comark Digital Services {CDS), a division of CO-
MARK Communications, Inc., and Microwave Radio
Communications (MRC), a division of California Mi-
crowave, have joined forces to provide broadcasters
with solutions for transitioning to digital television.
The two divisions will offer integrated systems for
digital television and will work together to ensure
interoperability of DTV equipment and systems. CDS$
will market and sell MRC digital studio transmitter
link (STL} products to broadcasters.

Philips offers DTV training
seminars

Near the end of June, Philips brought together more
than 60 engineers, representing more than 600 TV
and production facilities, for training on DTV. The
meetings were held at the Philips Research facility in
Briarcliff Manor, NY. The purpose was twofold: 1) to
help educate attendees as to what was available for
implementing DTV; and 2) to get input for future
product offerings.

Topics covered included MPEG technology and stan-
dards, MPEG bitstream splicing, DTV receiver for-
mat conversion and potential video acquisition for-
mats. Along with the training seminars, attendees
were shown a variety of possible implementation
scenarios, as well as potential product offerings for
the consumer and professional.

Based on feedback from the first seminar, Philips is
preparing to offer additional seminars this fall at other
locations around the country. Dates and locations have
not yet been finalized, but you can contact your local
Philips representative for more information.

CEMA agrees with FCC’s
closed-captioning rules

The Consumer Electronics Manufacturers Associa-
tion {CEMA) applauds the FCC's decision to establish
rules that will implement the closed-captioning re-
quirements of the Telecommunications Act of 1996.

Allvideo programming distributors, including broad-
casters, cable operators, satellite operators and other
providers, must implement closed-captioning. These
rules will increase the amount of closed-captioning
video programming available to the more than 22

Broadcast Engineering August 1997

B_y Dawn Hightower, senior associate editor

million Americans with hearing disabilities.

According to CEMA president Gary Shapiro, “It
simply makes good sense that all video program pro-
viders do their share in making TV accessible to
hearing impaired Americans and those that are learn-
ing English as a second language.”

Congress to sell
ENG spectrum

With negotiations over the balanced budget amend-
ment, broadcasters will end up losing some of their
electronic newsgathering spectrum. The bill puts
20MHz of the ENG spectrum in the 2GHz band on the
auction block. Broadcasters get to keep another 8SMHz
in the band now, but could lose another 15MHz down
the road.

Congress also told the FCC to auction an additional
15MHz, in addition to the 20MHz of ENG spectrum.

ATSC names executive
director

Robert K. Graves, chairman of the Advanced Televi-
sion Systems Committee {ATSC), has appointed Craig
K. Tanner as the executive director. Tanner has more
than 20 years of experience in the teleccommunications
and TV industries, including his previous positions as
senior vice president of Advanced Technologies at
TELE-TV Systems and vice president of Advanced
Television Projects at CableLabs. He also served on the
FCC Advisory Committee on Advanced Television
Service.

SBE announces

award winners

The Society of Broadcast Engineers (SBE} has an-
nounced the following award winners. Clay Frein-
wald, CPBE, has been named Broad-
cast Engineer of the Year. He is the

chief engineer for KBSG AM/FM

in Seattle, WA. He served as his
chapter’s program chairman and
is a member and chairman of the
State Emergency Coordinating
Committee for Washington. He was

responsible for conducting the monthly meetings to
establish the EAS plan for the state. Through his
efforts, Washington’s EAS plan has been used as a
model for other states. He traveled around the state to

wwWw.americanradiohistorv.com
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GL‘{N'EL
Calﬂ. our 24 hour Clipbox Hotline now:1 800 218 0051 Ext.441
Qua.x#..l Inc., 28 Thorndal Circle, Darien, CT 06820 Tel: (203) 656 2100 Fax: (203) 656 3459 http://www.quantel .com

Serving the news journalist

Clipbox™ means journalists
can view and even edit
video alongside text on
their own terminals.

Serving the news director

Clipbox means instant
running order changes,
graphics integration,
re-edits, playout, re-cues,
skips and freezes.

Serving the news engineer

Clipbox means total
integration with news and
automation systems - and
high reliability, low
maintenance.

Serving the news editor

Clipbox means powerful,
interactive non-linear
picture and sound editing
with pen and tablet.

CLIPBOX'

The world’s most advanced videoc server

Circle (6) on Free Into Card’
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HARRIS LEADS WITH

THE TRUTH
ABOUT DTYV.

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.

ris
Hp uses 3 Har
WE‘;:;;‘CD Ttansmltter

H&]rris offers the
widest range of
proven technology.

Harris can provide every
step in the digital path —
from your studio to your

« glial
tlt““\.‘_b\!

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 KCTE 1
first all- - [Bilic
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 any
other manufacturer, by far.
We're the only company to
offer digital-ready 10T as
well as Solid State UHF
transmitters — with a choice
of Bipolar, Silicon Carbide or
LDOMOS 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!

HDTY |
relevision hissory |
was ke on
July 23, 1996!

WRe_ @
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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.
o The Harris CD 1
has amassed
thousands of
hours of prob-
jem-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 sclected 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
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DEEDS, NOT PROMISES.

Seatile became the first

HDT /-capable public broad-
casting station, they too
chos2 Harris. And WETA in
Washington D.C., WCBS in
New York and Oregon Public
Broacasting in Portland all
rely on Harris transmitters to
send their DTV signals over
the ar. At NAB ‘97, KLAS-
HD used a Harris transmitter
to go live as part of the

ATSC on-air demonstration.
Vhy is Harris such a clear
hoice when choosing a

=ligita! transmitter? Because
rom VHF to UHF...Solid
itate 12 |10T...low power to
igh power...and the only
ompiate 8-VSB exciter, we
2present so many proven
hoices. Only Harris has

mhis dapth of on-air DTV
xperience!

larris provides
omplete end-to-end
ystems for DTV.

rom studio facilities to

NG, ENG, mobile produc-
on ur its, microwave links,
atellite uplinks and teleport
icilities, Harris provides

1e prcducts and services

» create all-digital and digi-
JI-ready state-of-the-future
rstems. Whether you're
Jildin .y new, or retrofitting
1 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

Circle (7) on Free Info Card
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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

o HARRIS

A new world of broadcast solutions
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conduct seminars and educational sessions to help
other stations attain compliance with the new system.

Michael P. Scott, CPBE, has been named Educator of

the Year for the second consecutive year. He is the lead
instructor at the Communications Technologies De-
partment at Bates Technical College in Tacoma, WA,
Scott redesigned and recertified the Broadeast Tech-
nologies Course with SBE at Bates. He also organized
a two-day training seminar, the DTV Transmission
Conterence.

These and additional awards will be presented at the
Central New York SBE Regional Convention and SBE
National Meeting on Sept. 26 in Syracuse, NY. Contact
the SBE at 317-253-1640 or its web site atwww.sbe.org
for more information.

FOX awards NDS
Americas contract for
digital broadcasting
equipment

In a major strategic step for FOX in its digital conver-
sion plans and building a state-of-the-art digirtal cable
distribution network, NS
Americas was awarded a
contract from FOX Cable
Services to provide trans-
mission systems for use
with FOX Sports Net, FX
and fXM cable networks.

The NDS System 3000
transmission systems will
broadcast up to cight chan-
nels of programming from
one satellite transponder.
Acquiring the NDS equip-
ment is the network’s tirst
step toward converting its existing infrastructure of
analog broadcast systems to the new MPEG-2/DVB-
compliant digital tormar.

___._
m—
e —

IDRC ’97 to reveal future
of large flat-panel
displays

The 17th International Display Research Conterence
(IDRC) will be held at the Sheraton Centre Hotel in
Toronto, Canada, from Sept. 15 to 19. The conterence
will cover a range of research developments relating to
electronic information displays.

Yoshito Yamaguchi, senior managing director of dig-
ital broadcasting development for Mitsubishi Electric
Corporation, will give a special address entitled “Past,
Present and Future of Large-Area Displays.”

For more information, contact Ralph Nadell, conter-
ence coordinatorar212-620-3341; fax 212-620-3379.

Broadcast Engineering August 1997

Associated Press
conducts worldwide
data broadcasting
network trial

The Associated Press Television (APTV), in conjunc-
tion with NDS Limited, has successfully completed a
major trial of its Data Broadcasting Network (DBN).
The trial broadeast a data carousel of multimedia
contentsimultancously with APTV S international news
video feed. The signal was uplinked trom Teleport
London International throughout North America,
Lurope and the Pacific Rim.

Data was transmitted at 6Mb/s in addition to a
sample 2Mb/s video signal from APTV. The test was
conducted using only a quarter of a single satellite
transponder’s bandwidth.

Digital Television 97
\ At Broadcast Engineering’s fourth annual con-
ference on advanced television, you can find out
how to design and build the digital facilities you
need now.
| The conference will be held Dec. 3-5 at the
| Westin Hotel O'Hare in Chicago.
| For a brochure on how you can face the most
significant challenge since color, call 8§00-288-
l 8606 or 303-220-0600 or call FAX ON DE-
[ MAND at 800-601-3858.

L SR S—

Coming in the
September
issue of
Broadcast Engineering:

* Digital Audio Update

* SDI's Achille’s Heel:
Embedded Audio

* Networking Digital Islands

» The Road To Digital TV:
Warp Speed on a Rocky Road

* Facility Power Systems
» Installing Grounding Systems
» Sony does the Derby

in addition to the regular
columns and departments

www americanradiohistorv com
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Digital Dynamo.
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IKEGAMI'S HL-59 DiGIAL PROCESSING CAMERA

Ikegami's HL-59 digital processing CCD Camera with 16-bit achieved, and a variety of control panels are available
Digitai Signal Processing (DSP) and 10-bit Analog-to-Digitai including: Digital Remote Control, Digital Remote Set-up,
Processing represents a giant leap in digital technology. Maintenance Control (with memory card) and a joystick
Featuring newly developed Application Specific Infegrated Operating Control Panel.
Circunts (ASICs) and improved CCDs, the HL-58 meons . . e . .
exceptional qualify, improved functionality and reduced Populor lkegami feotures, including “Fountain of Youth
power consumption. Skin Tone Detail w!th AHD (Auto Hue D_etecT), are digitally
generated along with Diagonal DTL, Slim DTL, DTL Boost
The HL-59 employs three 2/3" 520,000-pixel FIT CCDs, Frequegncy and Black Strgtch_. The HL-59 aiso features a
which deliver over 850 TVL, and a $/N ratio of 62dB or new high-performance viewfinder.

more. The camera is also available in a switchable aspect
version—the HL-59W, with 2/3" 520,000-pixel FIT CCDs,
'or instant switching between 4:3 and 16:9.

Production companies will enjoy the versatility and guality
of the HL-59, while rental houses will have more to offer
their high-end customers: A Digital Dynamo. . .the HL-59.

The HL-59 is a true field production camera, and can be For more information, contact your Regional Sales Office
docked fo a variety of 1/2° VCRs. Triax operation can be or the Ikegami deoler neorest you.

T HE PROFESSIONAL'S CHOICE
lkegami Electronics (U.S.A.), Inc. 37 Brook Avenue, Maywood, N) 07607 East Coast: (201) 3689171 =
West Coast: (310) 5340050 Southeast: (954) 7352203 Southwest: (972) 869-2363 Midwest: (630) 8349774 egaml
®
Clrcle (8) on Free Info Card
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Harry Martin

fcc update

By Harry Martin and Richard Estevez

Reallocating Channels 60-69

0 n July 9, the FCC proposed reallocating Channels
60-69 (the 746-806 MHz band) to other services.
The 24MHz of spectrum at 764-776 MHz and 794-
806 MHz would be assigned for public safety use. The
remaining 36 MHz at 746-764MHz and 776-794MHz
would be allocated to the fixed and mobile services, but
with co-occupancy by new TV starions.

The re-allocated spectrum to be
retained for possible TV use, as well
as for non-broadcast uses, will be
subject to further proceedings deal-
ing with the size of spectrum blocks
for assignment, service areas and
spectrum aggregation. The reallo-
cated TV spectrum will not simply be
assigned to existing TV stations now
operating on Channels 60-69, whose
channel assignments will be governed
by the DTV transition rules and table. The FCC plans to
auction the new channels to the highest bidder.

A proposal will be issued in the future to develop rules
for the new services that will operate in the Channel 60-
69 spectrum. This subsequent proposal willinclude the
criteria for protecting existing analog TV and future
DTV stations against interference.

The FCC is requesting comments on ways of alleviating
the impact of this reallocation on low-power TV {LPTV)
and TV translators. In developing the DTV transition
plan, the FCC has taken several actions to mitigate the
impact on low-power operations, including those oper-
ating in TV Channels 60-69. The secondary status of
LPTV and TV translator stations has not been altered.

Regulatory fees due in September

Commercial TV licensees must pay their FY 1997
annual regulatory fee to the FCC during Sept. 15-19,
1997. Stations will be fined a 25% penalty if they
don’t meer the deadline. Fee payments must be sent to
the appropriate fee window at Mellon Bank in Pitts-
burgh and must be accompanied by an FCC Form 159.
See Table 1 for the 1997 fee schedule.

Main studio/public file rule relaxation proposed

A rulemaking notice has been issued proposing to
relax the main studio and public inspection file rules.
It proposes replacing existing principal-community-
contour standard governing the location of a starion’s

Broadcast Engineering August 1997

main studio in an effort to provide licensees greater
flexibility in locating their main studio.

The FCC proposed permitting licensees to locate their
public files at their main studios, regardless of where
their studios are located. The commission also seeks

VHF Commerdial:
Marketsh=- 10 e e it st frit i 39, 025
BTSN - 25 . s irmtes ety rms asmun v $28,450
Mz 26-50 .. .ovesciesmrsrmrmsicrnsinss ......$18,600
Markets 51-100 .o v $9,850
Remaining Markets ...... Ml s S, 82725
Construction Permits .._..........ccoeiioni ...$4,800
UHF Commercial:
Markets 1-10 4ol S i as st e $16,850
Markets 11-25 ..o ceaissiais .$13,575
Marketsi 26-50, L5 - riovimd 2k O n ool b 88760
Markets 51-1000 s s i s e i 84,725
Remaining Markets .................ocooocrrccrermcenciencienen $1,350
Construction Permits . R IR w82 975
Satellite Television Stations (All Markets).................. $950
Construction Permits - Satellite Television Stations ...... $345
Low Power TV Stations .. S e KLY, - - faseintasesnins oo 920
Broadcast Auxiliary (47 CFH Pan 74) .......................... $25

Table 1. 1997 TV regulatory fees.

comment on proposals to clarify and streamline its
requirements regarding the contents of the file and
retention periods for various documents.

The FCC plans to require that the file be kept at a
station’s main studio even if that studio is some distance
from the community of license. Licensees may be re-
quired to make the file accessible in this circumstance by
providing free transportation to the studio or delivering
the file to a location specified by the requesting party.

Generally, retention periods for many public materi-
als would be increased to reflect the new eight-year
license terms mandated in the 1996 Telecom Act. H

Harry Martin and Richard Estevez are attorneys with Eletcher,
Heald & Hildreth, PLC.. Rosshyn, VA.
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Introducing the Siskiyou routing
switchers by Sierra Video Systems

Saon the price of o serial digital video facility
will be lower than the eguivalent analog
facility. One major reason is o whole new line
of Serial Digital Video and Serial Digitol Audio
routing switchers from Sierra Video Systems.

Serial Digital Video and Serial
Digital Audio routing switchers pictured are
each only 7" high {4RU). These compact
routing switchers can be configured in
increments of 16 inputs or 16 outputs.
Redundant power supplies are stondard.

The powerful conrol system is based on our
proven Tahoe three port conirol architecture.
For added control flexibility the new
Alpha/One control ponel is now available.
This unigque remote control panel features o
lorge, full color display and easy user

customization of the panel’s operating modes.

128x128 through 1,024x1,024
Siskiyou routing switchers use a unique,
patent pending, design allowing for the
256x256 Seriol Digital Video switcher 1o be
housed in a frome less thon 34RU high, and
the 256x256 Serial Digital Audio in less than
20RU high frame. Automatic signal and
path failure detection, combined with auto-
matic failure byposs using fully redundant
switching matrices, provides the ullimate
operational confidence and reliability.

RRA

\SYSTEMS

Call Sierra Video Syslems:-_tédt'jﬂdr pricing and additional
information about these usiique ‘routing switchers.

g q
ﬁ_‘ 0

{ '4" iy

iF outing

rom Sierra Video Systems

Sierra Video Systems, Inc.
PO Box 2462

Grass Valley, CA 95945

Tel (916) 478-1000

Fax (916) 478-1105

Email: info@sierravideo.com
Circle (9) on Free Info Card
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transition fo digital

By Jerry Whitaker

Testing serial digital

he creating, processing, storing and transmitting of

video using digital signals has numerous, well-
documented advantages over using analog signals.
Using the serial digital interface (SDI) to move signals
within and among facilities has become commonplace.
However, like all good things, the use of SDI is not
problem-free.

The baseline

Specifications for digital video signal
paths have been established to ensure
proper operation under a variety of
conditions. Like analog signal specifi-
cations, digital signal specs also estab-
lish operational limits for the sending
and receiving equipment. In the digital

Jerry Whitaker

environment, small violations typical-
ly do not have a detrimental effect in
the delivered data. This, of course, is the nature of
digitalinformation transfer and one of its better-known
attributes.

The purpose of a serial digital interface is to transfer
dara from one point to another. For reliable operation,
three elements must be considered:

1. the transmitter;
2. the receiver; and
3. the interconnecting medium.

It can be safely assumed that professional digital
video products meet the SDI specifications. Therefore,
it is the interconnecting medium that is of most concern
for SDI system design and maintenance — the main
focus being the signal delivered to the input terminals
of the receiver.

SDI receivers can reliably recover data from signals
that fall within a fairly wide range. (See Figure 1.}
Variations within the specified tolerances are accept-
able and will not result in lost information. Variations
greater than the stated specifications may result in
unpredictable receiver operation. If further degrada-
tion occurs, eventually catastrophic errors will be
generated that cannot be masked or recovered by the
system. Welcome to the “digital cliff.”

Because the digital cliff is rather broad in digital video
systems, users often operate without much regard for the
specified parameters. However, reliable operation of a
video facility dictates thar safety margins be measured
and documented and, in some cases, monitored on a

Broadcast Engineering August 1987

prescribed schedule. The latter case applies to mission-
critical links, including those capable of taking down the
facility if they fail. Other links that need regular monitor-
ing include systems subject to physical stress, such as
those used in remote operations.

SMPTE 259M

SMPTE 259M defines a 270Mb/s datastream that
can accommodate eight- or 10-bit video, with audio (if
required), in real time using a single 75(2 coaxial cable.
Video signals transferred using SDI can be either com-
posite or component. Key among the specifications are
the peak-to-peak value of 0.8V=10% and a rise time of
0.4ns to 1.5ns {20% to 80%). If the signal transmission
path had infinite bandwidth and no group delay, the
259M signal would appear as a perfect square wave
pulse train. However, no path is ideal and herein lies the
rub.

== T e |

20% T0 80% |
0.8 vo:.rs RISETIME |
+10% _0.4T91.5 ns

I
'

4— UNIT —»:
INTERVAL |

|

Figure 1. Specification for the SDI signal calls for a peak-
to-peak voltage of 0.8V£10% with a jitter specification of
less than 0.2Ul.

As stated, the weak link in an SDI system is the path
between the transmitter and receiver. This path typical-
ly consists of several runs of coax interconnected
through a router and/or patchbay. Although connec-
tors can influence the signal quality (the use of high-
quality 750Q BNC connectors is recommended), the
cable itself represents the greatest potential for prob-
lems when long path lengths are required. Coax can be
modeled as an infinite network of inductive and resis-
tive components in series with distributed shunt capac-
itance. This, in effect, describes a low-pass filter whose
poles increase in number and whose corner frequency
moves closer to zero with extending length. (For more
information on filters see “Using DSP Technology,” p.
54.) The atrenuarion, which increases with frequency
and distance, can deteriorate the SDI signal to the point
that it becomes unusable.

It is intuitive that different video signals result in

www americanradiohistorv com
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Figure 2. A portion of a SMPTE 259M datastream showing
threesuccessive ones.

ifferent dara partterns in a digital system. Consider the
case of successive “1s™ as illustrated in Figure 2. This
-ondition results in a true square wave of 50% duty
cvcle. Real-life video, of course, results in an unpredict-
able variety of ones and zeros producing — in effect —
rectangular square waves whose duty cycle is less than
50%. To properly define these rectangular square waves,
a more densc spectrum of harmonics is required. It
tollows that considerable low-and high-frequency har-
monics will be present in the SDI signal. This condition
is illustrated in Figure 3A. Note the significant ampli-
tudes of the third harmonic. Note also that significant
encrgy extends to beyond 1GHz. After passing through
1.000 feet of coax, the waveform will be essentially
stripped of all harmonic components. (See Figure 3B.)
For the receiver to accurately decode the SDI signal ,only

3RD STH
FUNDAMENTAL HARMONIC  HARMONIC
BAND BAND BAND
A
270 540 1GHz
MHz MHz
B

270

MHz |
Figure 3. Typical spectrum of a SMPTE 259M component
signal (A) as itileaves the transmitter and (B) after 1,000 feet
of coax.

a certain maximum level of waveform degradation can
be permitted. Some have stated that with the frequencies
involved with SDI, the signal over coax may best be
viewed as RF through a transmission line.

Jitter
Another distortion in the SDI signal is jitter. Jitter is
defined as the difference in timing between where a

— il (SN 3%
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transition to digital

A
L *
JITTER
8
¢
-

AECOVERED CLOCK

ENABLES DATA READ

AT THIS MOMENT

Figure 4. Representation of jitter: {A) jitter present on the
measured waveform, {B) data correctly centered on the
recovered clock, {C) signal instantaneously advanced as a
result of jitter.

data transition should occur and where it actually does
occur. As illustrated in Figure 4, imperfections in the
generation and transmission of the datastream can
result in displacement of the transition points to cither
hefore or after their proper locations. This uming offset
can remain relatively stable or oscillate between two or
more points in time. The latter case is what most
engineers consider to be jirer. Minimizing jitter is
critical to the performance of SDI-based systems.

As part of the process at the receiver, a clock is
recovered from the datastream. This recovered clock is
uscd 1o facilivare decoding of the received data. Because
the dara transfer is asynchronous, sufficiently large
variations in time can result in received dara being
incorrectly interpreted. Lost data is the result. Fortu-

nately, test instruments and installation guides are
available to minimize this form of distortion before it
hecomes a problem. Jitter specifications have evolved
since the original SMPTE 239 standard was written.
Originally, the maximum permissible jitter was 0.5ns.
Currently, jitter is defined in terms of wnt mtervals,
which are a fraction of a clock period. At present, the
standard calls for a maximum jitter of less than 0.2U1.
This specification ties the amount of pernussible jitter
to the ctock rate rather than simply fixing it in time.
Next month, we will examine how to determine how
far your system is from the SDI cliff and how to
maintain a safe distance. L

ferry Whitaker is a consulting editor for Broadeast Enginecring
magazine.
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“CLEARLY THE RESULT OF AN EARLY

EXPERIMENT IN COMPRESSION...” MUSED WILCOX.
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management

By John Ajamie

A successful working relationship

0 n Sept. 9, 1987, [ was hired by Mark Hale, who at
the time had just completed the build and launch
of the Movietime channel in Hollywood, CA. My first
day on the job, he pulled out a grease board and began
drawing a vectorscope and waveform monitor and a
schematic of master control. This was my first intro-
duction to whom I was dealing with — someone who
goes to the basics to get his point across and helps you
understand.

[ continued to work with Mark when he built and
launched E! Entertainment Television in Los Angeles.
Working with the latest technology and staying on-air
during an carthquake were some of our daily challenges.

A few years ago, | moved to Knoxville, TN, to continue
to work with Mark at Home & Garden Television
(HGTV), where he built and launched yet another
winner. He continues to teach me to work with the latest
technology, ironically while still using a
grease board.

Characteristics that make
the manager

A knowledgeable manager is imper-
ative. Taking the time ro instruct your
staff, even when your job becomes
hectic, can help them grow and learn,
If your staff understands your priori-
tiesand what you are passionate about,
they will try harder and stay focused
on their work.

Good managers are open, concise
and supportive communicators. They
instill their values throughout their
staff, daily. Good managers find the
strong points in their employees. They also trust them
and let them learn on their own so they can develop a
sense of independence. No one wants to be micro-
managed, but at the same time, good managers should
be open with their staffs and direct them when needed.

Mark is a good manager because he has progressive-
thinking, common-sense management skills combined
with grear leadership ability. He pushes new technolo-
gy and looks to take everything to the next level. For
example, years ago, Mark built an all-digital compo-
nent facility, We talked about why and where technol-
ogy was headed. We also discussed file server technol-
ogy and the impact it would have in a digital world,

Broadcast Engineering August 1997

operations for Home & Garden
Television, Knoxville, TN.

along with how compression technology might affect
it. We knew the challenges would be difficult initially,
but in the long run it would serve our needs.

Mark balances the technology as well as the aesthetic
appeal of the building. This is beneficial because it
supports the employees’ integrity in striving for perfec-
tion with the technical product. Furthermore, the pro-
fessional setting provides an environment where the
employees truly care about the company because they
know the company cares about them.

Great leadership pushes boundaries

During the past 10 years, I have been through major
technological changes and have endured the growing
pains of three different networks, but one thing has
remained the same, great leadership.

[ have learned how to push technology in order to
better the network and run my de-
partment more efficiently. We have
a technically superior on-air signal
and a professional operation. This
is due to the discipline, dedication
and detail that come from good
management,

I have also learned that taking some
calculated risks can pay off opera-
tionally and financially. I'm a conven-
tional thinker, but 1 don’t believe 1
would have developed a higher stan-
dard had I not broken some of my
traditional habits.

In working with the same supervi-
sor over a long period of time you
know what the other person thinks
and can foresce what to expect. You don’t need to
consult with your supervisor on every issue, and this
can beadvantageous to both ofyou because itcan save
time and money.

Diversity and change are good, but longevity amongst
your ranks will enrich your operation. This is built
upon good, solid leadership. Great supervision offers
unlimited opportunities, challenges and a never-end-
ing education. [ ]

John Ajammie is director of network operations & duplication
services for Home & Garden Television, Knoxeille, TN,
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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 chailenges 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 svstem
(analog and/or digital) uses just 12
rackunits of space. it's also designed
1o 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 LITAI1-300 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 Uah Scientific routers come with
reliability you can depend on. They're
backed with an extended warranty and
round-the-clock support.

Call Lltah Scientitic now for your

free Technical Planning Guide.
1-800-453-8782
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Brad Gilmer

computers & networks

By Brad Gilmer

LAN cabling

Wiring and terminations for wiring can be one of
the biggest headaches in your entire system. Do
it right and it will require essentially zero maintenance.
Do it wrong and you can spend countless man-hours
chasing ghosts in your network. The work that you do
on the front end will determine what sort of experienc-
es you have over the life of your network.

Unshielded twisted pair

Three types of wiring are in common
use today for networks: unshielded
twisted pair (UTP}, Thinnet (RG-58
coax) and fiber. As in most wiring
situations, run plenty of spare conduc-
tors. Extra cables and/or fibers ar fair-
ly inexpensive as part of the original
installation, but adding a few later is
far more costly.

Installed in 85% of all computer net-
works, UTP looks similar to the tele-
phone cable used in your house. It is a multiconductor
unshielded cable terminated by plastic telephone-type
RJ-45 connectors. Because UTP is essentially a trans-
mission line, a consistent and accurate twist per foot is
imperative. | learned this the hard way at Turner early
in our networking experience. {See “Cable Without a
Twist, Computers With a Problem.”)

A typical punch block for 10BASE-T networking
features R]-45 telephone-type connectors and tele-
phone-style punchdowns. The R]-45 cable connects

Cable without a twist,
computers with
a problem

When we installed our first UTP-based
network, we came up with some cable that was
easy to work with. The cable was flat, rather
than round, and it was easy to strip and
terminate.

Because the cable was so easy to strip, it
should have been obvious that it did not have
the standard UTP twist. In fact, it had no twist
at all. We ran into trouble quickly. Some
computers were reporting time-out errors. This
meant they had tried to send packets to another
computer on the server a number of times
without success. Other computers had intermit-
tent problems that caused their response to
slow considerably.

The lack of twist caused a major discontinuity
in the transmission line at higher frequencies.
This rolloff was even worse on long cable runs.
Several days later, we discovered that the cable
was the culprit. We replaced all the flat cable
in our system, and things have worked perfectly
ever since. |

the circuit on the punch block to the concentrator. The
punchdown terminals on the right are the terminating
point for wiring that typically comes from a
wall plate in an office or technical area.
Several quick notes about UTP installations:

e Use CAT-5-certified cable. Properly rated
CAT-5 UTP wiring can support 100Mb/s data
rates and higher.

e Be sure to use punch blocks that are specif-
ically made for UTP and compurter networks.

e Make sure wires are kept twisted to within
one-half inch of any punchdown or connector.
This specification ensures signals can travel
through your system unimpeded.

A 10BASE-T network uses RJ-45 cable connectors and punchblocks,

which makes installing a UTP network straightforward.

Broadcast Engineering August 1997

Continued on page 110
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Look To Sencore/AAVS For All
Your Video Testing Needs.
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Sencore/AAVS has the instrument to make your video troubleshooting journey easier and faster than ever before. Whether you're
working with analog, CCIR601 composite or serial digital, or MPEG-2 compressed digital video — we offer unique and specialized

instruments with exclusive tests and analyzing capabilities that will simplify your life — and ultimately make your customers happier.
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We are your complete video analyzing connection.
For more information on Sencore or AAVS's complete product line,
200 Sencore Drive, Sioux Falls, SD 57107 simply call 1-800-SENCORE (736-2673), or 1-800-769-AAVS {2287) today.
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production clips

By Christopher Lyons

More zip for your zoom

W idely used since the 1930s, mid-side (MS) micro-
phones are increasingly being employed to cap-
ture audio realism in stereo broadcasts heard on radio
and television. Three factors are responsible for this
trend. First, MS microphones are creatively flexible
tools for providing convenient and adjustable single-
point stereophonic pickup that satisfies the needs of
everything from ENG and sporting events to post-
production tasks. Second, while their stereo imaging
can be extremely accurate, they are fully mono-com-
patible, as well. Therefore, monaural sound quality
isn’t sacrificed at the expense of capturing the best
stereo possible. Third, they can be used for
wide sound fields or simple ambience.

An MS microphone is generally a probe-
shaped, condenser device outfitted with a
forward-facing “mid” cartridge residing
at the tip of the microphone body. Typical-
ly, this cartridge has a cardioid pickup
pattern. Mounted behind the mid capsule
is the “side” element, which is bidirection-
al. Irts pickup pattern resembles a figure
eight that is aligned sideways or perpendic-
ular to the mid element, allowing it to
capture sounds on both sides of the micro-
phone body.

The independent signals received by each
element are combined inside the microphone via an M$
matrix to create left channel and right channel output.
While left channel audio is the sum of the mid and side
cartridges, right channel audio is created from the
difference between the mid and side cartridges. That is,
one is subtracted from the other electrically to produce
a right channel. Also, consider that the technique is
similar to that used to broadcast FM stereo radio,
where engineers don’t actually transmit a left and right
channel, because not everyone is listening in stereo.
They broadcast a mono signal instead, along with
everything else needed to make stereo. Then your
stereo receiver does the matrixing to create left and
right channels.

A flexible reputation

Most MS microphones are equipped with a selector
switch that enables the user to control the degree of
stereo “spread” and ambience pickup. Some models,
like Shure’s VP88, are equipped with the capability to

Broadcast Engineering August 1997

The versatility
inherent in MS
microphone
design makes
them ideal for
field use.

provide individual mid and side outputs directly. The
latter feature is useful in post-production because it
provides undiluted mid and side cartridge output that
can be matrixed in the studio to design a stereo image
of your choice.

Using the VP88 as an example, the selector switch
described above found on most MS microphones pro-
vides three different spatial arrangements for stereo:
low, medium and high. The advantage of this type of
feature is that you can define a stereo image not only
with a single mic, but with three different levels of
intensity, all without ever having to move the micro-
phone’s position.

The versatility inherent in MS micro-
phone design makes them ideal for field
use. They can be quickly set up to reliably
supply stereo signals and collect raw mid
and side signals, which can be manipulat-
ed later in the studio or fine-tuned to meet
exacting expectations.

By their nature, they will be asked to go
where other mics fear to tread. For this
reason, if you’re thinking of adding an
MS mic to your field arsenal, make sure
it's rugged and can withstand the ele-
ments. Power is also a consideration. If
you intend to be extremely mobile, some-
thing with an internal power supply is a must. Models
thus equipped, usually can be run with an onboard
battery or with the flick of a switch, enabled for
phantom power.

Operating within a role as an environmental pickup
for broadcast ambience, MS microphones add real-
ism by defining motion. Creativity like this in system
design is vital to microphone performance. The goal in
using one or more M$S microphones in any broadcast
situation is to provide a believable, stable audio per-
spective. In the end, adapting MS microphone tech-
niques requires the same understanding that applies to
all creative audio endeavors: Listen, experiment and
ultimately, trust your ears. .

Christopher Lyons is a member of Shure's Applications Group at
Shure’s world headquarters in Evanston, [L.

Editor’s note: Special thanks to Shure Brothers’ David A. Ross for
providing vital background information used in creating this
article.
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TO YOUR VIEWER IT’S A COMMERCIAL.
TO YOU IT'S REVENUE.
TO US IT’S OUR PROFESSION.

That's why for over a decade Odetics Broadcast has had a single focus, to provide the highest quality

and most reliable on-air presentation systems available. At the heart of our focus is an understanding that no

wo broadcasters are alike, each requiring a unique solution. . ,
T - Since our begin-

Odetics’ created Hierarchical Video Management (HVM) to r ‘ ning, we have con-
ﬁ = stntly looked for
maximize efficiencies in every installation, whether it’s an automated video ' better ways to
manage on-air pre-
management solution for a single channel system or a complex sencations. With the advent of the
digital disk recorder, multichannel
multichannel system. Our newest HVM solution is the world's most systems became teasible. The chal-
lenge was to muke the solutions

13
sophisticated multichannel video management software, Spectrum”, seamless, automared, and very cost
cftective. In 1994 Odetics did just
maximizing the benefits of video tape and digital disk storage. that, and introduced the concepr of
Hierarchical Video Management
We are providing scalable system solutions, today and into (HVM). HVM is a system archi-
tecture that combines the archival
the 21st century. Contact us now, and see how our video management advantages of tape lihraries with the

] ] ) speed and immediacy of digital
solutions will help your botrom line. disk. Today. Oderics Broadcast is
recognized around the world as a
leading supplier of multichannel

adaffcﬂ' on-air presentation solutions.

The Video Management Solutions Company
USA  (714)774-2200 EUROPE +44(0) 118927-4600 ASIA +65 324-0036
WWW htip://svww.odetics.comy/  E-mail broadeast-sales@odetics.com
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Mark Dillon and Steven M.
Blumenfeld

Interactive

By Mark Dillon and Steven Blumenfeld

Are we really digital ready?

n a previous column, at the same rime we were

describing how Internet chat and broadcast televi-
sion were coming together to each other’s benefit,
Time-Warner was shutting down the first all-singing,
all-dancing interactive TV system — its “Full Service
Network™ in Orlando, FL. Are digital and analog
processes and products really converging? Let’s take
alook at the production and
creative environments as
they go digital.

Internet TV

What can you watch on
Internet TV today? NBC
ended The Pretender season
with the launch of “The Pre-
tender Adventure” game on
the Internet. The news bureaus of ABC, NBC and
CNN all maintain Internet news services. You can
even use one of the TV listings databases on the web to
match your mood with what’s coming through your
cable box right now.

Does this mean the Internet is merging with televi-
sion? Only if you think slide shows are the same as
movies. It is the extension of the Internet onto TV
screens; it is not the expansion of broadcast television
anywhere.

Digital systems and subsystems have begun to play a
significant role in some highly defined areas, such as
signal processing and editing. Regardless, there are
many obstacles to the true merging of digital and
analog systems or the replacement of analog by digital.

End-to-end data flow

Analog data is usually device independent. We're
more concerned about having the right connector/
adapter (anyone got a BNC...RCA...t0...!1?) than the
right data type. But because digital protocol is as
much about describing the data as the dara itself,
transfer from device to device, or even between soft-
ware versions, can be impractical.

As an analog network, broadcast studios work fine.
As a digital network, protocols present problems.
Protocols such as the SMPTE 259M serial digital
interface are insufficient when connecting different
devices over computer networks because the descrip-
tive data (the “mera data”) is lost. [t is critical that
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adaptive transport and display capabilities be avail-
able and virtually transparent.

Compression is the replacement of data by a descrip-
tion of how to recreate the data. Because digital pipes
are skinnier than analog pipes, compression is re-
quired by demands on local network traffic, storage
and distribution. In general, data between ATSC,
19Mb/s, MPEG-compressed streams is difficult to
edit, insert or manipulate. Each time you move be-
tween protocols and compression algorithms, the
data must be decompressed, manipulated and then
recompressed. This process tends to add time and
some annoying artifacts.

End-to-end creative flow

The primary target market for an analog product
usually determines the production format — 35mm
film for theaters, D-1 for broadcast and Beta for news.
Screen size, audience size and even the number of
times a single viewer may watch the program are all
part of the choice of analog formats and the general
production value. One business attraction of digital
productions is that they may be distributed in a
variety of formats and thus, the thinking goes, gener-
ate multiple revenue streams. In reality, the creative
demands of combining a babel of data types and
displaying them across a broad spectrum of screen
resolutions make it extremely difficult to create qual-
ity “cross-platform™ creative products.

In addition, the legal system is full of questions
regarding the multiple use of intellectual property
rights: Should authors/creators be compensated every
time their work is copied or viewed? What compensa-
tion is due when fragments of an author’s work are
used, but cannot be identified with the original? And
who is going to track all of this?

What seem to be multilevel incompatibilities can be
traced to fundamental differences between digital and
analog media. Broadcast systems excel at presenting
an uninterrupted stream of data for telling stories.
Digital systems excel at providing users with access to
small chunks of data from vast amounts stored all
over the world. So, what do you want to do today?
Watch television — or surf the net? 0

Mark Dillon is vice president, on-line services with GTE, and Steven
Blumenfeld is general manager for GTE Internet Television.
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Extreme lighting,

foul weather
and widescreen TV.
In the field, you
have to be prepared

for anything.

Now you con shoot under any conditions.
Including the FCC's. Becouse the Betacam SX DNWV-9WS
comcorder operates in both 16:9 widescreen and 4:3
standord formats. By using a cost-effective new CCD
tmager. the DNW-9WS gives you an affordable
widescreen format along with superior digital recording.

even in the poorest lighting conditions.

And your picture content is fully READY

protected when the time comes to deliver

widescreen 525 SDTV or upconvert io HDTV. For more

information on the camcorder that lets you look at

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

Editing
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Louis Libin

dtv update

By Louis Libin

No easy answers

TV is coming and the most obvious quality im-

provement that DTV will have over NTSC is that
it will deliver HDTV programming with double the
resolution of NTSC, along with a wider aspect ratio.
But DTV provides many other advantages, whether it
is used for one HDTV program or multiple standard
definition programs. For instance, DTV eliminates the
interference berween brightness and
color (chroma crawl) that is inherent
in NTSC. In addition, there is no
noise in the picture that most viewers
experience in varying

their transmitters’ high electricity costs. If a station
doesn’t choose to spend the money for full power and
height, should it be permitted to locate small booster
or translator transmirters to cover parts of that same
entire area?

LPTV and translators

The core channel approach to the DTV channel
allotment and assignment takes a toll on LPTV and
translator stations. Broadcasters requested the FCC
abandon its plan to pack most of the digital channels in
the band berween 7 and 51, and instead
use the entire available spectrum from

degrees due to poor off-
air reception Or noisy
cable systems. With
DTV, there is no prob-
km with the ghosting
normally associated
with NTSC viewing.
When DTV reaches our living rooms,
the quality of the picture will be the same
for all viewers who receive the signal.

There still remain many substantial is-
sues which need to be addressed prior to
going on the air with DTV. For instance,
the receivers must be specified and built.
They must be capable of demodularing the
transmitted signal and interpreting the bit-
stream to recreate the high quality picture,
sound and data. These issues are being
defined and will be prioritized by the var-
ious broadcast organizations or perhaps just the manu-
facturers who will be building the systems. The follow-
ing issues have yet to be resolved.

Correcting the UHF handicap

Many believe that the FCC has a singular chance to
alleviate the historic UHF/VHF coverage inequity.
Others believe that the inequity is nothing more than
the realities of different businesses. So the question
remains, should the commission give a better break to
UHF stations that now operate below their assigned
maximum power? Those stations could be permitted
to use enough transmitter power and antenna height
to cover the potential service area if they were at
maximum power and height. Some UHF stations
choose to operate below maximum power because of
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People who now
have poor quality
NTSC reception
due to low signal
strength and
severe multipath
and noise may not  Also, people who now have poor-quality
ever be able to
receive DTV.

Channels 2 to 69. That would not only
improve the odds for coverage that repli-
cares the reach of current analog trans-
mitters, but would leave spectrum for
translator stations that could extend TV
signals into hard-to-reach areas.

Reception anomalies

Viewers may be annoyed by the longer
time needed for the receivers to display a
new picture when changing channels.

NTSC reception due to low signal
strength and severe multipath and noise
may not ever be able to receive DTV.
Viewers may have to invest in not only
new TV sets, bur also berter antenna
systems. The specifics of digital recep-
tion is a complex phenomenon with many varying
situations, and often no simple solutions.

Market research is needed

Market research would give broadcasters, a feel for
what is realistic and what direction to take. Should all
the prime-time schedule be in true high definition?
DTV to the real masses may not be easily affordable
in the near future. If so, then stations should begin to
equip themselves for digital alternatives including
crisp digital production with widescreen SDTV cam-
eras, but forego the expense of HDTV hardware at
this time. |

Louis Libin is broadcast/FCC consultant in New York and Wash-
ington,
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Deadlines. Dramatic stories. Endless pressure.
One day can lead right into the next when you
deliver the news. At Quantegy, we realize that it's
not just the story you're sending‘ out w'th every
breadcast. It's your reputation. That's why each
Quanteqgy tape offers superior video performance,

providing higher tevels of chroma and color as

well as greatly enhanced clanity,and definition.

Ultimately, all our attention to detail is designed

to help keep you working smoothly, Which is a

whole lot more than we can say for the coffee.
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Skip Pizzi

cabletec

By Skip Pizzi

Interactive TV

he word “interactive™ is usually said with a wry

smile in today’s TV industry. Most broadcasters
are aware of the debacles that interactive TV {ITV)
ventures and tests have left in their wake, with results
ranging from disappointing to disastrous. Most noto-
rious are TCI’s massive losses on interactive invest-
ments and Bell Atlantic/NYNEX/PacTel’s failed at-
tempts to launch Tele-TV.

These collapses followed a previ-
ous round of unfulfilled hype around
the 218MHz wireless interactive ini-
tiative, spearheaded by EQON {(pre-
viously TV Answer). Such a consis-
tently poor scorecard has given the
“I-word™ a negative connotation.

Yet ITV won’t go away. Some ob-
servers think it retains formidable
potential that has not yet ripened. It
may just be in need of a catalyst to
get it there. An example of this process is DBS televi-
sion. That technology languished for years among
hype and hoopla, with licenses granted and traded,
fortunes and companies lost, and the rest of the indus-
try chuckling. Then along came the data-compression
breakthrough and what had been a three-to-five chan-
nel-per-orbital-location game changed to a 50 or 100+
channel-per-license deal. With the economics of the
business so dramatically altered, the hype quickly
turned real and DBS became a major success.

Turning the corner

It’s hard to say what, if anything, could apply the same
acceleration to interactive television, but the emergence
of a digital TV platform in the consumer marketplace
could have an effect. The other pivotal element involves
just how the convergence of TV and PC progresses.
Finally, how the market forces in the broadcast, telco,
cable and DBS industries drive their respective wagons in
the next couple of years will also create an impact. These
technical processes will affect the cost of service and may
influence the fortunes of interactive delivery.

As critical as these delivery techniques are to a system’s
success, content will be the most powerful factor in
deciding the fate of interactive television. The “killer ap”
will be driven by what users find worthwhile, simple and
cost-effective. As it has for any other new technology,
Wilbert Schramm’s fraction of selection applies:
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CHOICE = perceived benefit
perceived difficuity

This is just a fancy way of saying that consumers’
preferences are influenced positively by how much ben-
efit they think they’ll receive and influenced negatively by
how difficult they think these gains will be to achieve.

The most painful and telling lesson of [TV pioneers
has been the cost of creating compelling interactive
content. This area needs the most development to make
ITV viable, although most efforts are still being concen-
trated on improving delivery systems. Interactive con-
tent is expensive to produce, but it doesn’t have to be.
There are inexpensive alternatives that, although tech-
nically inelegant, may meet with the greatest consumer
acceptance in the early going of ITV. These include
shopping services and simple games or game “shells”
added to existing standard TV content.

Two sides of the fence

ITV is at the apex of the convergence intersection,
where computers and television meet. But how you
approach this point varies with the direction you're
coming from. Is it television adding interactivity (like
the VBI or embedded data systems and 218MHz
wireless formats) or computers adding audio/video
(like WebTV, DirectPC, @home, xDSL or other Inter-
net-based services)?

Another way to phrase the question might be, “What’s
your preference — limited interaction or poor audio/
video quality?” One problem that early tests have
unearthed is that today’s audiences have little tolerance
for low-resolution video. This may stem from lack of
experience with it. Unlike audio, where a variety of
fidelity is routinely encountered, the typical consumer
has had no exposure to anything but broadcast-quality
video. Lower-fidelity video seems primitive and often
unacceptable. Meanwhile, consumers’ growing famil-
iarity with powerful PC software makes them increas-
ingly less tolerant of the minimalistic interactivity
offered by some ITV systems.

ITV’s road ahead remains rocky, perhaps becoming
steeper as cOnsumer expectations increase over time.
Nevertheless, if a successful media convergence is in
the cards for the TV industry, it’s becoming clear that
some form of ITV will be centrally involved. [ |

Skip Pizzi is a contributing writer to Broadcast Engineering and
editor in chief of its sister publication, BE Radio magazine.
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l v 1 Randorn Access Video Recorder/Playes

, Our V1 non-linear digital video recorder has gained
fremendous acceptance in its first year of production.
I These recorders are being used

|

|

in Post-Production houses and 4 : 2 :2

broadcast facilities worldwide. COMBENENT DIGITAL

Now introducing the V1D. Designed for high-end video
production and broadcast applications, the V1D fea-

tures a serial digital component interface “SDI”
(SMPTE259M, 270MBits/sec) as well as AES/EBU
digital audio. It is fully compatible with the popular V1.

Through the SDI input, the V1D records component
digital video (4:2:2) direct from a D1 resolution source.
It also has a composite input/output and component
analog output (YUV, RGB and S-Video).

The V1D has variable data compression ratios to allow
the user to configure the recorder for best image
quality (2:1), editing image quality (32:1) for a long
record/play time, or anything in between. The V1D is
available now.

Boremi Labs, Inc., 3631 Cahuenga Bivd. West, Los Angeles, CA 90068, USA (.l' h’\
Bel: (213) 874 3411, Fax: (213) 874 3401 + www.doremilabs.com "-"“"""
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Increased capacity and speed have
made VDRs useful in a wider range of
applications.

By Philip Hejtmanek

THE BOTTOM LINE:
As technological
improvements have
allowed greater
storage density and
faster 1/0, video disk
recorders are being
used more and more
in applications
previously reserved
for tape machines
Many times, disk
recorders can he
used to reduce the
wear and tear on
tape machines,
prolonging the useful
life of the tapes and
machines. $

ideo disk recorders (VDRs) have come a long way from the
original analog “slo-mo” video disk products of the *70s. Disk-
based video storage systems come with a variety of features
and benefits, but virtually all share one primary trait — the
ability to randomly access a frame or clip of video without the
time delay associated with shuttling videotape. VDRs are
commonly known as digital disk recorders (DDRs). The terms
are essentially interchangeable, though technically, a VDR need not use a
digital recording format. Today, they are found in a variety of traditional
video applications, from editing and post-production to graphics and
animation. VDRs are also used as the primary source of mass storage for
video servers, still-stores and similar products.

The earliest VDR products were created to allow a short clip of video to be
played back in slow motion for live sporting events. These complex analog
devices were physically bulky and were quickly replaced in remote applica-
tions by type C VTRs. In the 1980s, manufacturers modified traditional
Photo: Providing high quality and fast access, VDRs are becoming key elements in
today’s video storage and processing systems. Photo conceptillustrates the build-

ing block approach afforded by VDRs. Photo and graphical design courtesy
MountainGate.
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computer disk drives to deliver the
high data rates needed to output real-
time digital video and a new class of
product was born. These early DDRs
found application in high-end edit suites
and graphics environments. Today, ad-
vances in disk technology have en-
abled a variety of manufacturers to
produce products for a host of applica-
tions at a range of prices.

Applications

The selection of a specific VDR is
primarily driven by the desired appli-
cation. In general, VDRs are designed
to effectively replace videotape record-
ers. By nature, VIRs are sequential
storage devices that require tape shut-
tling to get from clip to clip. They also
contain numerous moving parts and
require frequent maintenance. VDRs,
on the other hand, are mechanically
simple and rely on magnetic or optical
recording technologies commonly used

THE LILTIRATE

g STamT O

[Paice

for computer mass storage. [t should be
no surprise that the random-access
nature of VDR disk storage is viewed
as a major benefir in time-critical uses.

The VDR is not necessarily the per-
fect substitute for the VTR, however,
most VDRs use fixed media (hard
drives) that cannot be easily removed
from the main assembly. Systems offer-
ing the highest levels of video output
quality are usually capable of only a
few minutes of storage time, with 30
seconds being the typical minimum.
Many systems can be expanded by
adding hard drives. In large systems,
the cost per megabyte of digital storage
is much higher in a disk system than a
tape drive. Often, VDRs form a buffer
for a large digital tape-based library in
server applications.

VDRs used in computer graphics or
animation environments generally serve
as a buffer between the workstation
and a digital videotape machine. Prior
to the common availability of VDR
systems, single graphic frames were
rendered on a computer or worksta-
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tion and then edited individually to a
videotape, with the corresponding tape
control/shuttle time delays. Today’s
VDRs connect directly to the worksta-
tion through a variety of digital inter-
faces and can store frames as fast as
they can be rendered. When the anima-
tion is complete, the VDR can play the
finished clip in real time to an analog or
digital videotape machine or transfer
the clip as a file to a data tape drive or
some other computer storage device.
VDRs targeted for this type of applica-
tion generally operate at the highest
possible quality levels.

The VDR is not
necessarily the perfect
substitute for the VTR.

In many traditional broadcast applica-
tions the look and feel of the VIR is
desirable. For that reason, many VDR
products have standard VTR inputsand
outputs for audio, time-code and video
(in analog and/or digital formats), and
some even fit the physical form of the
VTR they are meant to replace. Most of
these products generally emulate the
operational features of videotape re-
corders and allow for external control,
using the common serial protocols sup-
ported by most linear editing systems.
These units support frame-accurate edit-
ing for video and audio, variable speed
playback (forward and reverse), edit pre-
views and preread functions. Some have
software “control panels™ that duplicate
the popular VTR control functions.

Video disk recorders are important
components in video server systems.
Video servers supply streams of au-
dio and video data to client devices
on high-speed compurer nerworks.
Servers are frequently used for com-
mercial spot or news clip playback at
stations or as a mass storage/library
system within a post-production or
graphics environment. VDRs aimed
at server applications generally use
video compression and large disk
arrays to economically provide many
hours of storage.
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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

POST-AIR
FICATION

worldwide leader in broadcast

automation systems.

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
facing 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-100 and the
new entry-level ADC-50 System. Broadcast automation from Louth.

It's the best answer to keeping your cool.
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Video disk
recorders

Quality issues

For many, the most important feature
of the VDR is video quality. In general,
the higher the outpur quality expected,
the greater the video resolution and
dara rate at which the system must
operate. Many VDRs record and play
eight-bit video, while others handle 10-
bit, and some can use either word length.
The price point of a specific VDR prod-
uct is generally related to the output
quality of the video and the versatility
of the device with respect to system
interface. It should be noted, however,
that relatively low-cost systems offer-
ing high-performance features are en-
tering the marketplace.

Depending on the application, the VDR
may need to cope with conversion from
RGB color space, commonly used with-
in graphics workstations and the YUV
color space native to CCIR-601 compo-
nent digital video. Units may also be
required to handle analog composite or
analog component video input and out-

put, as well as analog or AES/EBU digital
audio formats. Time-code capability is
essential for any editing operations.
High-end VDR systems are expected
to store and play back real-time 4:2:2
serial componentvideo at 270Mb/s with-
out the use of video compression. This
data transfer rate is significantly greater
than the capabilities of typical commer-
cially available computer disk drives.
Several schemes have been developed to
boost the speed of the storage subsystem.
The earliest digital VDR products
overcame these transfer rate limita-
tions by using specially modified disks.
These disks featured a multihead read
channel builtinto the drive. These units
were expensive, but provided excellent
results for short-duration clips. How-
ever, the trend toward the use of stan-
dardized components and computer
platforms for digital video equipment
has made this option less popular.
Another proven method of increasing
the performance of disk-based video
systems is to segment the high-speed
datastream and distribute these segments
toagroup of individual disk drives. This

GPS MASTER CLOCK/TIME CODE

GENERATOR

-Worldwide Time-
Locked to the Atomic Clock in the Global Positioning
Satellite System, you can have time, date and time code
within nanoseconds of UTC, any where In the world!!
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+ GPS Locked Indicator = Automatic Daylight Savings Time Correction
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process, known as striping, allows the
use of slower, less-expensive commer-
cial disk drives and can, through the use
of redundantarray of independent disks
(RAID) technology, provide protection
against data loss. Most of today’s high-
performance video disk recorders use
striped disk arrays thar feature high-
speed individual drives to achieve 4:2:2
serial component data rates and more.

One way to avoid dealing with high
data rates is by reducing the number of
bits involved. Bit-rate reduction or vid-

The price point of a
specific VDR is
generally related to the
video output quality and
the interface versatility.

eo-compression techniques are used by
many VDR manufacturers to decrease
the amount of recorded dara, thereby
decreasing the data throughpur require-
ments of the disk subsystem. These solu-
tions are not without cost. Excessive
video compression can result in visible
artifacts, which are unacceptable insome
applications. Some video disk systems
use a combination of mild (mathemati-
callylossless) compression and disk strip-
ing toachieve a desired cost/performance
ratio. Other systems feature user-select-
able bit-rate reduction, with the levels of
compression equated tothe performance
of different videotape formats. For ex-
ample, a VDR operating at uncom-
pressed D-1 quality might be overkill in
an otherwise Betacam-SP video environ-
ment. Careful selection based on a spe-
cific application is important.

Several VDR systems use oprical re-
cording technology instead of the mag-
netic methods found in standard com-
puter hard-disk drives. Using optical
disk systems offers several advantages.
First, the media can generally be re-
moved from the drive for archival stor-
age. Second, the bit density of optical
media is quite high and, in large library
systems, the cost per gigabyre is much
lower than that of hard drives.
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INTRODUCING THE LOUTH ADC-50. A GREAT REASON TO ENTER
A WORLD OF BROADCAST AUTOMATION IN ONE AFFORDABLE LEAP.

From cache-based spot insertion

Powerful media preparation software

to totally tapeless solutions, the new and a Windows-based master control

i
L

Louth ADC-50 is the perfect solution for system make the ADC-50 powerful,

budget-conscious broadcasters who are intuitive, and easy to use. Think of it.

looking for the dramatic efficiency and Frame accurate control, proven reliability,

performance of a broadcast automation multi-channel broadcast potential, and an

system. Based on our flagship ADC-100 —
the world’s leading Automation Software —

on-air look that's absolutely impeccable.

Just what you'd expect from Louth.

the ADC-50 is your low-cost,
high-performance, built-to-grow
solution. The ADC-50 can be
used with a wide range of cart
machines for caching to video
disk systems, or use it with
stand-alone servers for a totally
tapeless solution. With the
ADC-50 you get the
performance you need today
with the power and flexibility to
support your long-term strategy.

CALL 1-415-843-3665 FOR MORE INFORMATION
© Copyright Louth Automation 1997. All rights reserved.

After all, we're the leader in broadcast

LOUTH ADC-50

THE AFFORDABLE AUTOMATION SOLUTION

* Reliable, proven design keeps you on air
24 hours a day.

* Widest range of video disk, VTR, and cart devices
gives you maximum system flexibility.

* Supports up to 4 on-air channels to allow future
expansion to multi-channel broadcasting.

* Windows playlist interface is easy for new and
experienced users alike.

* Extensible to full ADC-100 master control
automation with full investment protection.
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automation with hundreds of
satisfied broadcasters worldwide.
Through our products, our
pecple, and our experience, you'll
have the best engineered solution
for your station. For a demo, a
quote, or more information on
the ADC-50, call 415/843-3665
today. Powerful Louth automation
at an affordable price. It's an

opportunity worth jumping on.
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Video disk
recorders

VDR interfacing

Interfacing VDRs to computer sys-
tems is frequently an important appli-
cation issue. Many VDRs operate in a
stand-alone mode as a substitute for a
videotape recorder, however, many oth-
ers are peripherals in graphics, anima-
tion or medical systems. These systems
may include a variety of other digital
devices. VDRs use a number of stan-
dard computer interfaces, along with
traditional video and audio VO ports.
SCSI has been the primary interface
standard for connecting VDRs directly
tocomputer workstations. Several vari-
ations of SCSI exist with the main dif-
ference being maximum data transfer
rate. In addition, some VDRs support
Fast 100BascT Ethernet and the G1O
high-speed 1/O bus used with Silicon
Graphics workstations.

A large number of VDR manufactur-

ers have begun to support the Fibre
Channel interface. Fibre Channel can
support data rates in excess of 1Gb/s
using either copper or fiber-optic cable,
depending upon the distance required.
Fibre Channel Arbitrated Loop (FC-
AL) network topology can be used to
link an array of up to 126 devices,
including other devices together, atdata
rates of 80MB/s or more.

Selecting the right product

VDRs come in many shapes and sizes.
To determine the right VDR for an
application, start by asking a few ques-
tions. First, what level of video quality
is really needed? Some applications will
require uncompressed 4:2:2 D-1 pic-
ture quality, while others work fine
with Betacam-equivalent compression
levels. Audio requirements need to be
considered because some VDRs are
video-only.

Second, what are the interfacing re-
quirements? Some disk systems are based

OUR MAST GETS IT UP FAST
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HILOMAST
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. Communications
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- Pop-up Jamming

- Remote Surveillance
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on an open PC platform running Win-
dows NT, while others are proprictary.
A few products are designed to work
specifically with a single computer type
such as SGI workstations. Computer
interfaces (SCSI, Ethernet, etc.) and vid-
eo/audio connections and formats (ana-
log composite, serial digital component)
are important considerations for cur-
rent and future applications.

Third, does the VDR have compan-
ion software or drivers to work with
the desired computer workstation or
editing applications? Most stand-alone
VDRs can emulate a BVW-75 VTR,
while others are controlled via an Eth-
ernet or SCSI connection. Make sure
the individual parts of the complete
system can talk to each other.

Fourth, how much will the unit cost?
There is a wide range of cost points for
VDR productsin the marketplace. How-
ever, it can generally be assumed that
over time, the cost of individual hard-
drive components will decrease and bit
density per drive will increase, making
larger arrays (and longer storage times)
more economical in the future.

Fifth, how much record time is need-
ed? Unlike tape machines, with most
VDRs you c¢an't just put in another
piece of media, the amount of record
time is fixed. Producing a single 30-
second spot requires only a few min-
utes of VDR storage time. If the spot is
loaded, produced and then unloaded,
storage requirements are minimal. If,
however, 10 or 20 30-second spots are
in production simultaneously, VDR
storage must accommodate all of them.
Otherwise, time will be spent getting
the footage on and off the VDR. Time
spent moving footage back and forth
can add up quickly.

Putting it all together

Once the real requirements of the disk
system have been identified, the pro-
cess of identifying the best VDR for the
job can begin. Take the time to study
the specs and, it possible, get one or
more product demonstrations before
making the final decision. Time invest-
ed in this stage of the game can save
money and headaches in the future. B

Phil Hejtmanek is the director of technical
operations at WW[-TV, Detroit.
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's new KY-D29 digita cln an
' Digital-S BR-D40 dockable recorder.

|

e 1edugy, The raw power of JVC’s ground-breaking
> 0, video technology has been harnessed once
B again. The KY-D29 digital camera with

¥ three, all-new 2/3" CCDs and superior 3-D
DNR is one of the plost sensitive cameras
ever developed. " ® It delivers the highest
possible production quailty, achieving a

| phenomenal F11 at 2,000 lux, a signal-to-noise ratio of 65 dB,

j 850 lines of horizontal resolutlon, negligible vertical smear, and

| .A é’
2 G
Zap ieat

offers the industry’s best 760,000 pixel
CCDs. @ By mixing multiple frames to

‘cancel noise, then using motion detection
to eliminate any lag, JVC’s 3-D DNR
produces dramatic results. Just compare
it against any other camera with DNR

| and you'll find JVC's KY-D29 provides

‘ noise reduction you can clearly see,

| @ By utilizing JVC’s next generation

i Super LoLux technology, the KY-D29 can shoot at 0.35 lux with
minimal noise. This is the lowest level ever achieved by a camera —

a level of darkness where the KY-D29 can see far better than the
naked eye. @ And for optimum flexibility, JVC offers a complete
line of studio accessories, including Triax.

I“| . You can now acquire the highest quality raw footage, and do so

affordably, by mating the KY-D29 with JVC’s Digital-S BR-D40

| dockable recorder. @ Incomparable acquisition quality is made

possible by the key features of Digital-S: 4:2:2 8-bit component

processing and an extremely mild 3.3:1 compression
jo, yielding a data rate of 50 Mbps. @ And,

 when you begin editing with the absolute best

event videography. only the digital duo df the
KY-D29 and the BR-D40 can provide this
stnlung level of performance and affordability.

® For more information, visit our web site at

vw.jvepro.com or call 1-800-JVC-5825 and
rtion Produt Gode 1510
».l VL

PROFESSIONAL


www.americanradiohistory.com



www.americanradiohistory.com

Not to worry,
now they can all
be part of the edit.

(Oh joy.)

W len different people in different places need to see the same footage
at ‘he same time, there i1s a solution. FasTrak™ Advanced Video Services
from Pacific Bell. Using fiber optics, both digital
and analog video can be sent in real time to a

remote location, as it’s being edited. That way, everyone sees the same

thing, the same way, at the same time. Just think where that could lead.
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THE BOTTOM LINE:

More broadcast facilities and post
houses have come to rely on
digital audio sources for their
digital mixing and routing.
Although there are many
advantages over analog, the
robustness of digital does not
come without a price. Each facility
must decide where and how it
should implement the different
types of routing systems based on
function and/or cost. $

Digital audio systems are
becoming the format of choice.

By Kenneth Hunoid

igital audio systems are now reaching “critical mass™ and are
hecoming the format of choice for a growing number of facilities,
both large and small. Once the number of digital sources exceeds
a handful, and once the number of places these signals must be
delivered to exceeds one, mixing and routing of these digital signals

1S necessary.
Audio has, to repeat the old cliché, been characterized as the forgotten
stepchild of television. However, even in audio-only facilities, it is amazing how
Photo: ABC News, NY, and The Discovery Channel presented “Discovery News Special

Report: Mars Live” on July 4. Solid State Logic's Axiom digital console became the
audio mission control for the live broadcast from Pasadena, CA.
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BECAUSE LIVE RADIO IS A 24-HOUR GIG,
BEsST POWER NEVER STOPS.

n 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 aveid power disturbances that cause
. ‘dead air” and lost listeners
m Susquehanna chose eighteen FERRUPS® units to safeguard their statians’ sensitive
- -2 broadzasting equipment. The FERRUPS' patented ferroresonant technology never stops, assuring
| that every Susquehanna station from San Francisco to Dallas te Atlanta has around-the-clock
power protection every hour, every day.
Fer more infarmation on Best Power uninterruptible power
systems from 280VA toe 220kVA, call 1-B00-356-5794 operator 658, ! BESt
visit our website at http://www. bestpower com, or access our power‘
fax-on-demand service at 1-800-487-6813. A
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often the basics of electronics are ig-
nored as audio signals are haphazardly
combined and passed from one device
to another. When these systems are
scrutinized (often because a seemingly
minor change has disrupted the whole
system) only then are these oversights
discovered.

One of the greatest advantages of
digital audio transmission is that once
an analog value has been converted to
adigital code, it is difficult if not impos-
sible, to change that code as the signal
travels through a facility, regardless of
how many DAs the signal passes
through. In practice, it is not quite this
simple, but it is still a much different
situation than in the traditional analog
facility where level, response and phase
can be altered at almost every point in
the distribution chain.

Unfortunately, the robustness of dig-
ital audio systems does not come with-
out a price. The cavalier attitude to-
ward routing and distribution that has
existed in the analog world will not fly
in the digital domain. There is an in-
crease in the complexity of digital au-
dio that, when viewed at the system
level, bears a striking similarity to vid-
eo distribution. (Maybe this will start
to gain audio some respect from the
video side of the house?)

Digital audio introduces the concept
of synchronization to audio. Previous-

ly, analog audio circuits were concerned
about synchronization only as far as
the relative phase of a stereo signal was
concerned. The AES/EBU digital audio
standard introduces preambles, frames
and status bytes that define the type,
identity and format of the data con-
tained in the interface. Think of these
preambles as synchronization pointsin
the datastream (sync pulses, if you will).
Switching and mixing devices need to
be aware of these codes in order to

The cavalier attitude
toward routing and
distribution that has
existed in the analog
world will not fly in the
digital domain.

carry out their functions properly. It
should probably be noted that many
digital systems also allow for asyn-
chronous transmission, but these sig-
nals are often synchronized before any
manipulation of the data is performed.

Digital audio mixers now exist in
many forms, from the modular single
card version through the medium-sized
edit suite packages, all the way up to
consoles so wide you would need roller
skates to go from one side to the other.

Most often the mixing function is done
by a processor that performs high-speed
numeric computations. (Often, in the
analog world, a mixer is nothing more
than a few resistors.) The hardware
used in a digital mixer expects the data
to be synchronous. The datastream,
which by definition is a serial signal,
must be broken down to parallel bits
for manipulation by the processor. The
idea of a single signal path through a
device does not really apply in these
mixers, and this can be disconcerting
to some engineers who like to follow
the audio path through a device when
troubleshooting.

Digital audio systems are “sampled”
systems that treat a continuously vary-
ing signal as a series of discrete sam-
ples. The number of samples is deter-
mined by sampling theory, and the sam-
ple rate must be at least two times the
highest audio frequency that is desired
to be passed. The sample rate used in
audio systems is often 44.1kHz (CD
players and some DAT recorders) or
48kHz (almost everything else}, but
other systems exist with sample rates
from 32kHz (consumer DV camcord-
ers and some radio systems} to 96kHz
(high-resolution audiophile recorders).
The AES interface will support signals
with sample rates varying from about
27kHz to S4kHz. Digital signals with
different sampling rates will not be
synchronized, but signals with the same
nominal sample rate {44.1kHz or
48kHz) could be.

There are many advantages to using

|o|1z|3 4-5]6 7|
— —r 3 —
i S O~
= — e A -, . -
£ —-'-__—-'-_ r _.-"-- .-""’ H""\-.. e - e
- __-_-_---:_---_ -I-f_.-"'-..___.-"-'..- \ -"’f Hﬂ.""'\-\.:\\\ e .-::-.- . |
i o = " i
|
CONSUMER USE OF NO INOICATED | SDURCE SAMPLING SAMPLING RATENOT _ | |
° 0 | NORMAL AUDIO MODE EMPHASIS, RECEIVER 0 INDICATED. DEFAULT TO
CHANNEL STATUS BLOCK 1 [oon| St g Eaaratats i 00 | 48Ktz OR MANUAL OR
+| PROFESSIONALUSEOF | | 1 oL 0 Lo | OR MANUAL SELECTION | | , | SOURCE SAMPLING AUTO SELECTION |
BamesT s etiog] [ NO EMPHASIS, RATE UNLOCKED 07 | 48Kz, MARUAL/AUTO
100 | MANUAL SELECTION SELECT DISABLED
| - HEARNED 44.1kHz.
50/15 13 EMPHASIS, 10 |MANUAL/AUTO SELECT
10| GVERRIDE DISABLED DISABLED
31 | 32Kz, MANUAL/AUTO
COMT J.17 SELECT DISABLED
111 | EMPHASIS, OVERRIDE
| DISABLED .
010
N9 ResenveD
101 |

Figure 1, The first byte of the channel-status information in the AES/EBU standard deals primarily with emphasis and sampling-rate

control.
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Qur Systems have earned their reputation for a very good reason...
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...each component is strong enough to stand out on its own.

Philips Broadcast Television Systems Company has become Find out yourself why Broadcast, Cable Origination, and
farnous for producing innovative products, offering major Satellite Programming facilities around the world have
advances in technology and providing a unique set of advan- chosen Philips BTS for their on-air systems requirements,
tages for addressing today’s complex operating challenges.

For more information call us today at: 1-800-962-4287
When you combine these products into a Philips BTS or visit us at: www.philipsbts.com.
system solution, you are getting the most powerful system

available--a fully integrated package with the features you A 5
need today and the flexibility to adapt to the changes that S W

will come tomorrow.

Philips
Broadcast Television
Systems Company =y
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one common sample rate clock in dig-
ital audio systems. At the frontend of a
digital audio system, the sample rate of
all analog-to-digital converters (ADCs)
should be locked to the same rate. This
is done for a variety of reasons. An ADC
samples an analog signal at a precise
moment in time. Another ADC operat-
ing at a different sample rate will sample
a signal at a different point in time.
However, when these samples are pro-
cessed by a mixer, they will be treated as
if they were taken at the same time. If
these converters are sampling the same
signal (such as two microphones on a
podium), this time difference will man-
ifest itself as a phase delay and phase
cancellation will result.

Digital mixers often use digital signal
processors, or DSPs, which among oth-
er things can be programmed to per-
form the computations necessary to mix
the audio samples. These DSPs can also
be programmed to be equalizers, com-
pressors, pitch shifters and delays.

Digital mixers process data on a sam-
ple-by-sample basis, and require that
the data be synchronous. But what if it
is not? Devices known as

sample rate and even source and desti-
nation name.

One of the biggest barriers to success-
ful transmission of digital audio is the
proper handling of these channel status
bytes in the channel status block. A
piece of equipment will be branded
“finicky” if the unit acts strangely at
different times with different signals.
Often, this is a case of a piece of equip-
ment trying to make sense of conflict-

Digital audio has
introduced the concept
of frames, frame blocks
and subframes to audio

transmission.

ing information provided to it by the
preceding piece of equipment. If you
experience strange problems trying to
record or transmit digital audio, check
those channel status bytes. Some pieces
of equipment will choke when the sam-
ple rate indicated in the status bytes
does not agree with the sample rate of
the interface that the unit is receiving.

Other professional units may refuse to
operate if the channel status bytes indi-
cate that the sender is a consumer de-
vice (because the codes have different
meanings depending on whether the
unit is consumer or professional). Sam-
ple rate converters are often big offend-
ers here, but they are not the only ones.
The jury is still out on how these status
bytes should be handled by such devic-
es. It is generally agreed that sample
rate converters should change the chan-
nel status to indicate the actual output
sample rate, but leave all others un-
changed. Unfortunately, some of the
ICs available at different price points
do not support this flexibility — caveat
emptor.

Once the digital signal has been sam-
pled, processed and mixed, it must be
distributed from one device to another.
Here is where different philosophies
and topologies of routing digital audio
signals are used. The simplest distribu-
tion system is a point-to-point wire
from one device to another. The AES/
EBU standard specifies that the signal
can be transmitted over a balanced,
twisted pair cable terminated in XLR
connectors. The AES datastream is a
pulse train, and the specification al-
lows peak-to-peak amplitudes of the
interface anywhere from

sample rate converters pro-
cess digital data sampled

1 2 3 4 5 6

! 2Vpp to 7Vpp. The most
1 common voltage level

at one rate and convert it

S

seems to be hovering
| around 4V due to the
hardware devices used by
A many manufacturers. Be-

q " y

toequivalent data sampled e Y W
at a different rate. Ideally, S W

. 9 e |
this is done by interpolat- e _a Y
. h i b I AUXILIARY BITE USAGE LSED TO INDICATE
Ing the values between 000 |20 bit MAX. AUDIO SAMPLE ACTIVE ALDID
samples, and not just by | |AUX. bits UNDEFINED | PLE WORD LENGTH
dropping or repeating sam- 24 bits MAX. AUDIO e i

7 . D01 | SAMPLE. AUX. bits USED
ples. Think of this as the FOF MAIN SAMPLE DATA
same process that goes on 20 bit MAX. AUDIO SAMPLE
when re-sizing a picture in A e%g})‘flﬁligﬂFgRANNEL
a DVE or when converting
video between different o011 gE?F:&,ER;ﬂT&%EgNs
line and field rates. 100
One part of the AES to |(RESERVED

datastream is the channel L)
status block. This block [Bits STATES | AUDID WORD LENGTH | AUDIO WORD LENGTH
h_olds a wealth of.m‘forma- 45 | (24 bt MODE 20 bit MODE
tion about the digital au- [T NOT INDICATED NOT INDICATED
dio data. This information o 23 bits 19 bits
includ h il“l] 22 hits 18 bits
ln'C udes, among other 011 #i hits 17 bits
things: consumer or pro- |‘I=II:I 20 bits 16 bits
fessional status, type and 0 24 bits 20 bits

[RESERVED| | the AES is com-

posed of audio engineers,
it made sense to use a
cable type and connector
that was familiar tothem.
At the time, mic cable
and XLR connectors
seemed appropriate.
Another implementa-
tion of AES has emerged
that has become popular
with video and TV facili-
ties. This implementation
takes the same data from
the 1109 balanced inter-
faceand placesitona 75€}
coaxial cable. The peak-
to-peak voltage is stan-

presence of equalization,
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Figure 2. Format of byte 2 of professional channel status.
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Consider our
capabilities.

Litton Electron Devices brings over forty years
of experience in the microwave power device
industry to the table when it rebuilds and
repairs UHF-TV Klystrons for your business.

Consider these capabilities:

* Complete rebuild or repair to specification
standards of Series 89X, 95X, and 755X
UHF-TV Klystrons

* Prompt inspection and return of Evaluation Report

¢ Quick turnaround on repairs

* ACE gun provided on all rebuilds

» Tubes fully tested to assure performance

» Shipment from stock in many cases

* Tubes tuned to specific channel frequency

» New tube warranty

* Cash or credit for DUDS

* Technical back-up and service

» UHF-TV Hotline for pricing, stock availability,
DUD purchase, technical service, data sheets,
and tube information

* Can provide the L-4945A deuterium filled,

double gap ceramic crowbar thyratron
{equivalent to the CX-2708)

Call our UHF-TV Hotline at 800-861-1UHF (1843)
or fax us at 717-326-2903.

Litton

Electron Devices

1035 Westminster Drive ® Williamsport, PA 17701
Web site: www.littoneed.com
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and is terminated in a BNC connector.
Because of the frequencies used in the
multiplexing and serialization of the
data, the frequency spectrum occupies
about the same range as a video signal
(up to 6MHz and beyond.) Indeed,
most distribution equipment designed
for video signals (D As, routing switch-
ers, patch cords and cables) can be used
to transport this signal. Put simply, the
trade-offs are that the 75¢) implemen-
tation uses inexpensive cable and con-
nectors (compared to XLR connectors),
while the 110£) implementation is cur-
rently more prevalent. Adapters exist
to convert between the two, so either
{or both) could be used.

When the complexity of the system
grows beyond what can be efficiently
managed with just a few DAs and patch
cords, a routing matrix must be consid-
ered. Coincidentally, switching digital
audio bears many similarities to switch-
ing video. Almost all video switchers
coordinate their switch points with a
frame marker (i.e., the “vertical inter-
val”). Just as “glitch” switches are un-
desirable for video signals, random
digital audio switches almost always
cause pops, clicks or mutes when switch-
ing between sources.

As mentioned previously, the 75()
interface digital audio can use video
DAs and routing switcher matrices.
The following discussions will be based
on the 75() implementation, but the
principles are just as valid if you use the
1104 interface for distribution.

Digital audio has introduced the con-
cept of frames, frame blocks and sub-
frames to audio transmission. Just as in
the video world, it might be obvious
that switching two non-synchronous
signals will cause problems. A switch
between two such digital audio sources
will always cause a pop or click (or
worse). However, even in facilities
where all sources are locked to a com-
mon reference, pop-free switching is
still not assured. The ubiquitous eight
(or 10 or 12) by one video switcher
does recognize AES frames or the pre-
ambles used to define them. Switching
during frames causes the device down-

52

stream to receive corrupted data, result-
ing in a pop, click or mute as the device
tries to decode the corrupted frame.
Synchronous digital audio routing
performs switches on AES frame
boundaries. Synchronous video rout-
ing performs switching on NTSC frame
boundaries. There is an additional
wrinkle in the digital audio switching
process for NTSC video systems. The
29.97 Hz NTSC frame rate resultsin a
non-integer number of AES frames per
NTSC frame. Actually, AESand NTSC
frames line up only once every five
frames. This helps explain why em-
bedded audio systems still have pops
and clicks on most switches. One solu-
tion would be where audio and video

Each facility must decide
where and how it should
implement the different
types of routing
systems based on
function and/or cost.

switching would occur only when
NTSC and AES frames coincide. Un-
fortunately, this would mean that you
could only switch on every fifth video
frame — not a good solution. A more
acceptable solution would be to switch
the video at the vertical interval, but
delay the AES switch until the next
AES frame. The next AES frame would
occur within 20 microseconds or about
one third of a line.

Even a synchronous switch can cause
audible clicks in the audio, even though
the frame sequence is not interrupted.
It is still possible to switch from a signal
thatis atits instantaneous positive peak
to another signal that is at its instanta-
neous minimum peak. There isno prob-
lem with this switch at the digital inter-
face level, but when the resulting signal
is converted to analog, the analog sig-
nal must change between two different
amplitudes in a short period of time
(one AES sample) and this transition
sounds like a click. (For a complete
description of this effect see “Distribut-
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ing Digital Audio,” BE September
1996.) Of course, analog audio routers
could also exhibit this problem, but itis
usually masked with a combination of
bandwidth restrictions and device slew
rate limitations.

One way to eliminate every last pop
or click from a digital audio switch (or
even an analog one, for that matter) is
to perform all switches during silence.
This even includes switches during pro-
gram material. This is accomplished by
doing a short “V-fade” where the sig-
nal is faded down to silence, the switch
is performed and the new signal is
faded up to unity. This could be done
fast enough that the fade would not be
objectionable.

There is no “one-style-suits-all” solu-
tion to digital audio routing. Each facil-
ity must decide where and how it should
implement the different types of rout-
ing systems based on function and/or
cost. These functions can be broken
down into a few categories: 1) off-line
preset switches, possibly between dif-
ferent sample rates, where any frame
discontinuities would be sorted out
before the signal is transmitted; 2) dig-
ital transmission where AES data for-
matintegrity must be maintained across
all switches and 3) on-line switching
where “objectionable” pops and clicks
must be avoided.

Digital audio distribution is desirable
today because of the ability to distrib-
ute perfect copies of audio signals
through lengthy and complicated trans-
mission systems. This ability does not
come without a price, and that price is
the additional time and effort it takes to
understand the complicated processes
involved in handling digital data.

Many of these concepts have been
developed and implemented in digital
and analog video systems. If the proce-
dures developed and lessons learned
from video system design can be main-
tained and applied as digital audio sys-
tems are implemented, we should be
able to exploit the advantages of digital
audio production and transmission. B

Kenneth H mzo-la' l; anaudiolvideo project engi-
neer for the ABC Engineering Laboratory, New
York, NY.

The diagrams in this article are from “The
Video Engineer's Guide to Digital Audio” by
Jobn Watkinson, courtesy of N Vision.
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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 simultaneous
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.

-

7o

The FibreDrive Difference™

©19397 ASC Audio Video Corporation. All rights reserved. The FibraDrive Difference, FibreDrive and YR300 are trademorks of ASC
. Circle (25) on Free Info Card
www.americanradiohistorv.com .

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.

For more information, call
818-843-7004 for a free white paper,
“The FibreDrive Difference.”
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Using
technology

Like
microprocessors,
DSP chipsets
are found in
many of today’s
electronic
devices.
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By Jim Boston

THE BOTTOM LINE:

DSP technology is one reason why igital signal processing (DSP) is one of our industry’s most over-
today’s electronic systems are smaller used acronvms. [t is generally believed to be a good thing and can
and lighter than most of their be found throughout professional video tacilities; digital video
predecessors, despite being more switchers, audio mixers, processing amps and digital cameras are
complex. DSP circuits provide a tew obvious places. Some not so obvious places include PC
powerful signal-conditioning tools in a modems, sonte camera robotics systems, cellular phones and VTR video, audio
small package, making it possible to and servo paths. Comumon DSP functions can be broken down into mixing,
build compact, cost-effective filtering, level manipulation and frequency conversion of digital signals. This
equipment that can be used throughout article looks at why DSP can be beneficial to a system, how DSP performs its
a wide variety of applications. $ magic and how engmeers implement a DSP design.
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RELIABILITY

 ls Everything

|

The engineers at NVISION fully understand that if a crucial link in your system fails —
like a distribution amplifier — the results can be disastrous. That's why we've designed

d built our family of high performance Precision Interfaces to be bullet proof
ind battle ready. Clean and clever, these rugged interfaces are tested to meet the ) .
1rzew #l specification, and are the perfect solution to your growing system’s !V V’ S ’ ON
needs. NVISION's digital audio, conversion, mixing and distribution products are
Fﬁordabﬁe and the most refiable the industry has to offer. For high performance

products and information you can rely on, call NVISION at 1-800-719-1900.
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Using DSP
technology

Camera DSPs

Before covering the DSP arena in gen-
eral, let’s start by looking at how DSP
can benefit a particular piece of equip-
ment, in this case a camera. Figure 1 is
a functional block diagram of a DSP
camera. It must perform most of the
same functions as a non-DSP camera,
albeit with a different approach. In
older analog tube cameras, the signal
was continuous and remained entirely
within the analog domain. The pickup
tubes developed continuous analog sig-
nals from incoming light. Camera elec-

tronics processed and combined the
signals into a composite signal output.
With the introduction of CCD imagers
the camera moved from the continuous
analog domain into the discrete analog
domain. The signal from the CCD im-
agers was no longer one continuous
entity, but a series of samples.
Looking at a CCD output reveals a
series of analog values. These values
can change only at a predetermined
sample rate. The sample rate, in the
case of a CCD camera, is dependent on
the number of cells {pixels) in the CCD
imager. Today, the number of cells in
studio cameras generally ranges from
400k to 640k. The CCD block is basi-

|AMALOG DOMAIN
i
MATRIC |
|TrsT sam = =)
cco e RGO AD €to oy s
P ok "':EEH o [ MEASLATMINT | » -.-‘mﬁ“""
el SMOOTHING ' |LODK-UP TABLE!
VIDEQ o g w5
NG 128BY 114 | .
CONTROL [=f= SHADWG . FLARES f
(A SOARD) | | LODA4F a1 B e o o - e
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CONTROL
0IGITAL ANALOG|
FEEDBACK |, | . =
comr ) DOMAIN
A BOARD + Y WATRIX (TV D) |+
s HeV | SKINTOWE : T ENCOOER |- o Oy | -~ COMPOSITE |
.- GAm | . BLEVEL | | CRISPENWG) . 4 . oY MATRDI (11 bt e L |
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Figure 1. The block diagram of a typical camera shows many areas that can benefit from

DSPtechnology.

cally a sample-and-hold circuit. In the
case of the common 520k imager, the
array is 1,038 wide by 504 rall (the
active picture area is 980 x 494). Pho-
ton energy is captured and converted
into a volume of electrons representing
the amount of light hitting thatcell. The
resultant 523,152 pixels are marched
out 30 times each second, translating to
approximately 15.7 million pixels or
discrete samples every second. With
the addition of horizontal and vertical
blanking, the overall pixel rate is ap-

Z PLANE
L1}
; (01
UNIT
CIRCLE
1
LW e © 0(1.0)
am (.-
, 01

Figure 2. The Z-plane display provides a
method to display frequency domain infor-
mation. Frequencies begin atthe zero posi-
tion (three o’clock) and increase counter-
clockwise. The zeros and x's represent the
zeros and poles (respectively) of a digital
filter.

By Kenneth Hunold

Absolutely!

Increasingly, digital systems are being installed in
facilities across the country (and aiso around the world)
with good reason. Pound for pound (or rack unit for rack
unit), digital systems are often smaller and lighter than their
analog equivalents. They typically consume less power, are
more reliable and are less expensive. Analog facilities are
often looked upon as inefficient, substandard and out of
date. Is such a characterization valid? Absolutely not! Are
there areas where analog systems make perfect sense?

Even if digital transmission systems have significant
advantages over analog transmission systems, there are still
places where analog systems can be used successfully and
appropriately. For audio, if the sources are primarily analog
{such as microphones or analog VTRs) and the destinations
are analog (such as analog VTRs, satellite uplinks or many
fiber circuits), there is no requirement for the production
system to be digital. This assumes the production system is
reasonably compact and extensive pre- or post-production
is not needed. If the material will subsequently undergo
extensive post-production, it makes sense to acquire this
material in a format (most likely digital) that could later be
manipulated with as little generation loss as possible.
Nothing here precludes the use of digital controls over
analog processes. The concept of digital storage for analog

Where does analog make sense?

10 bits.

settings using snapshots, pre-sets and scene files allows the
benefits of digital control to be applied to analog systems.
For low-level audio and video signals, analog processing
is still the only way to go. The tiny signals produced by
microphones and video camera pickup devices must be
amplified considerably before they can be distributed with
comparatively little loss. Microphone pre-amps, even the
ones with digital outputs, amplify the signal from the
transducer using analog circuits. The types of circuits used
still vary, and there are branches of audic philosophy
dedicated to the various ways that these analog signals are
processed (e.g., vacuum tubes or transistors, discrete
devices or integrated circuits, oxygen-free copper or gold
conductors, etc.). Low-level video processing, such as
black shading and pre-gamma processing, even from such
allegedly digital devices as CCD imagers, is still performed
in the analog domain. Digital techniques have not
progressed far enough to allow these low-level signals (at
these frequencies) to be digitized at sufficient resolution to
avoid visual distortion. Audio signals are commonly
digitized at resolutions approaching 20 bits, while video
signals are commonly digitized, for transmission, at eight or

In audio and video effects processing, there appears to be

Continued on page 60
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Test drive theirs then
test drive our DigiCart/II Plus.
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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

We've got more under the hood.

50 hours of audio on hard
disk, provides instant access
to thousands of cuts, and

Attention call
has your choice of

letter stations”

Dolby AC-2 Dw-iwve it You're only a
e 1 - phone call away
or true' 16-bit linear / o A fiee
recording. 10-day Test Drive
We invite you to take So try it out

wWe'll understand if
you don't give it back

(818) 991-0360

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. %%‘W

PROFESSIONAL DIGITAL AUDIO

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

*Ofter good in U.S. and Canada only

Circle {35) on Free Info Card



www.americanradiohistory.com

The Good News: The US H

DT\

The Not So Good News: Youl

The Options:

Option 1

Convert your existing equipment

into non-existing equipment

The HD6000, with serial digital /O and a data rate of |.5Gbps, is one of a range

of ten HDTY processors from Snell & Wilcox designed to provide a seamless

transition between all conventional and high definition standards.
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Option 2

Convert from |1125/60
with 1035 active lines and
1920 pixels to 1125/59.94

with 1080 active lines

a,lﬂll 1920 pixels (and vice

gﬂ'z >} 59.9:iHz

Reference JAutlo
Ref., 4

For more information please contact us at:

USATel +| 408 260 1000 Fax +| 408 260 2800 UK Tel +44 (0)181 607 9455 Fax +44 (0), 18/ 607 9468

FranceTe' +33 | 45 28 {000 Fax +33 | 45 28 6452 Germany Teli =459 61 99 08 40 Fax =49 6( 1 2057 36
INFORMATION . IndiaTel 91 [| 641 2609 / 622 8044 Fax =91 i1 622 8777 JapanTel “B1 3 3446 3996 Fax <81 3 5249 7392

TECHNOLDGY

e ey, Russia Tere7 095 248 3443 Fax +7 095 248 | '04 Singapore Tel +65 332 5455 Fax +65 332 5466

Wiinner
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Using DSP
technology

proximately 18MHz.

The analog value of the pixel output
of these cameras can change every
55.555ns or 980 times per active line.
Because thisis a discrete signal, it comes
with a potential problem — aliasing.
When the Nyquist sample theorem is
applied to this situation, scenes with
the equivalent of 490 vertical lines or
more will result in aliasing. To reduce
the amount of frequencies above half
the sampling rate, the image is filtered
optically (and electrically) at the front
of the camera. The optical filtering is
accomplished through the creative use
of birefringence (variable refrac-
tion based on light polarization) =
within pieces of glass. This works

. iMPULSE RESPONSE

VOLTAGE

TIME

Flgure 3. As adesign aid, circuitry is tested

for impuise response. An analog circuit’s

response to the impulse shown on the left

could be the curve shown on the right.

— .
4

Figure 4. The first step in convolution is to
reverse (in time) a circult’s time response,
This is the result of reversing the response
shown in Figure 3.

|
‘ SAMPLE #2

sampled at 36 MHz. The green CCD is
spatially offset by half a pixel from red
and blue and is delayed by half a pixel
when it is converted to a digital signal.
Double sampling allows the pixels to
be properly aligned spatially. This is
one of the “tricks” camera manufactur-
ers use to coax resolutions of more than
800 TV lines from these cameras. (For
more information, see “CCD Technol-
ogy,” July 1993.) The analog values are
then converted into 10-bit binary num-
bers (many new cameras are moving to
12-bit samples) and the signal, now
digital, consists of three (R, G, B) 10-bit
parailel number sequences.

Processing in the digital domain
Let’s explore how a digital system pro-
cesses these number sequences.

The snap answer is with digital

out to be an optical low-pass SAMPLE #1 adders and subtractors {or two’s
filter. B il compliment addition), right? Ac-

From the discrete analog do- | |mr;.£—iﬁmm[smns|smus |WP&;;M&EISMPLE\SMPLE' tually, the heart of most DSP al-
main out of the imager, the sig- TIME_TIME_TME_TIME . TIME_TME TME TME || gorithms is the multiply and ac-
nal moves to the discrete digital [ | sampiews ||| [ | SAMPLE#4 cumulate function. This function
domain. However, while still in 1 takes successive digital words
the analog domain, video high- _l, ) (pixel values in the case of a cam-
lights as high as six times nor- [MPLESANPLESANPLE SNPLE ||| SAMPLE SAMPLE SAMPLE SAMELE era) and multiplies them with
mal are compressed to nearly -~ TME_TIME TIME _TIRE__TINE__TH some value or coefficient at each

200% of normal. This lowers,
by two bits, the number needed
to handle extreme overexposure.
Ten bits can adequately handle
the range from O to approxi-
mately 200IRE. Then each ana-
log signal (R, G, B) is double

| AREA = MAGNITUDE /| SAMPLE #
| MAGNITUDE
| S S S— —

0 1 2 3 4 H

Figure 5. After reversing the time response, the area under
the curve Is calculated. The results are plotted and form
the response curve that an equivalent digital curve must
mimie.

stage of a DSP pipeline. These
values are then passed to the next
stage and multiplied with anoth-
er value. The multiplication re-
sults of all the stages are then
summed for a final outpur.

The most common use for DSP

Continued from page 56

raises the analog “boat” in the process. Properly designed

a split personality regarding the analog-digital question.
Some insist on analog methods to attain the effects that
were used in the past and, perhaps, define the concept of
“good sound.” Others use digital methods to ensure that
the effect that was created in a particular session or
location can be repeated tomorrow, next week or next
vear, either in the same facility or in one on the other side
of the globe. Some, however, say the effects made 20 to 40
vears ago were made in spite of the equipment available
then, not because of it — talent always overcomes
technology.

Al times, il seems analog makes sense only when “digital”
has not progressed far enough to be economically imple-
mented. Digital means of modulating AM transmitters have
been available for years. FM exciters that operate in the
digital domain have become available to complete the
digital chain from CD to transmitter. Even the 8-VSB
modulation scheme developed for the new digital TV
service selected by the ATSC uses analog transmission
methods to transmit digital data.

But just as “a rising tide raises all boats,” the same rising
tide that brings digitai techniques to more applications also

analog audio circuits can exceed the 105dB (or s0)
dynamic range of real-world digital circuits. The same
advancing technology has aiso allowed notebook-sized
audio mixers to rival the specifications of the best six-figure
consoles of a few years ago. (But don't base all of your
decisions on the price tag alone.)

Going analog doesn’t necessarily mean going cheap.
Even the latest high-definition video gear uses analog
distribution for reference sync, The tri-level sync signal was
developed specifically for analog distribution, Ironically, it
might cost extra to integrate this analog signal into an
otherwise digital facility, even though it is currently
assumed that there is a premium to be paid for “going
digital ”

Analog or “amalogous” signals were developed fo mimic
real-world phenomenon, Especially in terms of the
“transducers” used to capture and radiate sound and light
energy, those processes are likely to remain analog for
some time to come. However, many of the methods wsed
to praocess those signals will become digital as larger
amounts of processing are needed, and are likely o remain
analog when the processing required is minimal. n
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Video Graphics Overlay System

* litra high-speed 32-bit RGB-
alpha frame buffer

* Multi-layer realtime digital video
mixer

+ DI, analog component, Y/C, and
composite video /0

* Preview and program output
¢ Linear key output
* Five sub-pixel DVE processors

+ Advanced chroma/luma/alpha
channel keyers

+ Two wipe/tile generators
+ Seven color generators

In a single PCI slot!

MATROX" DIGIMIX™ is a powerful video-
graphics mix-effects board that comes with
all the Windows NT* software development
tools you need to create a high-performance
video-graphics system for broadcast and
cable applications.

Use off-the-shelf software from some of
the industry’s most innovative application
providers or write your own custom solutions
for titling, graphics creation, 2D/3D logo
animation, video paint, still store, and

2D DVE.
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DigiMix is part of the Matrox DigiSuite® family
which includes the Matrox DigiMotion™
dual-channel motion-JPEG codec/digital
audio mixer/Uitra Wide SCSI controller card,
and the Matrox DigiVid™ multi-channel
analog video I/O interface/RS-422 controiler.
Connected to these cards and other third
party products over the industry-standard
Movie-2* digital audio/video expansion bus,
DigiMix forms an integral part of nonlinear
editing systems, video switchers, DDRs, vOD
and NVOD servers, instant replay systems,
time delays, weather information systems,
virtual studios, and multi-layer effects
compositing workstations.

For an up-close look at the best digital mousetrap around,
give us a call today. 1-800-361-4903 www.matrox.com/video

% ... matrox

Stand 8.221 =VIDEO PRODUCTS GROUP =

Matrox Video Products Group
tel: 514-685-2630 » fax: 514-685-2853
e-mail: video.info@matrox.com
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Using DSP
technology

15 in tiltering. In the lower left quadrant
of Figure 1 are instances of bandpass
filtering. Additionally, the encoder block
must low-pass the two chroma chan-
nels to meet output requirements. In
the case of cameras thar ourpur digital
component signals, the data must be
converted from a 72MHz parallel byte
rate (36MHz for Y, plus 18MHz cach
for R-Y and B-Y) to the equivalent of

RP-125 4:2:2 ar 27MHz.

Many DSP designs start with an ana-
log perspective and then transtorm or
equate the analog design to a digical
design. For signal processing, it is often
casier to work in the frequency domain
and some newer DSP 1Cs can do this,
As an example, a DSP system in the
frequency domain could demodulate
an AM signal simply by breaking a
received signal into its frequency com-
ponents and placing them in “bins.”
The DSP svstem would simplv have to

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!

Vi i r 2 oS3

Miranda
Technelogies Inc

2 Halpern. St-Laurent
lu YCanada. H45153

Tél 512.333.1772
Fax,514.333.9828

Wy

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 DDRs

ul

Solutions For The Digital Frontier And Beyend
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look at these bins to determine the
haseband (demodulated) signal. This is
simpler than the envelope detection
method used in the time domain.

In the analog domain, functions are
usually thought of in terms of frequen-
cy. In the carly part of the 19th century,
Baron Jean Fourier found that overall
thermodvnamic cvcles could be ex-
plained by breaking out the individual
temperature cveles that combined to
make the complex thermal funcrion.
The same can be done with electrical
functions {ie., vidco waveforms). He
found that harmonic sine waves of the
proper amphitude and phase can be
added with a sine wave at the funda-
mental rate to build any periodic (re-
peating) function.

\ designer of a wideband analog sys-
tem {like a video camera) might first
determine the highest-frequency func-
tion a svstem needs to pass and then
create a system to pass the harmonics
required to realize a reasonable repre-
sentation at the output. Designers also
typically limit the passband in the sys-
tem, mainly to minimize noise.

In our simplistic explanation, a trans-
fer function would be determined and
a Bode plot (response vs. trequency
chart) would be crafted. This is usually
done in the frequency domain because
in the time domain, the math is much
tougher. It is possible to create a math-
ematical function of the bandpass you
want in the time domain, but the prob-
lem of creating such a signal or just
about anv signal, requires capacitance
andinductance. Mostcircuits have both
and capacitors tend to integrate the
signal over time, while inducrors differ-
entiate the signal over time. Differen-
tial equations are used to cope with
such circumstances, but not many en-
gineers enjoy such endeavors.

Thereare techniques thatconvert these
problems to algebraic exercises, among
them are Laplace transtorms. Mathe-
matically, designers can take standard
wave shapes in the time domain requir-
ing differential equations and transtorm
them to a simpler algebraic function in
the frequency domain. This is done by
moving tunctions that are dependent on
time, to ones that are dependent on
frequency.

Simply put, a transfer function is a
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SINTARIINDNRGIINI NG AND NOW, THEY CAN EVEN WORK TOGETHER.

Introducing, CentraVision™, a Fibre Channel Network
Solution by MountainGate. It's the first networked storage
system that lets you and your coworkers share the same digital
video source material — even at the same time.

Now, your entire facility can have immediate access to
video source files at speeds up to T00MB a second
(200MB/sec full duplex). No more duplicating, transferring
Fles or running hard disks from office to office.

Storage capacity can be expanded from 36 GB to more

BRE

than 1 Terabyte, so you'll have room for the most demanding
broadcast and post-production applications. And because
CentraVision keeps all your files in one place, it cuts down on
the number of hard drives you need and even makes backing
up easier.

All workstations, whether Mac, SGI or other PCl compatible
stations, can run on the same network, shore the same files
and work together. We've also built an easy-to-use graphical
interface into the system to administer the network.
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fraction representing the output vs. the
mnput.

Output

Transfer function =
input

Once a transfer function is reduced to
its simplest tform, the roots of the nu-
merator and the denominartor are found.
Roots in the numerator are called zeros

¥,

Though inexpensive iselt. an incandescent
bulhy brings with it some very cosmly haggage

High maintenance and down-time costs.
Incandescents have o short operating life
because of the intense heat they generate, the
destiuctive on-oft cvcling they see and their
vulnerability 10 even minor vibrations

Poor energy efficiency. Over U006 of the
power they consume 15 actually wasted. pro-
ducing umvanted heat

The premature fuilure of nearby com-
ponents, [ncandescents generate high wem-

How to avoid the hidden costs
behind every incandescent indicator.

',

We offer direct replacemeni LEDs for virtually every incandescent indicaror lamp nidde

and roots in the denominaror are called
poles. Poles make the response curve in
a Bode plot break upward, while zeros
make the curve break downward. Gen-
erally, the more zcros the faster the
rolloff. Realistic transfer functions can-
not have more poles than zeros. Once
poles and zeros are found, actual val-
ues for inductance, capacitance and
resistance, along with the system gain
can be determined.

This explanation is greatly simplified,

peratures which simply try other components.

Now for the solution-our kong-lasting
replacement LEDs. They have no filaments
are unaffeced by on-off cycling, and 1olerate
considerable vibration. They also druw 90%
less energy and generie almost no heal

For more information, call (310) 531-1505 or
FAX us a1 (310) 531- 1424

LED TRON/CS

More Choices, More Light.
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and in reality, cach block on a block
diagram would have its own individual
transfer function. In many cases, blocks
are broken down into subblocks, cach
with its own transter function. Once
every block and subblock’s function is
determined, thev could all be multi-
plied together (as any cascaded system)
to determine a system transfer func-
tion. However, the resutt would most
likely be too cumbersome to use or
understand.

Today, computer tools have replaced
the manual analysis required to check
designs. A program called Spice takes
all the components in a circuit and
through nodal analysis (based on Kir-
choff’s current law) produces time do-
main and frequency domain analysis
of proposed circuit designs. Spice has
been in widespread use for more than
20 years and is slowly being replaced
by more advanced analysis packages.
Today, engineers can describe the ex-
ternal specifications of a proposed de-
sign and softwarce can propose the ac-
tual circuitry needed. Two of the best-
known programs of this tvpe are Ver-
logand VHDL, both of which areknown
as hardware-descriptive languages.

A different sct of tricks are used for
circuitry that does processing in the
digital domain. Instead of the Laplace
transform, the Z transform is the trans-
formof choice. Like Laplace transforms,
the Z transform allows designers to
move from the time domain to the fre-
quency domain and vice versa. Instead
of a horizontal frequency display (as
seen on a spectrum analyzer), the Z
transform rolls the spectrum response
into a circle, somewhat like a vector
scope display, as shown in Figure 2.

Designers calculate the desired re-
sponse, craft a transfer function in the
frequency domain of the Z transform
{see Z transform sidebar) and then
perform an inverse Z transform to get
back to the time domain. At this point,
designers can use the function, now
described in terms of time instead of
frequency, to find the impulse response.
Impulse response is determined by pass-
ing a narrow pulse through an equiva-
lent analog circuit. In the case of a low-
pass filter the time response might look
like the function on the right in Figure
3, with the impulse signal on the left.
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Using DSP
technology

A circuit’s impulse response can be
used to determine the circuit’s response
to a rectangular pulse. A process
known as convolution is used to get
from one response curve to the other.
Convolution works as follows (refer
to Figures 4-6):

* First, the time response is reversed in
time (Figure 4}.
* Next, the square wave is moved

through the response in time steps equal
to the sampling rate (Figure 5).
* At each point the area of overlap
between the square wave and the re-
sponse is integrated.
® The area found by integration is used
as the magnitude at that point in time.
The digital circuit must mimic this
response characteristic. The circuit
shown in Figure 6 is one possible solu-
tion. The magnitude at each sample
point found by convolution becomes a
coeffictent used by the multipliers. The
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circuit shown handles only eight bits,
but it could easily be expanded. For
instance, most professional cameras
currently use a minimum of 10 bits and
as many as 14 bits to minimize round-
ing errors in gamma and detail circuits.

Figure 6 depicts a simple digital filter.
With only the last four samples summed
at any one time this circuit could only
mimic a single-pole low-pass filter. To
mimic filters with more complex func-
tions, additional samples would have
to be summed concurrently, requiring a
wider array of registers. These regis-
ters are often referred to as taps and
some off-the-shelf DSP filters use as
many as 55 horizontal taps. Taller
arrays are used to handle more bits.
Off-the-shelf field-programmable gate
arrays (FPGAs) are often used to pro-
duce single-chip circuits, such as the
one in Figure 6. This allows a single IC
type to be used to craft many different
filter responses.

The multipliers allow this circuit to
act like a low-pass filter. Going back to
Figure § and examining the resultant
response obtained from convolution,
the first sample is the highest. If that is
called unity (or 1), each succeeding
sample is something less than unity.
The second is two-thirds of the first,
the third is two-thirds of the second
and so on. To mimic the required re-
sponse, multiplier 1 is set to I, mult-
plier 2 to .66, multiplier 3 to 0.44 and
multiplier 4 to 0.29. If an impulse or
any other signal arrives at the input, it
will produce an output that acts like a
simple one-pole low-pass filter. That
can be extrapolated to mean this digi-
talcircuit hasa transfer function martch-
ing its analog equivalent. Be aware the
circuit shown is simplified, because the
gates required to implement the Bool-
ean algebra for the multipliers and the
summer are not shown.

This filter is known as a finite im-
pulse response (FIR) filter because it
responds to a given input for a finite
length of time, in this case, exactly four
clock {(or sample) periods.

Much simpler would be the infinite
impulse response (IIR) filter shown in
Figure 7. The transfer function found
from convolution had a 0.66 multipli-
cation factor. Therefore, the multipli-
cation shown in Figure 7 could ap-
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Using DSP
technology

proximate our simple FIR low-pass
filter. For Figure 7, the input, output,
multiplier, adder and register handle a
single bit and must be repeated for the
additional bits of an eight-, 10- or even
14-bit signal. The IR approach works
well for simple functions, whereas the
FIR approach is needed for more com-
plex functions.

Other DSP uses
Another function necessary in digital
cameras is rate conversion, which also
uses low-pass filtering. The camera
shown in Figure | converts a 72MB/s
parallel datastream down to the 27MHz
rate needed by the component digital
output. It would appear all that is need-
ed 1s to subsample (or throw away some
current samples — a process known as
decimation) the incoming stream at a
three-eights rate and the result would be
Continued on page 70
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Z transform

Referring to Figure 2, the point
marked 0 on the circle (at the three
o’clock position) initially repre-
sents a frequency of zero into a
system. The relative response for a
given frequency is represented by
the distance from the center of the
circle. Moving counterclockwise
around the circle, the frequency
fed through the digital system
increases. Arriving back at zero,
the system reaches the Nyquist
rate. Any response on the circle
after that results in aliasing. A
second trip counterclockwise
around the circle increases the
frequency to the sampling
frequency. Theoretically, you can
continue around the circle two
more times, going from the sample
rate to twice the sample rate. This
can continue indefinitely, but
serves no purpose because the
response will be the same each
revolution around the circle. The Z
transform display clearly demon-
strates how in digital design
everything is tied to the sample
rate. At the most basic fevel, a
designer of a digital processing
system doesn’t care if the sampling
rate is 10Hz or 100MHz (as iong
the actual circuitry can handle the
clock rates). The desired response
is found relative only to the sample
rate.

The zeros and the x's represent
zeros and poles respectively. The
number of poles and zeros will
vary based on the response
desired. Points can be on or off
the X axis. Points off the axis
represent complex numbers;
numbers with both a magnitude
and direction. On the Z plane
they are reduced to having an X
and a Y component, which are
also known as the real and
imaginary components.

Complex numbers, which also
show up in Laplace transforms are
a method of representing phase
and magnitude within an
equation. The actual response at
any point on the circle can be
calculated by adding the lengths
of all the vectors from each zero
to the point on the frequency/
response circle and then subtract-
ing the lengths of the vectors from
each pole to the same spot on the
circle. n
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Using DSP
technology

a parallel bitstream at the correct rate.
Interpolation could be used, taking ev-
ery eight samples, weighing them and
creating three samples. But these solu-
tions are no different than sampling the
18MHz pixel rate at 27MHz, which is
below the required Nyquist rate and
will result in aliasing. Whether the sig-
nalis initially undersampled or sampled
adequately initially and subsampled lat-
er, the results are the same. Rate conver-
sion must use digital low-pass filtering
to prevent aliasing.

Another operation performed exten-
sively in DSP cameras is the use of look-
up tables. Values in the look-up tables
are added to video pixel values. Here,
multiplication and the overall summa-
tion functions are typically not needed.
Areas that make use of look-up tables
include:
¢ Shading. Values are added to pixel
values based on the pixel’s spatial loca-
tion.

* Masking. Correction values are add-
ed to each channels (R, G, B) pixel
value to correct for imperfections in the
prism’s ability to separate the primary
colors.

* Flares. Correction values are
added based on pixel intensity
due to optic imperfections.

¢ Gamma. Values areadded based
on pixel intensity to achieve the
desired intensity transfer func-
tion. Multiple gamma look-up
tables are generally available.

* Image capture smoothing. Cor-
rection values are used for pixel
imperfections in the CCD block.
* Knee. Values are added to achieve
the desired intensity non-linearity
above the desired pixel intensity.

Most camera manufacturers use pro-
prietary DSP chipsets tailored to per-
form the described camera functions.
These sets, often referred to as DSP
engines, are used mainly for speed.
Many DSP designs use generic DSP
processors from a number of manu-
facturers, such as Motorola, Analog
Devices, T1 and IBM. These 1Cs are
specialized microprocessors geared for
data (such as CCD pixel data) through-
put. In contrast to the dedicated DSP
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Figure 6. Using digital circuits, a digital equivalent of an analog filter can be constructed.
This circuit, with the proper coefficients acts as a low-pass FIR filter.

chips, which rely heavily on hardware
{with lots of internal microcode) for
speed, the generic DSP chips rely on a
generic hardware architecture and spe-
cialized software written for the specific
application. This specialized software
was written in assembly language, but
today it is often written in high-level

ADDER D 0

f x e
0.66

Figure 7. A single-bit low-pass lIR filter can be con-
structed with a simple set of components.

languages such as C, using compilers
supplied by the DSP chip manufacrurer.

Implementing DSP designs

Today’s generic DSP IC uses an ar-
chitecture commonly called Harvard
architecture, which has separate inter-
nal buses for process data and DSP
control operations. Some of these DSP
ICs use as many as eight separate
internal buses. Bus widths can be as
wide as 64 bits, but 16 and 32 are the
most common. The multiply and accu-
mulate sections of these ICs can have
data paths as wide as 96 bits.

To increase throughput, most DSP

Broadcast Engineering August 1997
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ICs can perform multiple operations
and instruction caches as large as 2k
can be found. Although clock speeds
can be as high as 200MHz, simulta-
neous command execution allows a
single 1C to perform on the order of
1.6 billion instructions per second.
Most ICs also allow commands to
be issued once and repeated
many times. Today, many of the
bottlenecks are not due to data
processing, but are caused by
data movement around the IC or
between other DSP ICs that com-
prise a system. Some implemen-
tations leave the data in a com-
mon memory and allow other
DSP components to look at and
change, but not to physically move
the data.

The $2.5 billion generic DSP chip
industry still has many advantages over
what can be done with a standard PC
or even a workstation platform. In
fact, more than half of today’s generic
DSPs are used in PCs. The DSP market
is expected to quadruple by 2000.
More and more, expect to see these
ICs in various forms of professional
TV equipment. [ |

Jim Bostonis a consulting engineer based on the
West Coast.
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Lots of features and options on the menu.

THE BOTTOM LINE:

Character generators (CG) have
undergane tremendous
transformation in the last few
years. From stand-alone, one-
task black boxes, to today's
small, cost-effective
multifeatured systems, there is
a CG to fit every application
For users, the decision isn't
whether to buy a new one, but
which technology to buy. The
author reviews some of the key
points to consider when
looking for that new on-screen
lookinaCG. $

72 Broadcast Engineering

By Moe Rubenzahl

n earlier days, the broadcast industry had money to burn. With quality, speed
and performance ever paramount, cost wasn’t the deciding factor. Today,
however, broadcasters are asking, “How much can | get and still stay within
my budget?” Fortunately, PC power has resulted in a multitude of solutions
at prices to please even the most penny-pinching accountant.

Although there will always be a place for high-end character generators, there is a
growing demand for high-quality character generation at more affordable prices.
This article explores a new range of CG applications made possible by new
generations of computer software and hardware capabilities.

The ideal CG should be fast and flexible enough to serve as a primary character
generartor, yet small and simple enough to fit in a remote truck. It needs to provide
character quality that meets the needs of higher-end users and yet be priced at a level
that meets today’s most cost-conscious budgets. Finally, a CG’s computer-interface
capabilities should open the door for advanced applications that might normally
require a more expensive solution,

Broadcast applications
News and sports coverage demand a compact CG, suitable for the limited space in
remote trucks. Such applications do not necessarily need all the capabilities of a big on-
line system. Speed of operation and reliability are key concerns in an environment
where extremes of temperature, vibration and production deadlines are the norm.
Broadcast and production facilities often have those places where a CG would be
handy, but the budget just won’t stretch far enough for lots of *bells and whistles.’

August 1997
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Sometimes, that’s the case even for the
big boys.

For example, ABC shoots soap operas
in a downtown studio that doesn’t even
have a character generator. Every day,
the cast changes so operators would tax
the creditstotheir midtown studio where
a CG operator would enter the text
creating the credit roll. The footage was
then sent back to the studio via micro-
wave or on one-inch tape by courier.
Although the solution was obvious, the
desired $30,000 CG system didn’t fit the
budget. A little investigation showed
that a varicty of CG solutions were
available — and at cost-eftective prices.
The result is more control on site and
fewer chances of problems developing if
the microwave (or bicyclist) dics.

New production markets

New deliverv channels, such as cable
and DBS, have spawned a growing
number of video production sources.

While cable operators used to have
limited needs to title video, today’s com-
munity access channels, local news pro-
grams and advertising have created a
strong demand for CG capability. In
many of these cases, the applications
require a cost-etfective solution.

Another place tor CGs is in today’s
fast-paced edit suites. Here, titling can
be handled by editors as a part of their
ediing duties. However, despite the
advantages of incorporating CG fea-
tures in a non-linear editing system,
there are manv bencfits to having a
scparate downstream system.

For instance, it the CG can accept
industry-standard tonts, such as those
in PostScript, then a stand-alone CG
can match titles created by the non-
lincar editing system, allowing creators
to combine titles from both sources.
This also allows a suite to off-load the
CG work to someone else while the
editing is taking place.

Things to consider

ator, first consider the quality and per-
formance relative to budget — the price/
performance ratio. Foremost on vour
list of considerations must be image
quality.

Image quality can be measured in terms
of rise time in nanoseconds (ns). A 20ns
CG, for example, would be considered
to have a higher resolution (sharper
edge) than a 70ns CG. However, be
careful when comparing this specifica-
tion across products. With modern anti-
aliasing techniques, this specification
can be misleading because the same CG
could be guoted in ditterent ways. Be
sure vou're comparing apples to apples.

For most applications, the numbers
are a bit academic anywav. Todav’s
transmission systems are bandwidth-
limited, which effectively limits CG
quality to about 33ns. More important
are the CG system’s bandwidth and
signal-to-noise ratio. In both cases, the
higher the number the better the qual-
itv. Professional svstems should pro-
vide a minimum bandwidrth of SMHz

Most of these new program producers
necd CG capability.

First, consider the whole package.
When purchasing any character gener-

and S/N of 60dB or better.

While todav’s CGs are all digital-
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Desktop GG
solutions

based, all digital systems are not equal.
It is important to look at how the video
images are generated. Although eight-
bit 4:1:1 digital is common and ade-
quate for mostapplications, 10-bit4:2:2
processing provides substantially bet-
ter color fidelity and crispness. Just be
sure you understand what you’re buy-
ing and be sure the comparisons be-
tween systems are for like parameters.

Systems and options

Regardless of its specs, a character
generator must be easy to integrate into
a facility’s current video production
system. It must have all of the capabil-
ities you need, while being able to work
with your existing equipment. Some-
times, this aspect needs an extra bit of
consideration.

A small studio would be likely to use
a character generator in what’s known
as an internal keving mode. Such a CG

would then need ro provide an internal
keyer capable of overlaying titles on
the video directly, complete with tran-
sition effects, rolls and crawls.

Higher-end applications may require
external keying with a lincar key output
signal that can feed a switcher in down-
stream key mode. Many installations
operate as a timed system using house
black as the reference. This requires that
timing controls be provided on the char-
acter generator’s key output. This al-
lows engineers to adjust color subcarri-
er phase, horizontal delay and key delay.
In other words, if you're going to use the
CG in anything bur a closed suite envi-
ronment, be sure the CG can be timed
into the house system.

In addition, high-end facilities typi-
cally require a character generator that
can handle compenent signals in addi-
tion to standard composite and Y/C
signals. When considering features, it’s
easy to fall prey to ‘feature creep.’” Be
sure to ask yourself if you really need

all of this capability, because each addi-
tional feature carries a price tag.

Ease of use

Once upon a time, CGs were complex
and required trained operators. Some
operators were even further special-
ized to the point of only using a few CG
models or only one brand. Early sys-
tems required long training times to
master the art of titling.

Today, few facilities have the luxury
of that degree of specialization. It’s
important that each piece of studio
gear be easy to learn. And, with roles
and duties constantly changing, the
equipment needs to be able to accom-
modate new operators without requir-
ing an extensive learning cycle.

Image rendering

There is one area that novice CG
buyers often overlook. Rendering. This
is one place where horsepower is impor-
tant. Look for a system that keeps render-

! !&IHIMMIMHHH

Test and Measurement

Whatever your requirements for real time
MPEG-2 and DVB test and measurement,
Digital Transport Systems has the hardware
and software solution:

For powerful, cost-effective solutions,
Digital Transport Systems is your single
source. Call us today.

"Ij Digital Transport Systems

m Transport Stream Analyzer (TSA™)
= Transport Stream Generator (TSG™)
= Transport Stream Workstation (TSW™)

Circle (44) on Free Info Card

11545 West Bernardo Court, Suite 200
San Diego, CA 92127
phone: (619) 675-1410 fax: {619) 6751412

email; sales@dtsys.com uri: www.cerfnet.conv~dts
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Video Security In the
Palm of Your Hand

— —
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Your TV news crew has pulled off 1 major coup—a scoop extremely portable. A CoDec configuration and standard
for the five o’clock news. And your cross-town rivals don’t cuamera/microphone/transmitter interfaces make for easv
have a clue you're about to one-up them. setup and operation. And support for all 525 and 625 line
video formats is standard. All of which adds up to a full

To ensure exclusive bragging rights to your story, get the _ _ _
featured and affordable encryption alternative for a wide

Macrovision VESTM “Minicrypt™the hand-held, DC-powered
video/audio encryption system you can take anywhere
your news crew ventures. Your guarantee that live feeds Keep a firm grip on your scoop du jour. Check out the entire
between the ENG van and the station won't be intercepted. line of Macrovision video/audio encryption systems. In the

The VESTM Minicrypt is packaged in a M A [: H D ' | B [] { U.S., call 1 408-743-8000, fax 1 408-743-8022
compact, ruggedized enclosure that's | N or visit our website at www.macrovision.com.

variety of remote applications.

Protecting your image

Macrovision is 4 registered trademark and VESTM is a trademark of Macrovision Corporation.
Circle (31) on Free Info Card
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ing internal to the CG, racher than in a
connected computer. In some CG sys-
tems, changing an image from 37 to 38
scan lines high or changing it to italic or
even tilting the image, requires that the
tont be re-imaged by the PC and shipped
back over to the CG. This rakes time.
Whether it’s important in your applica-
tion willtakea little thoughton your part.

A few new character generators are
based on the Postscript technology. A
standard graphics and font description
mechanism in the computer industry,
Postscript brings a slew of important
advantages. Postscript display technol-
ogy allows a CG operator to place text
anywhere on the screen and arbitrarily
size, rotate, skew and stretch charac-
ters without the need to re-render the
font, all on the fly.

Graphics
If you are adding a new CG to an

existing facility, consider its capability
to handle your current inventory of
legacy graphics. This would include
station IDs, logos, corporate 1Ds and
accent graphics. If you're a production
house, don’t forget that your clients are
often armed with their own graphics.
You don’t want to have to recreate any
of these images.

Look for a CG that can use these
graphics as an on-screen element with-
out any re-creation. Be sure the CG is
capable of notjust displaying the graph-
ic, bur using it as an element to mix with
other characters, including motion such
as rotate and move,

Networking and automation
Finally, while a stand-alone CG offers
important advantages in flexibility, sim-
plicity and speed of operation, some
applications may require network con-
nectivity. Although the subject of net-
working is best left to another article,
decide now if a new CG needs rhis

capability. If not now, will it in the
future? There are many advantages to
having the CG reside on a house net-
work, In addition to remote-control
capability, a networked system allows
images to be transferred between sys-
tems or even between different sites.
Network connections make storage
of title pages easv and make it possible
to develop pages at one location and
send them to a remote display location.
So, what's the bottom line to someone
looking to buy a new CG? PC and new
software have made it possible to deliv-
er complete CG soluttons, including
Postscript technology, excellent speed
and ease of use, computer connectivity
and excellent on-screen performance
at affordable prices. The resultis thata
wide range of potential CG solutions
have suddenly come within the scope of
even the skinniest budgets. ]

Muoe Rubenzabl is product manager,
PowerScript GC,at Videonics, tne., Campbell,
CA.
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GO 12bit NOW...

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

/) THOMSON BROADCAST

A7 49 Smith Street, Englewood, NJ 07631 - Tel. 1-800 882-1824

«..1657D digital camera series

With 12bit conversion, the 1657D has come closer than
ever fo film cameras...

* patented white compress with color restitution
e dual skin detail, auto acquisition
e automatic pixel correction

From EFP fo studio Sportcam™,
multiformat dockable camcorder, or
splitted head Microcam™, the
multipurpose 16570 camera
meels all needs.

email; 1657D@thomsonbroad.com http:/Awww.thomsonbroad.com
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Huilt-in 20GB Tape Drive

:

Multi-format Support

Total Connectivity

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

* QuaBit is networkable for instant access and expandable for virtually unlimited digital storage.
u It With both disk and tape storage you can record and play back simultaneousty — perfect for tape

: delay situations. QuBit is also a cost-effective replacement for any VIR you own.
Not Made by Aliens 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 and this (

affordable anywhere. Even if you're not from this planet, -
QIS

To learn more about QuBit call

800-554-8116, 913-272-3656 or fax 913-272-3657. WWW.JUVIS.com
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transmission technology

By Don Markley

Filing for your DTV channel

w ith the publishing of the infamous Fifth and Sixth
Reports and Orders, and depending on the out-
come of a couple of hundred petitions for reconsider-
ation, the new world of digital television seems to be
upon us. However, in talking with chief engineers,
there seems to be a massive misconception concerning
the facilities permitted and just how to go about getting
those facilities.

The commission has essentially li-
censed a DTV station for every exist-
ing full-power TV licensee and holder
of a construction permit (almost). But
that license isn’t a real license like we
are all used to working with. Instead,
each station must file an application
for a construction permit, like always,
before construction or program test-
ing can begin. The application is the
familiar FCC Form 301 (340 for non-commercial
stations) with a new section V-D, DTV Broadcast
Engineering Data. A construction permit will then be
issued, to quote the commission, “within a matter of
days,” if certain criteria are met.

[

Don Markley

And the criteria are . . .

The new section V-D contains a check list of five
questions at the beginning. (See Figure 1.) If all five
questions are answered “yes,” filling out the rest of
the application becomes just a matter of data entry. If
any boxes are checked “no,™ further studies by the
commission will be needed.

The check list is straightforward. The first question
requires the station to certify that it will operate on the
assigned DTV channel, at a site within 3.1 miles of the
reference site, and with no more power than specified
in the original assignment. Those are the significant
points. After that, the station specifies that the non-
ionizing RF levels comply with the applicable stan-
dard; that the city of license will be within the cover-
age contour; that there is no problem with radio
astronomy; and that the tower is either registered or
approved by the FAA or does not require registration.

As everyone in the industry is aware (or should be),
the commission has attempted to assign a DTV autho-
rization that will duplicate as much as possible the
coverage area of the existing or authorized NTSC
station. Toward thatend, Table 1 of Appendix B of the

Broadcast Engineering August 1997

Sixth Report and Order lists each station along with
the new allotment. [t also includes the maximum DTV
power in average kilowatts ERP and the maximum
height above average terrain of the center of radia-
tion. The table then compares the current and new
service areas and population and states the martch
area in percent. If a station decides to accepr the
assigned value, the check list on the form gets lots of
“yes”™ check marks and a permit will be forthcoming
“in a matter of days™ (yet to be defined). It isn’t
necessary to accept the FCC’s limitations on power
and height.

Section 73.622(f)(3) of the new rules and regulations
clearly states, “DTV licensees and permittees may
request an increase in either ERP in some azimuthal
direction or HAAT, or both, that exceed the initial
technical facilities specified for the allotment in the
Sixth Report and Order, up to the maximum permissi-
ble limits on DTV power and antenna height set forth
in this section or up to that needed to provide the same
geographic coverage area as the largest starion within
their market.” Thart sentence is important, so go back
and read ir again.

The maximum permitted by the new rules would be
the equivalent of:

Zone | Zone ll or lll
Low-band VHF  10kW @ 305m 45kW @ 305m
High-band VHF  30kW @ 305m 160kW @ 305m
UHF 1,000kW @ 365m 1,000kW @ 365m

Equations are contained in the section to calculate the
allowed power for heights greater than that shown
above.

The kicker is any request for an increased power level
and/or HAAT must either show that the change will not
result in new interference or must contain an agree-
ment from the parties involved to accept such interfer-
ence. Section 73.623(c) of the rules contains the criteria
to determine interference. The method to be used is
contained in OET Bulletin No. 69 and is NOT simple.
If a study is needed, it will probably be necessary to
contact a consulting engineer who has loaded the
system and has the hardware to make it work. The data
files alone for the commission’s method are 1.8GB.

The big point here is that the power and height shown
in the original commission assignment are not cast in

WWW.americanradiohistorv.com
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I's DTV-Conversion Cruunch Time.

The DTV 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.

LARC\N

FIRST
THINGS

FIRST

L L

COMMUNICATIONS

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, fram 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.

@ 1BLANC

LDL Communications Inc. 650 South Taylor Avenue, Louisville, CO 80027 Telephone: 303-665-8000 Fax:303-673-9900
Circle (45) on Free Info Card
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transmission technology

bronze. The values in the table are
based on an attempt to replicate the
existing coverage (with a minimum
ERP of 50kW). It is possible to
improve the DTV facility up to the
values in the table or more (based
on the other stations in the market)
by having the required study done
and filing the necessary paperwork.
The same applies for the 3.1 mile
restriction on the site. If it is desir-
able to move to another site, a study
has to be done to demonstrate that

the change won'tcause interference.

One final problem is that the con-
struction permit from the commis-
sion won’t be granted in a matter of
days. Wouldn’t that be a surprise! If
vou want a facility for DTV that is
cither larger than in the assignment
table or a different location, call
vour consulting engineer.

As a last point, the interterence
study would be made with regard to
stations at the power and height
listed in the assignment table as

modified. In other words, you pro-
tect everyone for the quasi-autho-
rized facility. As their allocations
are amended, your protections will
become more severe. The hand-
writing is clear — if vou aren’t
happy with your DTV assignment
— change it now. It’s onlv going to
get tougher. ]

Dour Marklev is president of . L. Mari‘\-h-;
and Associates, Peorta. 1L,

Section V-D-DTV BROADCAST ENGINEERING DATA

Name of Applicant

Call Letters (if issued)

Certification Checklist: A correct answer of “Yes™ to all of the questions below will ensure an expedi-
tious grant of a construction permit. An answer of “*No” will require additional evaluation of the
applicable information in this form before a construction permit can be granted.

1. The proposed DTV facility complies with 47 C.ER. Sections 73.622 and
73.623 in the following respects:

(a) It will operate on the DTV channel for this station as established in D Yes D No

47 C.FR. Section 73.622.

{b) It will operate from a transmitting antenna located within Skm

o
3

D Yes

{c)

(3.1 miles) of the DTV reference site for this station as established
in 47 C.ER. Section 73.622.

It will operate with an effective radiated power (ERP) and antenna
height above average terrain (HAAT) that do not exceed the DTV
reference ERP and HAAT for this station as established in

47 C.ER. Section 73.622.

The proposed facility will not have a significant environmental impact,
including exposure of workers or the general public to levels of RF
radiation exceeding the applicable health and safety guidelines, and,
therefore, will not come within 47 C.ER. Section 1.1307.

Pursuant to 47 C.ER. Section 73.625, the DTV coverage contour of the
proposed facility will encompass the allotted principal community.

The requirements of 47 C.ER. Section 73.1030 regarding notification to
radio astronomy installations, radio receiving installations and FCC
monitoring stations have either been satisfied or are not applicable.

The antenna structure to be used by this facility has been registered by
the Commission and will not require reregistration to support the
proposed antenna. OR, the FAA has previously determined that the
proposed structure will not adversely effect safety in air navigation and
this structure qualifies for later registration under the Commission’s
phased registration plan. OR, the proposed installation on this structure

O

Yes

Yes

Yes

D Yes

I:] Yes

U

does not require notification to the FAA pursuant to 47 C.ER. Section 17.7.

Figure 1. To prepare your station for digital transmission, you must file FCC Form 301, which includes a new section called
V-D, DTV Broadcast Engineering Data. The first part of section V-D (shown above) consists of five questions.If you
can answer “Yes” to all five questions, filling out the rest of the application becomes a matter of data entry. But if
you answer “No” to any question, further studies by the commission will be required.

Broadcast Engineering August 1997
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Is your WIRELESS VIDEO
assignment the toughest in the Wit T

UNIVERSE eoe Or is it more down to
EARTH?

_ 3 EITHER WAY,
o I e

- BHANN&ENEWSL 7 I
“——@ | OWN BYCABLES!

The CamLink I Wireless Video System

is being used all over the planet to cover

bam 1

breaking news, sports. live events,
and feature {ilm production. Even
spacewalking NASA and MIR
astronauts who need 10 send
broadcast-quality pictures back
10 their spacecrafts will use the
CamLink 11. You too can depend on
Caml.ink II's reliability, stability and
exclusive features:

» Longest Ranges: from 100 yards
to 5 miles and beyond

» Auto-Phase™ Triple Diversity for
rock-solid video

« 16 Sy nthesized Channels for
maximum frequency agility

« Timecode and Tally transmission
create Instant Window Dubs™

Use CamLink 11 and put your
newscasts and video productions

‘ “worlds above” the competition.

For more mformaiion on Cami.ink 1
or iis use by NASA in space, call
1-612-884-4051 or e-mail us at
cantlink @ selex.com or visit our

web site ar www telex.com. T E E x
T Yol L ®

x Communi
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applied technology

By Allan Arthurs

Java on Quantel

D eveloped originally as part of a research project to
produce a programming environment for use in
myriad consumer electronic devices — anything from
TV sets to telephones and even toasters — Java has
recently been touted as a means of bringing web pages
to life. Sun Microsystem’s new software programming
language is subsequently evolving into a whole lot
more. It is capruring the imagination of the entire
computing world and beyond.

Sun describes Java as an object-oriented, general-
purpose programming language. Nothing new, you
may say. But what distinguishes it from any other
computer language is its ability to run on any comput-
er platform. Java is truly platform independent. It has
the added advantages of being simple to program,
easy to use and extremely robust in operation.

JAVA on Quantel

With Java on Quantel, you have the freedom to run limitless
applications, alongside the Quantel feature set, on the same
platform.

At present, Java is best known for its widespread use
on the World Wide Web, for enhancing the content of
web pages with graphic animarion and sound. The way
it works is fairly straightforward. Java applications are
small programs that run specifically in Java-enabled
web browsers, such as Microsoft’s Internet Explorer or
Netscape’s Navigator.

But the web is just one example of a growing number
of opportunities Java has spawned. As a general-
purpose programming environment, Java is also creat-
ing a real buzz. It has become eminently suitable for a
range of what are referred to as industrial-strength
applications. But what possible use could it have for the
broadcast professional?

Quantel has been monitoring the progress of Java

Broadcast Engineering August 1997

since its inception and has closely studied the potential
benefits that such applications could bring to its users.
Java’s ability to circumvent the inherent differences
between different computing platforms makes it the
perfect solution for general-purpose applications.

Broadcast Java

At this year’s NAB convention in Las Vegas, Quantel
announced that its engineers had successfully integrated
the Java Virtual Machine into the company's unique
dedicated platform. This means that software develop-
ers versed in the Java language will now be able to write
applications for the entire family of Quantel products.

The ramifications of Java on Quantel to a broadcaster
or a post facility are far-reaching. Users will have the
freedom to run limitless applications, alongside the
Quantel feature set, on the same platform. Effectively,
anything that can be programmed on a computer can
be accomplished with a Java application running on
Quantel.

Itis probably too early at this stage to speculate on the
extent of Java on Quantel. Itis expected, however, that
successful applications will be those that make use of
the full capability of the individual Quantel platform
and add value in terms of the additional features
provided, while also maintaining the same familiar
look and feel of the Quantel Man Machine Interface
(MMI).

Java is a perfect fit with Quantel’s philosophy that the
technology should never stand in the way of creativity.
No changes in hardware will be required to accommo-
date the Java applications. They will run seamlessly
alongside the standard Quantel feature set. Further-
more, the tried-and-tested Quantel pen and tablet and
menu-driven interface will remain intact.

Operation is simplicity itself. Users enter the realms
of Java space by a simple tap of the pen on an extra
menu box builtinto the Quantel system. Operators can
then scroll through their Java applications to find the
one they want. Such programs are expected to come
from a variety of sources — developed through an in-
house Java programmer, imported from a third-party
software developer or, in certain cases, downloaded
{and customized as necessary) from the web. In effect,
Quantel users will have unprecedented access to a host
of external creative resources. And, as each program is
customizable, facilities can offer their customers some-

www americanradiohistorvy com


www.americanradiohistory.com

hing unique, and as such, set them apart from other
Juantel owners.

‘and-in-hand

The transparent process is perhaps best illustrated
vith the aid of an example. Consider one of the
ample applications demonstrated at NAB called Cir-
‘ular Text. This neatly conveys how a user could make
se of a Java program to extend the capabilities of the
QJuantel system and how the Java application works
and-in-hand with the Quantel platform.

Figure 1 shows an example of the result of this simple

avaapplication

esigned to pro-
uce text ar-
anged around
‘he circumfer-
nce of a circle.
he artist selects
he diameter of
hecircleand the
ext itself. The
Javaapplication
eaches inside
he Quantel
rlatform to pro-
Juce thistext us-
ng any one of Quantel’s 1,085 vec-
tor-based, anti-aliased fonts.

The color for the text could be
specified in the Java program or
mixed by the artist using the Quan-
rel paint palette. In the case where
the artist wishes to mix the color in
‘he Quantel environment, the Java

Thee apeli cotasn Teocheed inasde

‘Circular Text’

available as an upgrade option on current Quantel
products with a direct MM]I; this effectively means
Paintbox, Picturebox, Hal, Newsbox, Editbox, Henry
and Domino. No hardware modification is required,
provided the system reflects the most recent upgrade
status for that product. Older versions can be Java-
enabled by first bringing them up-to-date before in-
stalling the Quantel Virtual Machine.

Support is clearly paramount and is an issue Quantel
is seriously addressing. The company is establishing a
range of services to support the developer community.
The Quantel Developers Program is effectively the
mechanism through which develop-
ers will interact with Quantel at a
technical and a commercial level. It
will provide technical details of how
to write Java applications to run on
Quantel equipment. This will be pro-
vided in the form of a Quante| Java
Developers Kit (QJDK). In addition,
participating developers will benefit
from a dedicat-
ed web site, spe-
cialist training
and developer
conferences.

In essence, the
advantages of
Java on Quan-
tel lie in extend-
ing the Quantel
feature set, not
in replacing it.
In view of this,
Quantel will not

application would need access to
he color information on the end of
he pressure-sensitive pen. Thus,
Java programmers have at their dis-

Figure 1. With Java on Guantel, you can producetextaround
thecircumference of acircle by selecting the diameter ofthe
circleandthetextitself. The Javaapplication reaches inside
the Quantel platform to produce this text, using any one of
Quantel’s 1,085 vector-based, anti-aliased tonts.

be undertaking
to develop Java
applications per
se, but will con-

sosal access to the functionality of the host Quantel
slatform, while still maintaining a seamless operating
environment for the artist via the Quantel Virtual
Machine.

Asalways, speed of execution is critical. Thisis notan
ssue with Java on Quantel, because Quantel platforms
are not reliant on the speed of Java. Rather, itis the way
in which the Java applications interact with the Quan-
tel platform that produces the quick results.

The Virtual Machine

The Quantel Virtual Machine fulfills three important
roles. It provides the essential environment for the Java
application. It also provides the interface between the
Java application and the Quantel platform, and it
maintains the consistent MMI to ensure seamless inte-
gration of the functionality of the Java application with
the standard Quantel feature set.

Early next year, the Quantel Virtual Machine will be

tinue to develop and add to the tools that will most
benefit customers. It is anticipated that Java applica-
tions produced by third-party developers will result in
new extensions to the Quantel feature set.

Such extensions are likely to go beyond the one-off
special effect — a twinkle, an explosion, a slit-scan
effect or a flash — to the more day-in, day-out uses —
like importing statistics to better illustrate share price
updates or election results. Java will undoubtedly open
up a new set of opportunities for Quantel customers.
The truth of the matter is that the nature of these
applications is limited only by the imagination of the
users and the ingenuity of the individual Java program-
mer, Itis impossible to predict the real extent of Java on
Quantel, but one thing is certain, Java developers will
be in big demand. -

Allan Arthurs is a developeriprogram manager for Quantel,
Darien. CT.
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applied technology

By Oliver Carmona

ASC’s FibreDrive

he inrroduction of Fibre Channel technology is

redefining storage and bandwidth management in
the next-generation digital broadcast facility. The ad-
vantages of using a video server with on-line RAID
storage to replace maintenance-intensive VTRs are
widely understood. Broadcast facilities worldwide use
video server technology to reduce maintenance costs,
improve productivity and standardize video quality.

Enter Fibre Channel

Fibre Channel (FC) is a serial interface that supports
the high-bandwidth storage requirements of on-air
playback servers. Fibre Channel is currently the fast-
est interface available, supporting a peak bandwidrh
of 1Gb/s. It differs from previous architectures be-
cause it offers true storage/network integration pro-
viding built-in capability for channel and nerwork
applications.

Fibre Channel supports different topologies: 1) point-
to-point; 2) arbitrated loop (AL); and 3) fabric (a switch-
ing interconnection, similar to a telephone switch).
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Figure 1. FC network implementation with SCSI storage.

R = Fibre Channeal Recsive

Only one video server solution currently implements
Fibre Channel as a high-bandwidth storage interface.
ASC is the first to adopt FC's channel implementation
for use with its Virtual Recorder line of broadcast video
servers.

The FibreDrive difference

FibreDrive, ASC’s patent-pending Fibre Channel im-
plementation, allows multiple video servers to share
network-attached storage. The resulting architecture is
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one in which every video channel has instant random
access to shared Fibre Channel RAID storage. This
eliminates the need for local buffers or data transfers
from one set of storage to another.

Figure 2 shows a typical FibreDrive configuration—
a Fibre Channel arbitrated loop (FC-AL) with multiple
VR 300 video servers and FCR 300 Fibre Channel RAID
storage systems connected via a Fibre Channel hub.

By extending Fibre Channel’s 1 Gb/s bandwidth down

e
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L |
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Wideo Ferver Ay Fibre Channel Hub  Fiwe Channed AAKE Ay

T = Fibre Channel Tranamin il = Fiesrn Channe Apcetm

Figure 2. Fibre Channel Arbitrated Loop wifh network-at-
tached FC storage.

to the disk drive level, FibreDrive architecture provides
a new level of functionality to broadcasting applica-
rions. Moreover, VR300 video servers with FibreDrive
are more flexible, scalable and reliable.

FC network implementation

Some video server vendors have chosen Fibre Chan-
nel for its network-based functionality. In this network-
only implementation, FC is used to transfer video files
trom one SCSI-based video server to another, in factors
of real time.

These implementations typically use an arbitrated
loop with multiple video servers and SCSI storage sys-
tems connected via a Fibre Channel hub. (See Figure 1.)

This network architecture forces users to transfer
files by creating multiple copies of the same video
material. Most important, users do not have instant
random access to all video material. For example, if an
operator wants to playback material stored on SCSI
storage 2 from video server 1, the file must be trans-
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ferred over the Fibre Channel network and then stored
in SCSI storage 1. Due to SCSI bandwidth restrictions,
file transfers are a real-time operation — in many cases,
even slower-than-real-time.

Instant random access
ASC’s FibreDrive architecture s different in two
ways. First, FibreDrive uses network-attached storage.

approach, data is organized into stripes of data pieces,
the sizes of which are defined as Sb/Dn, where Sb is a
given buffer size and Dn is the number of disk drives.
(See Figure 4.) Parity information is always read and
decoded, improving the capability of error detection,
as well as data performance during error correction.

An improved software RAID approach involves us-
ing multiple-parity drives. The two advantages of this

Disk drives are connected directly

. ===
on the Fibre Channel network as N
. ]
opposed to being connected to a wic] B

video server. (See Figure 2.)
Second, ASC uses Fibre Channel
disk-drive systems, not SCSI. So, LAz
every disk drive has a direct con-
nection to every server on the loop.
his approach takes full advan-
tage of Fibre Channel’s 100MB/s
tandwidth. SCSI and ultraSCSI T
svstems are limited to 20MB/s and Lnc
10MBY/s, respectively. u

- =

Dual Fibre Channel Hubs
with Loop Resillecy Circults

Total system redundancy

-

v
x
L1l
T
T
[Sfal . n -

approach are: 1) double dara drive
errors can be corrected; and 2) sin-
gle unknown location data errors
can be corrected.

Also, hot stand-by disk drives can
be added to the array for an extra
level of redundancy. In the event of
a disk drive failure, the lost infor-
mation will be rebuilt automatically
in the background to a hot spare.
That way, the failed drive can be
removed atthe next scheduled main-
tenance interval.

Fibre Channel Disk Drives
with Dual Ported Nodes

Unrivaled channel capacity

FC-AL ropology supports sever- Figure 3. Dual Fibre Channel hubs and disk
al predefined hardware mecha- driveswith dual-ported nodes provide total

nisms for providing redundancy. LR LR LL

First, Fibre Channel hubs provide loop resiliency cir-
cuits (LRC) for high-speed bypass. (See Figure 3.) LRCs
detect the presence or loss of a connected port and either
witch into or out of the loop. A failing port is simply
shunted out, maintaining the integrity of the loop. If a
ort returns, it is detected and switched back into the

Fibre Channel’s extraordinary
100MB/s bandwidth can support
up to 24 simultaneous channels ar
24Mb/s, each with instant random access to shared on-
line digital storage. (Fibre Channel does incur a 30%
loss in performance for overhead; 100 x .70/3MB/s =
23.33=24,)

This Fibre Channel arbitrated loop topology is the
ideal foundation of a shared-storage video server sys-

10p.

Realizing that the actual loop pre-
ents a single point of system-wide
-ailure, FC-AL defines the concept
of dual-ported nodes. Each node

as a second port that may be con- L
nected to an entirely separate loop.
3oth loop channels are concurrent-
y active and automatically transfer
rraffic berween each other.

L

00

Software-based RAID technology
ASC has developed multiple strat-

cgies of software RAID implemen-

tation for the Fibre Channel envi-

00

Single Parity Drive Configuration

tem. Increasing available bandwidth
(and resulting channel capacity) of
a Fibre Channel-based system can
be achieved by adding fabrics. Fab-
rics can be used to connect several
arbitrated loops, providing a com-
promise between connectivity and
performance.

Data Drive 1

Data Drive 2

Data Drive n

Building block modularity

FibreDrive architecture is ex-
tremely modular and scalable. On-
line digital storage can be increased
by simply adding FCR300 storage
systems to the loop.

Parity Drive

ronment. RAIDsoft, ASC’s software
RAID technology, offers a signifi-
cantadvantage over traditional hardware-based RAID.
Hardware controllers, the physical processors that
manage RAID striping, are a requirement of every
SCSlI-based RAID system. This hardware becomes a
single point of failure in the system and costly to replace
or duplicate. Software RAID eliminates the need for
additional hardware.

RAIDsoft can be implemented in single- and multiple-
sarity drive configurations. In the single-parity drive

Figure 4. RAIDsoft implementation.

Similarly, FibreDrive’s building-
block approach means channel ca-
pacity can be expanded by adding VR 300 servers to the
loop.

ASC's FibreDrive topology integrates the latest in
server, digital storage and software technologies. Fi-
breDrive allows on-air playback servers to be more
flexible, scalable and reliable than ever before. a

Oliver Carmona is marketing manager for ASC Audio Video
Corporation. Burbank, CA.
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Industry briefs

Business

The Harris Corporation, Quincy, IL, announced plans
toestablish a $10 million Worldwide Digital TV Center
in the Cincinnati area. It will expand the company’s
engineering, administrative and manufacturing capac-
ity to meet the needs of the many broadcasters convert-
ing to the new digital technology.

Harris plans to build the 130,000-square-foot facility
at Governor’s Pointe North in Deerfield Township in
Warren County, OH, to serve as the new headquarters
for the company’s worldwide broadcast operations.
All of the company’s resources related to digital televi-
sion, including key product management, engineering,
sales and marketing and selected senior administration
staff, will be based at the center.

DVE leader Pinnacle Systems, Mountain View, CA,
signed a letter of intent to acquire the assets of miro
Digital Video Products Group from miro Computer
Products AG. The $21 million deal was based on
Pinnacle’s interest in miro’s new DV line of codecs. The
acquisition rounds out Pinnacle’s product line to en-
compass all of the raw elements of the digital studio-in-
a-box concept.

Communications Engi-
neering, Inc. (CEI), New-
ington, VA, delivered a
50-foot production trail-
R R G er, which features a 38-

" oy foot expanding section,
_ to Black Entertainment
m——M Television (BET). The
=" BET truck was designed
* and engineered to accom-
modate the widest range
of anticipated environ-
mental conditions out on
location and includes ex-
tensive considerations for
power, HVAC, sound-
proofing, operator con-
sole ergonomics, technol-
-...s ogy access and storage.

T

Solid State Logic’s Axiom digital console became the
audio mission control for the live broadcast of “Dis-
covery News,” a science news show co-produced by
the Discovery Channel and ABC News covering the
Mars Pathfinder’s landing. The Axiom, from Oxford,
UK-based SSL, was used for the entire hour-long live
special. The console was also used on the breaking

Broadcast Engineering August 1997

news inserts that ran throughout the day, some of
which were up to 15 minutes long.

Discreet Logic, Montreal, announced an agreement
for the acquisition of D-Vision Systems, Chicago. The
$20 million purchase extends Discreet Logic’s marker,
through D-Vision’s OnLINE software, as a multiplat-
form editing software provider, complementing the
company’s real-time Silicon Graphics-based non-com-
pressed editing system, FIRE. Additionally, the acqui-
sition adds Windows NT engineering development
expertise to Discreet Logic’s stable, as D-Vision’s non-
linear editing solutions were created to run on NT.

TV/COM, San Diego, CA, has spun-off its Analog
Business Group to form Aegis Integration, Inc. The
spin-off allows TV/COM to focus its product develop-
ment, manufacturing and sales of end-to-end digital
compression systems for cable, satellite, PC and tele-
communications customers worldwide.

Aegis Integration will service and support its custom-
ers at its new headquarters in San Diego. Under terms
of the agreement, all business related to the SIGMA
product line of addressable encryption systems for
cable, satellite and MMDS, the ProGuard encryption
system, and Orion products will be sold and supported
by Aegis.

Aegis can be reached at phone: 619-675-6490; fax:
619-675-0704; E-mail: info@aegisint.com.

Located atop Twin Peaks in San Francisco, Sutro
Tower has been scheduled for an expansion project
administered by Chicago-based McClier Corporation.
The project will make Bay Area viewers among the first
to receive DTVsignals. McClier will expand the 31,000-
square-foot facility to accommodate more than twice
its present amount of transmitting equipment and
infrastructure.

WNED-TV, a public TV station in Buffalo, NY,
purchased five Hitachi SK-2600PW digital studio cam-
eras, based on
the cameras’
4:3/16:9 swit-
chability. The
new cameras
will significant-
ly upgrade the
station’s two
studios, which
were previously equipped with 25-year-old Fernseh
KCU 40B cameras.
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A federal judge in Philadelphia has affirmed an earlier
ury finding thatHarris Corporation’s Broadcast Divi-
sion willfully infringed on Southwick, MA-based Co-

mark Communications’ patent for its Aural Carrier
_orrector.

Last April, a jury awarded Comark $7.7 million
hased on a finding of infringement. Because Harris’
nfringement was “knowing and intentional,” the judge
has now doubled the judgment against Harris and has
also ordered the payment of prejudgment interest and
granted Comark’s request for reimbursement of attor-
ney’s fees. The total judgment against Harris could
exceed $18 million.

Time Warner, Inc. installed Maynard, MA-based
seaChange International’s SPOT digital advertising
insertion system in its Syracuse, NY, and Austin, TX,
:able systems in combined deals valued at approxi-
mately $1 million. The systems support five zones and
34 channels in Syracuse and two zones and 32 channels
n Austin.

The Russ Berger Design Group (RBDG), Dallas,
provided acoustical design and performed the renova-
ion forLyrick Studios’ expansion of its audio post and
video editing
apabilities
nto the Dal-
as Communi-
.ations Com-
nlex in Irving,
"X. RBDG
as worked
losely with
vrick, distributors of Barney & Friends, in the design
f its production studios over the past 15 years.

V&P News Service, New York City, recently convert-
d its ENG operations toPanasonic DVCPRO with the
urchase of two AJ-D700 camcorders, an AJ-D650
tudio editing VTR and an AJ-D640 recorder/player.
V&P specializes in the acquisition of raw footage of
‘ews events that is delivered to broadcast stations for
ncal newscasts.

Louth Automation, Palo Alto, CA, has received con-
racts to provide automation systems to system integra-
ars for two major new facilities.

The new FOX Broadcasting center in Los Angeles is
nstalling multiple ADC-100 automation systems for
the first large-scale implementation of Fibre Channel
ising Tektronix PDR 200 Profiles and Ampex DST for
near-line storage. Tektronix Corporation, Beaverton,
IR, is the integrator of the project.

Harris Corporation is the overall integrator for the
new Georgia Pacific Television facility in Atlanta.
I outh ADC-100 systems will control seven on-air

channels, using an array of equipment including BTS
Media Pool, Tektronix Profiles and Panasonic Smart-
Carts.

Chyron Corporation, Melville, NY, became part of
the Smithsonian Institution’s Permanent Research Col-
lection of Information Technology Innovation at the
National Museum of American History when the 1997
collection was formally presented to the institution in
Washington, DC. This year, 321 innovative applica-
tions of information technology from 39 states and 21
countries will be presented to the Smithsonian.

People

Bruce Allan will head Harris Corporation’s world-
wide broadcast operations and lead the company’s
DTV business. Harris named Bruce vice president —
general manager of the company’s Broadcast Division,
effective immediately.

Edward Grebow was appointed president and chief
executive officer of Chyron Corporation, Melville,
NY. Edward was also elected to Chyron’s board of
directors.

Riittger Keienburg was appointed vice president and
managing director of Europe for Scientific-Atlanta,
Atlanta.

Bob Howard joined DG Systems, San Francisco, as
vice president of sales.

Mark Everett was
promoted to vice pres-
ident, product devel-
opment for Videotek,
Pottstown, PA.

Also from Videotek,
Lou Rubinfield has
been promoted to vice  Lou
president, engineering, Rubinfield

A%e

Mark Everett

James Kutzner was named director of engineering for
Comark Digital Services, Alexandria, VA.

Thomas Elliot joined CableLabs, Louisville, CO.
Thomas will work on special projects dealing with
digital television.

John Mulcair was appointed president and chief
operating officer of Alpha Technologies, Bellingham,
WA.

Terry Priesont was promoted to manager, imple-
mentation services for National Teleconsultants, Glen-
dale, CA. |
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new products

Digital-S camcorder
JvC

* DY-700U: a high-quality 4:2:2 digital camcorder priced at a fraction
of the high-end digital formats; by integrating JVC’s three-chip camera
technology with the recording capabilities of Digital-S, this field camera
outperforms Beta-SP and DV-based digital camcorders; JVC has re-
duced the number of onscreen menus and the DY-700U fearures an array
of automatic functions, such as full time auto white thart tracks color
temperature automatically and a continuous auto black circuit that assures
perfect black balance under changing environments; the DY-700U uses the

By Deanna Rood

Digital-S '/:-inch metal particle tapes, available in lengths of 10, 34, 64 and 104 minutes.
JVC, 41 Slater Dr., Eimwood Park, NJ 07407° 800-562-5625 or 201-794-3900;
fax 201-523-2077; 74166.120 @ compuserve.com; www.jvc-us.com

ENG hand-held zoom lens
Fujinon v
* A20X8EVM/ERD: this
small, lightweight lens that
has an exrtremely broad
zoom range and is well-
equipped for all hand-held
shooting applications; the
A20x8EVM/ERD features
AT2, a technological advance-

ment that combines Fujinon’s Aspheric Technology with a new
inner focusing system; the lens has a minimum object distance
of 0.8 meters and other features include a smooth, responsive
servo control and Fujinon’s V-Grip thar allows the grip to be
adjusted in five steps to balance any load; the zoom rate can
also be adjusted from wide-to-tele between one and seven

seconds directly from the grip.

Fujinon, 10 High Point Dr., Wayne, NJ 07470; 201-633-5600;

fax 201-533-5216
Circle (254) on Free Info Card

Miniaturized encoder module v
Pipo Communications

¢ AE-2:adual-
tone, multifre-
quency encod-
er module that
features six
programma-
ble memories;

itcan be setto
send as many as 180 digits in any conceiv-
able configuration of pauses, waits, delays,
speed adjustments and memory loops; pro-
grammable features are configured through
a compact hand-held programmer or on a
PC with the Pipo interface box and accom-

panying software.
Pipo, P.O. Box 2020, Pollock Pines, CA 95726;916-
644-5444; fax 916-644-7476
Circle (264) on Free Info Card
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Circle (252) on Free Info Card

Digital video disk recorder
Doremi Labs

* VID: a digital video disk recorder that
features serial digital interface; it is 3U high
and has full front-panel controls, including
jog/shuttle, autolocator and audio input lev-
el; the VID features a full screen NTSC
{720x480 lines) and PAL (720x576 lines)
resolutions and records field accurate com-
pressed video with two audio tracks and
time code; itcan be set 1o a ratio as low as 2:1
to offer virtually lossless compression; two
RS-422 serial ports are available with Sony
9-pin protocol; through the SDI, the VID
can record directly from a digital Betacam or

a D-1 format DVR.

Doremi Labs, 3631 Cahuenga Blvd. West, Los
Angeles, CA 90068; 213-874-3411; fax 213-874-3401;
www.doremilabs.com
Circle {253) on Free Info Card

Content options for MindSet virtual set v
Evans & Sutherland

* Virtual Prop
Shop: a series of
standardized
content options
designed to sup-
port Evans &
Sutherland’s
MindSet, a Win-
dows NT-based
alternative to ex-
pensive virtual set systems; the Virtual Prop Shop consists of a
library of complete sets that can be used immediately with MindSet
systems, as well as a library of virtual set components (such as
walls, floors, textures, lamps, pictures, etc.) that users can snap
together without addirional programming; MindSet is designed to
import and use elements from a variety of popular modeling
applications, such as 3D Studio MAX, GameGen, Lightscape and

Softimage.
Evans & Sutherland, 600 Komas Dr., Salt Lake City, UT 84108;801-588-1000;
fax 801-588-4511; www.es.com
Circle (257) on Free Info Card
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Rack-mount adapter kit for Audio-Technica’s v
100/900 series wireless systems
\udio-Technica
AT8633: a o

ack-mount

.dapter kit that

llows the receivers

ar the 300 and 900 series to be
housed in a standard audio rack; the dual-shelved
.T8633 is a rugged, all-metal unit that allows up to
wo Audio-Technica ATW-R03 {300 series) or ATW-

09 (900 series) to be mounted in a single 19-inch rack
[-)A?ntjfx;-Technica, 1221 Commerce Dr., Stow, OH 44224; 330-686-

2600; fax 330-688-3752
Circle {(255) on Free Info Card

Component triax system
lelemetrics
= TM-9660: a compo-
ient triax system that
rrovides portable cam-
ras with component
utput and full-featured
tudio operation; the
‘M-9660 offers the op-
rational advantages of 158
rocessing component
ideo signals, and using triax cable between the camera
nd its base station; processing and transmitting com-
onent video in the studio and triax multiplexing
ystem prior to encoding results in a substantial im-
rovement of video quality; in addition, recording,
layback, generating special effects, digitizing for trans-
nission and video switching are greatly enhanced with

‘omponent video.
Telemetrics, 6 Leighton Place, Mahwah, NJ 07430; 201-848-9818;

fax 201-848-9819
Circle (259) on Free Info Card

ultiple receiver wireless video diversity system
ynatech Tactical Communications (DTC)
DynaPIX
I'RIAD system:
multiple re-
eiver wireless
ideo diversity
ystem that
uses berween
hree and five receivers to overcome most multipath
rroblems associated with mobile video transmission
n studio and ENG applications; each unit offers three
2lectable video channels, stereo audio and optional
nme-code window and various antenna arrays are
Iso available; the TRIAD system comes with an FCC
‘art 15/Industry Canada approved transmitter, or a

'SOMW transmitter for use under FCC Part 74 rules.
JTC, 77 Northeastern Blvd., Nashua, NH 03062; 800-233-8639 or

603-880-4411; fax 603-880-6965
Circle (261) on Free Info Card

Video line transmitters, receivers v
and amplifiers

Kramer Electronics

¢ TP series: a se-
ries of video line
transmitters, re-
ceivers and ampli-
fiers that allow
you to transmit
video signals with
audio over simple, standard twisted pair wires; the TP-
1 and TP-5 video line transmitters and the TP-2 and TP-
4 video line receivers transmit and receive video signals
over any twisted-pair wire; the TP-1 and TP-5 transmit-
ters maintain the bandwidth of an industrial color video
signal up to several hundred meters and broadcast

quality signals up to 100 meters.
Kramer, 350 Main Rd., Montville, NJ 07045; 888-303-5600;

kramerel@netvision.net.il
Circle (278) on Free Info Card

Wide-angle ENG lens
Fujinon 8 v

¢ S12XSBRM: a low-cost,
wide-angle ENG lens for 1/
2-inch format color camer-
as; it has an extremely wide
angle of 65 ° making it the
widest angle ENG lens avail-
able for !/r-inch cameras; the
lens features electron beam coat-
ings for improved contrast, while reducing flare and
ghosting to the lowest possible levels; in addition to a
comfortable servo grip, all functions are easily acces-
sible by hand; the lens has a focal length of Smm to
60mm, MOD of 0.5 meters, F-number of 1.8 from
Smm to 54mm, and 2.0 at 102mm and iris range of

Fi1.8 1o Fl6.
Fujinon, 10 High Point Dr., Wayne, NJ 07470; 800-533-6611 or 201-
633-5600; fax 201-533-5216
Circle (258) on Free Info Card

Mini master control switcher

Ross Video

e AVM-7900: a four-input audio/video mixer de-
signed in conjunction with cable and satellite compa-
nies to meet the requirements of Channel Transmis-
sion Scheduling/Local Insertion Systems and Sarellite
Broadcasting specifications; it comes complete as a
four-input (stereo) audio and video mixer with cut,
dissolve and master fade to black features, as well as
a full-fledged keyer with linear, external and self-
keying capabilities; both video and audio transitions
can be previewed before they transition to air; the
AVM-7900 can be conrtrolled by an oprional control
panel or by a remote automation controller using

GVG 100 protocol.
Ross Video, P.O. Box 220, 8 John St., roquois, Ontario, KOE 1KO
Canada; 613-652-4886; fax 613-652-4425;
solutions @rossvideo.com; www.rossvideo.com
Circle (262) on Free Info Card
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new products

Video scan converter v

RGB Spectrum

¢ Videolink 1650:

the latest addition

to the RGB/

Videolink family of o
video scan converters

that arc used where high-resolution comput-

er information must be converted to video format for
broadcast or videotaping; model 1630 employs the
same high-end scan conversion technology used in the
Videolink 1700 but at a lower price; it accepts inter-
laced or non-interlaced RGB inputs from virtually any
workstation or desktop computer and automatically
scts up the parameters for the sharpest picture;
Videolink 1630 svnchronizes to all computer signals
with screen resolutions up to 1,600x1,280 pixels and
wtih scan rates from 15kHz to 90kHz; it will output
broadcast-quality NTSC and PAL composite video, §-
Video (S-VHS, Hi-8) and component analog video
{Betacam/MII) and includes features such as zoom
function, broadcast quality gen-lock and selectable
flicker filters.

RGB Spectrum, 950 Marina Village Parkway, Alameda, CA 94501;

510-814-7000; fax 510-814-7026; www.rgb.com
Circle (263) on Free info Card

Twisted pair wire A
Prime Image

* A/V Twister: this product allows vou to replace video
and stereo cables with twisted pair wire; the transmitter
and receiver weigh eight pounds each and the video
signals can be sent up to 3,000 teet, with a self-powerecd
in-line amplitier at each 1,000-foot interval; there is no
measurable loss of quality in either video or audio
signals, and cach transmitter can feed as many as 15
receivers.

Prime Image, 19943 Via Escuela, Saratoga, CA 95070; 408-867-
6519; fax 40-926-7294; pfimeimagein@earthlink.net;
www.primeimageinc.com
Circle (265) on Free Info Card

UHF rack-mount receiver

Azden Corporation

* Model 412UDR: a UHF rack-mount receiver thart
features a unique detachable antenna svstem allowing
the antennas to be located in the front or back; featur-
mg 'a-inch and XL.R outputs, the receiver has 63
onboard user-selectable frequencies within the 794MIHz
to 806 MHz range; two complete, separare receivers
are housed in the all-meral casing, and the transmitter/
microphones are available as 4 1HT (hand-held) and

F1BT (body pack).
Azden, 147 New Hyde Park Rd., Franklin Square, NY 11010, 516~
328-7500; fax 516-328-7506; azdenus @aol.com;
www.azdencorp.com
Circle (275) on Free Info Card
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Top visionaries in the entertainment field will debate the
impact of new digital technology and discuss the major

forces shaping all aspects of television, film production,
and post-production as it relates to DTV.

Day-Long Seminar
Implementing DTV: Issues for Engincers, Managers and
Producers, Chaired by Puul Turner. Sony Electronics.

SMPTE Sessions

e Elcctronic Acquisition for DTV Program Crigination

e The Digital Post-Production Process tor DTV

e Digital Widescreen TV

e Criteria for DTV Picture Quality

e DTV Distribution and Delivery

e Motion Picture Film Cinematography tor IXYTV Program
Origination

e The Hybrid DTV/NTSC Television Facility

e L.ab Practices (Co-Produced by ACVL)

Panels

Two Panels teaturing industry professionals

e DTV as a Business

e DTV Post-Production New Business
Opportunities

Exhibit Space

New York is home to one of the
country s largest entertainment
communities. SMPTE atendees
will come 10 evaluate. influence,
recommend, and approve
purchases.

....... Return form to:

Fax: (914) 761-3115

Mail:

595 West Hartsdale Avenue
White Plains. NY 10607- 1824
Web Registration:
http:/fwww.sinpte.org
Information: (914) 761-1100

Use one form for each person
- Please print LEGIBLY or TYPE

Day.p.

Mplement;

Registration Form

Before After

Please mark registration and tickets desired. i bl

Member - Full Conference .. ... ... ... ... $400) .. 8500
Nonmember - /i Conferences . ... .. ... ... 600 L. 700
Member - Conference Only .. ... ... .. ceee 300 s 400
Nonmember - Conference Oniy .. .. ... ... .. 400 Lo 500
Member - Seminar Onlv . ... ... ... . 200 L. 300
Nonmember - Seminur Onlv . ... ... L. e 400 ... 500
Student Member - Full Conference .. . ... ... .. .. <L) [ PR 25 L
Student Nonmember - #ult Conference . ... ... 50 ... .. s0 LJ
Lite Member/Lite Fellows . .. ... .. .. ... .. 50000 ..., so [
Exhibits Only (3-daypass) .. ... ... .. 2 [ e 25
Extras

Industry Luncheon . ... ... .. ... ... $50 ... %50
Honors & Awards Reception ... ... ... 50 500
Fellows Luncheon (relfos & Life Fetiows Onty) . .. . 5() 50 [
Partners Program (Two-Day linerary) ... .. ... .. 150 L..... 150
NonMembers: Check here and add the 30 unnual membership fee 1o the Member Rate.
Membership credentials will be mailed. . ... .. 380 ... 380
TOTALAMOUNTDUE . .. ..... ... ... $ .

Changes & Cancellations

» Cancellations must be made i1 writing. A $50 admimisieative tee will be Incurred.
® No REFUNDS or CANCELLATIONS postimarked after November 7, 1997

® Repistration credentials will be @y ailuble for pickup on site.

* Includes luncheon. reception. sessions. seminar and exhibits.

on
SEMINAHQ

ng DTv:

Payment Methed

Check enclosed (payable 1o SMPTE) MC Visa AmMEx
Account & Expiration ISine

Name on card {please pnnl)

Signature
B |
P
Name -
Company
Address
City State
Country Zip/Postal Code
Tel Fax
SMPTE member? Yes No  Membership Number

M-l
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new products

Digital-S editing recorder v
JVC Professional

* BR-D85UNS: the
BR-D385U Digital-S
editing recorder
with pre-read has
been repackaged;
the new version offers
serial digital interface as an option allowing users with
analog systems to perform layering and A/B style

editing with only two VI'Rs at a reduced price.
JVC, 41 Slater Dr., Eimwood Park, NJ 07407; 201-794-3900; fax
201-523-2077
Circle (267) on Free Info Card

Air-cooled UHF tetrode for HDTV v
Siemens Components

e RS 10366L: a forced-air-cooled fj
10k W tetrode for combined vid- : ¥
co and sound operation in UHF 2
TV transmirters; the air-cooted
tretrode eliminates water problems

in the transmitter that can be caused by leaks in
alternative water-cooted systems; in addition to im-

proved reliability, it is less costly to operate.
Siemens, 186 Wood Ave. South, Iselin, NJ 08830; 800-888-7729;
fax 732-632-2743
Circle (268) on Free Info Card

Qur new
video patch
will have you
all jacked-up
for the future.

With all the new video formats, it only
makes sense that the jacks you buy today
accommqodate 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, RF1.

So, meet the jack of aif formats, present
and future. Call us for more information
today at 800 726-4266.

Wlﬂmm
] i [ .

unications
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Environmentally safe magnetic head cleaning v
solution

Maxell Corporation of
America

* CL-S: a non-chlorine-
based cleaning solution
for magnetic heads and
transports of profession-
al VCRs and other pro-
fessional equipment; it is
also good for connector
restoration and for clean-
ing metal connecting
points of electronic equipment; an innovative fluoride
addirive establishes a molecular film on the head surface
and the cleaning solution has an extremely low surface
tension and hygroscopic propensity that allow itto clean
small gaps, while preventing corrosion of metal parts
caused by wear; CL-S is non-flammable and does not

harm rubber or plastics.

Maxell, 22-08 Route 208, Fair Lawn, NJ 07410; 201-794-5922; fax
201-796-8790; www.maxell.com
Circle (266) on Free info Card

RAID 5 solution >
MicroNet Technology

* Advantage RAID: a platform-
independent, self-contained desk-
top RAID 0/1/5 storage solution
that connects to any computer sys-
tem witha SCSI portor hostadaprt-
er; in addition to a built-in RAID
controller, the unit also contains a
high-performance 32-bit RISC mi-
croprocessor, 2MB of static RAM
and level 2 microprocessor bart-
tery backed-up cache, redundant
power supplies and a front-mounted LCD panel that
eliminates the need for specialized GUI software; avail-
able in a 20GB configuration, the compact Advantage
RAID houses six hot-swap hard disk drive modules and

a RISC-based embedded RAID 5 controller.
MicroNet, 80 Technology, Irvine, CA 92718; 800-650-DISK or 714-
453-6100; tax 714-453-6101; www.micronet.com
Circle (269) on Free Info Card
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LightWave 3D software upgrade

NewTek

* LightWave 3D version 5.5: this version is the latest
update to the photorealistic 3-1 animation system for
desktop computers; it features a highly streamlined
user interface and increased interactivity, as well as
new features that dramatically improve character and
background animation, add a new volumetric render-
ing engine and particle system, and better support
multiprocessor hardware systems; one important fea-
ture is the Morph Gizmo that makes complex move-

ments, such as lip synching, casier and more realistic.
NewTek, 1200 Executive Dr., Topeka, KS 66615; 913-228-8000; fax
913-228-8099; www.newtek.com
Circle (286) on Free Info Card
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System 2000 Hytron battery v

Anton/

Jauer )
+  Digital |
1yTRON |,

rattery: the
atest addi-
ion to the
InterActive
2000 system for portable power; the lightweight
HyTRON battery features new cell technology mak-
ing it possible to safely and reliably address the
HyTRON’s advanced nickel metal hydride cells that
require precise controls; the HyTRON batteries are
compatible with existing late-model Logic Seriescharg-
ers and the InterActive 2000 PowerChargers (with a

simple software updare).
Anton/Bauer, One Controls Dr., Shelton, CT 06484; 203-929-1100;

fax 203-929-9935
Circle (256) on Free Info Card

Video windowing system

Miranda

* Screen-16: a PC-based high-quality video windowing,
system that displays up to 16 real-time uncompressed
video windows simultancously; designed for analog
ind digital video applications, both modules automat-
cally detect 525- and 625-line formats; the windows
<an be positioned, overlapped and independently sized
asing a built-in resizing filter that allows for consistent-
v superior video quality; Screen-16 comes bundled
with the Video Display software library so you can

ailor your own applications.
Miranda, 2323 Halpern, St-Laurent Quebec, Canada H4S 153; 514-
333-1772; fax 514-333-9828; www.miranda.com
Circle (270) on Free Info Card

Digital audio signal analyzer
Scheck Audio/Alphaton

* DA-1000: a small-sized testing unit for digital audio
signals and transmission lines; 25 LED indicators
simultaneously display channel sta-

Panel mount feed-thru connectors

Bi-Tronics v
A family of four-, six- and
cight-pin mini-din pancl-
mount feed-thru (femaleto

temale)connectors that
- \ 5
r \ f <) !’!.
/4 ‘i
| I—

climinate the need for in-

field soldering; the con-
nectorsare offered as low-
profile, flange-mounted
connectors requiring three holes or a simple bulk-
head-mount that requires the drilling ot only one '/:-

inch D hole.

Bi-Tronics, 76 Main St., Tuckahoe, NY 10707; 800-666-0996; fax
800-569-4244
Circle {271) oh Free Info Card

Camera control software v
Telemetrics

e Telemetrics
Control Panel
Software {TM-
CPS): an ad-
vanced camera
control soft-
ware for use
with the Weath-
erproot Cam-
era Robotics Systemy; it provides complete remote oper-
ation of robotic functions for up to 44 individual units,
as well as camera control tunctions; the sottware can be
custom contigured by Telemetrics to provide compre-
hensive control capabilities tor cach users' specific
camera; the TM-CPS is an ideal control solution for
traffic monitoring systems with multiple outdoor cam-

era systems.
Telemetrics, 6 Leighton Place, Mahwah, NJ 07430; 201-848-9818;
fax 201-848-9819
Circle (272) on Free info Card

tus, sampling frequency, errors and
power supply status; it includes
AEYEBU input and S/PDIF input
with sampling frequencies between
25kHz and S5kHz; the DA-1000
teatures a high-quality 18-bit D/A
converter that allows stereo signal
monitoring through headphones or
even sensitive loudspeakers; it can
be powered by standard batteries
or rechargeable batteries, when you
connect an AC adapter, it recharg-
es automatically without opera-

t1on interrupts.

Scheck Audio GmbH, ill. IndustriestraBe
5, D - 68804 AltuBheim, Germany, +49 62
05 35 22; fax +4962 05 3 74 13;
info@scheckaudio.com;
www.Scheckaudio.com

(
bvs),

N bvs) (51

CC100 CLOSED
CAPTIONING DECODER

@ -

—

$190 - that's all it costs to ensure your closed

captioning data is valid

Decodes line 21 data and inserts text into baseband video

Small enough to hang behind picture monitor

30 second installation (video in—video+text out)
Switchable between language 1 and language 2
Switchable between captioning and text

Superb video specifications

broadcast video systems corp.

Circle (273) on Free Info Card

40 West Wilmot St Richmond il Ontario 1L4B 1THS
Ph(905)764- 1584 Fax(905)764-7438 E-mail:bvs@hvs.on.ca

Website: www.hvs.on.ea
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new products

Comprehensive synchronization solution v
Opcode Systems

*Studio 64 XTC:
this product elim-
inates having numer-
ous sync boxes in your facility
by synchronizing virtually every recording

device that you have; it provides accurate synchronization of
analog or digital multitrack machine with PC-based and Mac-
based hard-disk recording systems; with simultaneous Word-
clock and Superclock outputs, Studio 64 XTC allows sample
accurate sync of ProTools hard-disk tracks with many Word-

clock capable digital recorders.
Opcode Systems, 3950 Fabian Way, Sulte 100, Palo Alto, CA 94303; 415-
856-3333; fax 415-856-0777; www.opcode.com
Circle (274) on Free Info Card

Lithium ion charger

IDX Technology

* KL-4: this lightweight battery charger was created for the
IDX Technology’s NP-L40 NP-shaped lithium ion batteries;
the KL-4 weighs three pounds and uses a four-channel
sequential cycle to dramatically reduce the cost; a four-
channel simultaneous overnight charge is also possible and
the simultaneous charges allows four NP-L40 lithium ion

batteries to charge to 50% power in 30 minutes.

IDX Technology, 5466 Complex St., Suite 202, San Diego, CA 92123; 619-

560-9779; fax 619-560-5075; www.idxtek.com
Circle (276) on Free Info Card

Don't get tangled in the Web

Use the Infernet
for Broadcasters
as your guide
This first edition of an
annual publication
covers the effects of
the Internet on broad-
casting. The content
includes technology and management ar-
ticles, case studies, and a directory of
Internet resources, which lists Web sites
and email addresses for equipment suppli-
ers, services, information sources, and or-
ganizations, as well as newsgroups and
search facilities of interest to broadcast,
video, and audio professionals. Softbound,

92 pp. ISBN #0-95178-267-3.

Order #2673, $29.95
To order, call 800-543-7771

SINTERTEC BROADCAST

PUBLISHING EMGENSEHING  \FRQOR7H
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DVD authoring brochure

Philips Electronics

* Mastering and Duplication — Authoring DVD:
a free six-page color brochure that provides an
overview of DVD and the processes used in creat-
ing it; topics covered include audio and video
preparation/encoding, subtitling/disc definition,
multiplexing, disc building and simulation, as well

as channel encoding for DVD mastering.
Philips, 2099 Gateway Place, Suite 100, San Jose, CA
95110; 408-453-7373; fax 408-453-6444; www.philips.com/
pkm/bumd/
Circle {277) on Free Info Card

Quick zoom added to Fujinon’s AT2 lenses v

Fujinon =

A new quick H
zoom has been
added to the
AT2 family of
ENG lenses —the
A10X4.8EVM
wide-power
hand-held ENG lens, A15X8EVM hand-held
ENG zoom lens and the A20X8EVM telephoto
ENG zoom lens; in addition to Aspheric Technol-
ogy and a new inner focusing system, the zoom
function allows for simple and accurate focus
setting; after a frame is shot, a push and hold of
the quick zoom button initiates a fast zoom to the
telephoto position and once the quick zoom
button is released, the lens automatically returns

to the initial frame position.
Fujinon, 10 High Point Dr., Wayne, NJ 07470, 800-553-6611
or 201-633-5600; fax 201-533-5216
Circle (260) on Free Info Card

Worldwide timing reference generator
Videotek

® VSG-10: a video synchronizing generator for
PAL and NTSC systems that provides three stable
blackburst outputs for sync reference; the mode
selection for PAL or NTSC standards and power
source selection for 115 or 230VAC, 50/60 Hz are
jumper selectable; using a standard IEC-320 pow-
erinlet, the VSG-10 has cord sets available for any
country, and it is CE certified; the VSG-10 is also
available as the VSG-10F for the Videotek OMNI-
FRAME system that can mix and match up to 10
modules for sync and test generation, analog
video and audio routing and distribution, and

digital video distribution and transcoding.
Videotek, 243 Shoemaker Rd., Pottstown, PA 19464; 610-
327-2292; 610-327-9295
Circle (279) on Free Info Card

REE 44pq Catalog E 80 Audlo/Video Applic.
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'OPAMP LABS ING (213) 834-3588
1033 N Sycemore Av LOS ANGELES CA, 90038
' nttpiiwww, Opam plabs com |'—-'
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new products

Routing switchers v
I'sa Switching
¢ Dcelot family: aline
routing switchers
builton basic 8x8 and
1hx16 matrix sizes
with modules de- :
signed to allow tlexible customization; it can be configured with
R5-232 or RS-422 serial interfaces; housed in a compact 1RU
¢ -assis, the modules can include an XY control panel on the
fi a0t of the chassis; Ocelot is compatible with many third-party
¢ontrol products, and as many as seven Ocelot switchers can be

addressed through a single RS-422 control port.
P2sa, 330A Wynn Dr., Huntsville, AL 35805; 800-328-1008 or 205-726-9200;
fax 205-726-9271; www.pesa.com
Circle (280) on Free Infe Card

Serial digital color corrector
] Technology

« Courtyard CY600D: this serial digital component video color
¢orrector features an advanced digital processor that corrects
ter poor camera setups, picture-to-picture differences, lighting
¢ anges and incorrect recording levels; ideal for post-produc-
ton and live applications, the Courtyard CY600D allows you
o correct all serial digital component video signals from

¢ meras, tape sources, still-stores and film-to-tape systems.
5 J Technology, 265 Otis St., West Newton, MA 02165; 617-969-0547: fax

Compact distribution amplifiers v
Kramer Electronics

s VM-3 series:
high-quali-
ty distribu-
tionamplifi-
ers that are small enough to
fit in vour pocket; the VM-3V and VM-3S (tor
S video) split a single input source into three
identical outputs with no noticeablesignal deg-
radation in the signal; both amplifiers have a
high bandwidth that exceeds 60MHz and both
feature a signal-to-noise ratio of better than
70dB; the VM-3C ofters these same features, as
well as a composite video output allowing it to
be used as Y/C to composite transcoder; the
VAI-3D is the smallest composite to Y/C con
verter on the market and features a built-in Y/
C delay correction and maximal luminance
bandwidth of 10MHz; it does not need a time
hase corrector to stabilize the composite source
and can convert old composite material to Y/C
at a high quality; the VM-33V is the smallest
vertical interval switcher.

Kramer. 350 Main Rd., Montville, NJ 07045; 888-303-
5600; kramerel @ netvision.net.il

617-969-3889
Circle (285) on Free tnfo Card

ital Television'97

Cecember 3-5, 1997 » Westin Hotel O’'Hare,

hicago, IL

The clock is now ticking.

Broadcasters suddenly face their most significant technical
challenge since color.

At Broadcast Engineering’s 4™ annual conference on advanced
television, Digital Television ‘97, you can find out exactly how
to design and build the digital facilities you need—now.

To receive a full brochure on this “can’t miss” technical event, call
ol free 1-800-288-8606 or 303-220-0600. Or call FAX ON
DEMAND ar 1-800-601-3858

Presented by:

BROADCAST

enGINeeRrING

With support from these other INTERTEC®/K-III publications:
World Broadcast News, Satellite Communications and Video Systems

August 1997

www americanradiohistorvy com
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AUDIO LEVEL
INDICATORS

These high-quality, audio level meters give
yOu near-spec performance at a very favorable
price. Rugged. space-efficient core magnet
design with taut-band suspension is 1deol for
broodcast or recording equipment In studio
stage, or location applicotions. Dlals are buft
with block ond red markings. Styles are avad-
able for front- or back-of-panel mounting, with
and without bezels Request cotalog today

SEco A W SEO

VU METERS

PPM INDICATORS

Selco offers the professional audio desijner
VU meters that meet the full requirements 31
ANS C16.5-1954, ond PPM indicators thot
conform to B54297:1968 — dial scalingto US.
European. and BBC specs. A varlety of styl¢
sizes ond mounting arrangements. Attract v
OEM discounts

Request full-color brochure today.

Fd[d0) rrobucrs co.
709 N. Popiar St. Ororvge, CA 92868-1013
(714) 7126200, or (800) 229-2332, FAX (714) 1126222
hitp:/iwww.seicoproducts.com
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Fluid Heads and Tripods

The $ilky. Smooth action of each Miller Fluid Head 1s the product of
the finest guaity cast and machined parts functioning together 1
a Nud environment They are engineering masterpeces. duilt to
operate under extzeme canditions. They re engineered 10 excep
fionaliy fine tolerances and théw mechanisms are profected effe
fively against ambient marsture and dust

Mliler 20 -Series Il
Fluld Head

« Oynamic fluid drag control

= SI0MQ/Quick release camera dlattorm

* Weighs & [bs - handies up 1o 22 Ibs

* Counterbalance system compensales
for nose heavy or tai heavy camera
conhgurations and permits hngertip
contsol of the camera throughout the
tilt range

* Includes independent pan and tit
locks. bubble level. dual pan handie
carriers and integrated 78mm ball ley- ]

elling

Milier 25-Series Il Fluid Head
«100mm ball level 1luig head « Robus!. ligntweight 10w p

e desigr
~ Quick resease camera plaitorm » Weighs 7ibs.—handles up 10 25 Ibs,
« Multi-step fiud drag system and :tegrated Counterbaiance sys:

tem prowvide itra-smooth, repeatable pan-and-fit fluid contro
and finger-tlp camer batance for EMG camcorders, industrial CCO
tameras or smalt studic cameras
#601-Lightweigh! Tripod

+ Weighs 4 5 Ibs.. Subpons up to 30 |bs.

« Minimum height doven 10 24° maximum height 1o 57

= Extremely pontabie. folds down to 33

« Engineered from thermoplastic moldmgs
diecast alloy ang hard ancdized tubuiar alioy.

 Fast. one wrn. captive leg Iocks

* InCludes 7Smm (3°) bail levelling bow

#649-2-Stage Tripod

* Twa extensiOn sections on each leg. Operates at (0w levels as well
as normal hesghts without the use of mini legs

* High torsional ng:dity, no pan backiash

* Weighs § 6ibs  supports 501bs = Very portabie, foids 1o 27

* Includes 75mm (3) ball ieveiling bow!

Syslem 20 #338—Miller 20 Head. 601 Lightweight Tripod
On Grourd Spreader

Sysiem 20 ENG #339—Milier 20 Head. 649 2-Stage Aluminum
On Ground Spreader

[System 25 #500—Miier 25 Head. 611 Lightweight Tripod. [
On Ground Spreader

System 25 ENG #502—Mller 25 Head. 641 2-Stage Aluminum

|_On Ground Spreader

Vinten

Vision SD 12

Pan and Tilt Head with Serial Dra
The Vision SO 12 head features “Senal Drag” pan and tilt sysiem
System ConsisIS of a unique. permanently-sealed fluid drag and an
agvanced |ubricated friction drag. You achieve the Smoothest Pans
and tilts regaroless of speed, drag Seiting and ambient f

canon

IF+ Series 1/2-inch & 2/3-inch Zoom Lenses

Canons IF+ lamily of lense$ ar¢ engineered fo meel the needs of the next generabon of broadcast
ng while meeting the standards ol today Besides having the widest wide angle lens avanable, the
IF+ ens series have wider angles at shorter MO O (Mimmum Object Oistance), provide highes
MTF pertormante and incorporate HI-LiD glass tor requced chromatic aberraton In addition fo
Superb optics they're all designed wilh Canon’s “Ergonomic Grip™ for faligue-iree shooting over an
extenged time. |F- lenses are your assurance of unsurPassed Quality and performance for 1oday angd tomoriow.

J15ax8B J20ax8B IRS/IAS

A next generation internal focusing lens with the shortest MOO and widest  Excellent for ENG. 5DOIS and producnion. the J20aX88
angle of any standard lens. the J15aX68 IRSAAS 15 a stanoard ENG lens that  IRS/IAS Ie1s you sQuee2e i shots from 8mm and still
tets you Shool i ight or restricted areas at the closest mimimum obyect dis take you alt the way out 10 320mm with #s bubt-in exten-
lance ever POssible and capture more of the subject It incorporates ai der. Incorporates all IF« features. pius s the onty lens
great features of IF.jenses including a built-in 2X extender. hgh MTF perfor-  (desides the J9aX5 2B IRS 1AS) with aVan-Polas lens
mance. HI-UD glass. square lens hood and Canon's “Ergonemic Gr hood. enabfing rotation of attached kiters.

Jvc GY-X2B 3-CCD S-VHS Camcorder

= Newly designec three 1727 CCO image sensors deliver 750 nes of horizontal resolution
and superd signal-to-nosse ratie of 6208

* Micro-lens lechnology prowides exceptionai senstivity of F§.0 at 2000 lux and LOLUX
mode lets you shoot with atmost no ight! Shoot superd loptage with excellent ¢Oior bal
ance ata mere 15 Jux

» Variable Scan allows fiicker-tree shooting of a computer screen

» Full Time Autd White circui! lets you move from (ncandescent to
fluorescent 1o outdoor hghting without changing while balance or the filter vheel.

+ Quick Record Mode - when furned on the camera is set o the auto iris even i lens

15 set at manual. Also actvates Automatic Level Control and Extended Electsonic Ins which Drovides both variable gain and variabie shul-

ter. Shoot continuously lkam dark 10om 1o Bright outdoors vathout having to adjust galn. ins or N filte

« Dual output system allows camera oulput ta be connected directly to an external recorder

NEW! KY-D29 3-CCD Color Video Camera

One of the most sensitivé cameras ever developed. the KY-D29 sets the standard
for 3-CCO cameras and 15 also eally suiled 10r today's digital recording formats
With a sensitivity F11 al 2.000 [ux. the K¥-D29 can $hoot i aght as [ow as a
remarkable 0.35 Iux. 1t atso offers a signal-to-noise ratio of 65 dB (w.ith its DNR
function on}). and delivers 850 fines of horizontal resotution  The exceptional reso
unon and sensitivily of the KY-029 are achieved by three news 760.000 pixel 2/3
nterhne fransier (17} CCOs. the nighest pixel count in the industry.

All-New Digital Signal Processing

* Advanced 14-bit Digital Signal Processing {DSP) and 3-dimen
sionat Digital Norse Reduction (30 DNRY circurry make this
camera ideal for acQuisition with todays popular digital formats
especially JVC s revolutionary rnew Digital-$

* DSP vathin the camera provides astonishingly crsp. high-qualty
images. while minimiZing anaiog distortiens and nc DSF aso
mahe$ the camer more flexible and easy 1o use. It even
$mooths the transilions berween gain and white balance seftings
so thal viewers won | nolice sudden changes of sellings while
1he tape 1s r0lling

~ Digital signal Processing is enhanced with new 30 dighal noise
reduction Circuitry 1o make it even mose psactical. By Mixing
mylliple frames 10 cancel cut random norse, then uSing motion
deteclion to minimuize lag JVC's exclusive 3-0 ONR produces.
dramatic 1esuMts. 1ar Superior to any other DSP camera

Super LoLux for Extremely Low Light Shooting

* Incredibie new Super Lolux techrology allows you fo obtan
broadcast-quality picture m Iight as low as 0.35 lux Ths extra
ordinary low kght capabiity 15 the best ever achieved and is.
mage possible by utihzing JVC § exclusive LoLux dual pixel

Features for a

Wide Range o

Applications

= The KY-029 s
toaded with a
weatth of mgh

performance teatures. making it (deal 1or a wide

range of broad
Cast and professional ap@rcahons Budt-in continuous auto black
{CAB) continuously Takes a black balance setting. and tull-tme auto
white tar INLOuUS compensation of coior temperature changes
balance fhe camera i real ime. all the ime This allows you lo con-
Lenirate on getting the shol. ankd no! on adjusting the camera

* Because ditferent shooting siuations require Nexibiity. the KY-02¢
offers selectabie vertical resgluhon, In the Standare Mode the caj
€ra produces 380 TV lines of vertical resolution However. ip the V-
Pius’ high vertical resoluhion made. the camera puts out 420 TV ines
of vertical resoiufion. alowing you Lo increase vertical resolution
without sacniticing senstraty or 1ag. while mantaing BS0 TV ines of
harizonl. DIt

*Focu SEF than ever vath Accu-Focus, By momentanly

* Pafented spnng-assisted counler-balance system permits per-
lecl “hands-oft™ camera balance over fuil 180 ot filt

= Instant drag system breakaway and recove er
and [nchon for excellen! “whip pans

= Consistent drag levels » both pan and tiit axis

= Fick on fhck off pan and fi caliper disc brawes.

= Greater conlrol. precision, flexiility and “touch

» Touch activated hme delayed illuminated leve! bubble

» Working conditions from as low as -40° up to .60°C

+ 80 12 weighs 6.6 Ibs and supports up 1o 35 Ibs

Vision Two Stage ENG and
LT Carbon Fibre ENG Tripods

The uitimate In lightweight and innovative tripods. they are avai

able with durable tubular ailoy (Model #3513} or the stronger and

lignter, axially & sparally wound carbon fiber construction {Mode

#3523). They incorporate torQue Safe ClAMPS 1o provide 1ast, sate

& seif-adjusting leg clamps

* "Torque Safe” requires ng adjustment. 115 unique design adjusts
fisell when required. eliminating manual adjustment and mainte
nance and making for a much more reliable Clamping system

* New hup joini ehminates play and adds ngichty.

« They both teature 100mm ievelling bowl. 10id down 0 a com
Pact 287, and support 45 Ibs

* #3513 weigns 6.5 1s - #3523 CF (Carbon Fibr

Vision 12 ssxystems
Vision 12 systems include #3364-3 S0 12 dual flwd & lubricated
friction a9 pan/tilt head, single teleScomng pan bar & tlamp with
100mm ball pase
SD-12A System
* $D-12 pan ang fit head
* 3518-3 Singee stage ENG
inpod with 100mm bow
* 3363-3 Lightweight
cahbrated tloor Spreader

VIN-5ST and VIN-10ST
+ Compact & hghtweight, they « Ideal for the latest
mairain Vision performance generation of dockable and
and quality. Qne-piece camcorders
* Provide total Stability and dusa « Compatible with all Vision
Bility with payl0ads up to 33 Ibs ACCESSOrIEs.
VIN-5ST includes Vision SLF nead. singie stage toggle clamp
fripod. Spreader and soft case
VIN-10ST includes Vision 10LF head. single stage toggle clamp
inPod. spreader and salt case

me inertia

weighs 5.2 Ihs

SD-12D Syslem

« SD-12 pan and tit head
*+ 3513-3 Two-stage ENG
tr ath 100mm bow
* 3314-3 Heavy-duty
calibrated loor spreader

readout gy (ncreasing gain by 6 B without mtroducing
noiSe) w/hile at the same fime doublfing the pixel readout integ
ton time 10 1/30 second

Versatie Docking Capabllity

« Extremely high quabty 4 2 2 digrtal recordings can be made by
a0cking the KY-D29 to JVC s Digital-S BR-D40 dockable
recorder This digital combo produces recordings far supenor 1
amy component analog camcorder of 4°1°t digital
camcarder The K¥-029 aiso docks directly 10 JvG's BR-DV10
OV-1ormat and BR-$422 S-VHS dockable recorders anacan dock
to Betacam SP recorders using an adapler.

decreasing depth of fleld. fast & entical tacus is acheved instarly.

a- «Commonty used features can be actvated without having to Scroi
theough layers of menus. Fealures Such as shulter control. vanable
scan. biack siretch. black compress. CAB. ins modes. Accu-Focus.
DNR and zebra are all menu-free And for those imes when evenls
move 50 1ast it prevents you liom maling any Selfings whatsoeve
the KY-D29 's Full Auta Shoohing (FAS) mode controls all of the cam-
€13 S tequinng you contral Only the focus, 200m and trigger

« Qiher camera features inciude a built-In ymesgate. buit-in 2ebra level
selection Switth, an -stop disPlay n the viewhinder, and a “hattefy
remaning’ display for Anton Bauer battery packs. A special Black

Panasonic ¢

Broadcast & Television Systems W >

AG-DP8S8OOH “musercam

$-VHS 3-CCD ﬂlogltal Signal Processing Camcorder
Thiee high-densily 380 000 pixel CCDs vath hai-pitch pixe oliser achieves
750 lines of horizontal resolution, S/N ratio of 60dB and sensitivity of 18 at
2000 lux Addtionally the Frame Intering Transter (FIT) CCDs minimize ver
cal smear even in very bright fllumination
Dignal Signal Processing circuitry provides tour valuable benefirs
) Consisiently rehable up-to-spec performance
2) Fine adjustment ol a wide 1ange of parameters
3} Memory storage and nsIant recall of Specilic Settings

4) More igxible and higher quality image processing. easer mainténance
« Supet High Gain mode allows$ shooling under illumination as * Two Hi-l stereo audio channels with a dynamic range of 80 ¢B.
low as 2 lux while retaining detas and coIDr balance s well a3 hwo linedr audio channeis with Dolby NR

* Has a 26-pin connector for convenient Backul recordings using
an additional VCR equipped with a 26 or 14-pin connector

» Phantom power ¢an be supplied to an opiional mic. Power can
e switched off 10 prévent battery drain when not 10 use

* Synchra Scan funchion aliows thoker-free shaohing of computer
mont lectron utter increments can be sel variably
from 1/61 seconds 10 17283 of a Second

= Built-in internal hme code generaior Iers you record with
SMPTE LTCAITE {LongitudinalWVertical Interval) hime code

wDP-800H "LS" Package:

* DP-800H Supercam 3-CCD camera head with
1.57 electronie viewtinder and Anton Bauer Golg
Mount battery piate

| * Fupnon $14x7.5 BAM 141 servo zoom lens.
« CC-5800 sott carrying case
+ Wv-0T700 tripod mounting plate

DP-BOOH “XL™ Package:
+ DP-800H Supercam 3-CCD camesa head w/1 57 electronic
viewfinder and Anton Baver Gold Moun! battery plate
+ Fupinon S14x7.5 BAM 14:1 serv0 2oom lens
* CC-HB00 Thermodyne hard shell carrying case
* WV-QT700 tripod mounting plate
* Two Anton Bauer Digital Trimpack 14 battenes
__* Anton Bauer 2-position quick Charger

= sachtler

VIDEO 14/100 PLUID HEAD

= Sachiler Touch an¢ Go System :

« Integraled sliding battery plate

« Swengthened dynamic counterbal
ance in 2 steps

= Frictieniess leak proot fluid damping
with three (evels of drag

« Vibrationless vertical ang norizontal
brakes

= Built In bubbie for horizonta

HOT POD TRIPOD
SERIES
Especally deveioped bor use in
ENG the Hot Pod Inpod is the
fastest in the worid. The central
locking system 15 actvated on al
three Jegs af the same time. whiie
he preumatic center column eas-
ity makes it possible 10 have the lens at a height of over 7 feet. The
elevafion force of the center Column is factory set and doesn’t
reguire any sefup. When moving to another locahon it can be car
ried by ils handle [ocated at the center of grawty

ENG TWO-STAGE TRIPOD SERIES
Sachtier two-stage 1Npods have an enlarged helght range {lower
bottom ang tugher top pesition) so they are more urversai. Legs
can be locked in seconds with Sachtler's guiCk clamping. There are
IS0 heavy duty versions for extra stabflity. The heavy duly alu-
minum has a 20mm diameter tube vs. 16mm and the heavy duty
carbon fier has a 24mm diameter tute vs. 22mm. AH heavy duty
two-stage tripods have a fording Wripod handie

[NEW! Sachtler CADDY systems |

Now Sachtler quahly 1$ avaitabie ta low budge! users. The price of
2CADDY system includes the new 7-step damdened CADDY fiuid
head. ulira-hight but rugged carbon fiber tripod. hghtweight
spreader and either a soft bag of cover The CADDY fluid head fea-
tures an adjustable pan arm, 7 step adiusiment tor quick counler
balance and the self-iocking Sachtler Touch and Go System

CAD 01 Single-Stage ENG Carbon Fiber Sysiem:
» CADDY Fluid Head + ENG Single-Stage Carbon Fiber Tnpod
= SP 100 Lightweigi Spreader » Transport Cover 100

CAD 2A 2-S1age ENG Carbon Fiber System:

« CADDY Fluid Head = ENG; 3 Stage Carbon Fiber Tripod
» SP 100 Lightw.eight Spreader « Sott padded ENG Bag

L®,

P100 Pportable Preumatic Pedestal

The P100 1s a smait slze pedestal that ofters great flexibihty wath-
oul taking up 100 much space Featunng an advanced air pressure
system. the P10G smoothly handies loads up 10
&6lbs , easily accomudanng professional cameras
used n a studio Ideal for CATV. small $ludios.
evert and wedding video as well 3s all kinds of
industrial ang 1nstitutional applications

Alr Pressure System:

= AIl pump attached 10 the main body trame allows
an o be pumped inlo a COIUMA anywhere and
anylime - éven while a cameia 1s moynted on the
pedestal. This allows you 10 check and adjust The
air pressurg while using the pedestal ang aveid
over-niling of air

« Arr pressure can be graduany
adiusted by discharging air
through 2 bleed valve when
too much aif has been
pumped in0 the column
There 15 also a rehed vaive that automatically lers alr out
when 311 Pressure inSide the column exceeds the un-
form value. bringing ¥ below the unitorm vaiue.

« Large double wheel 57 casters allow the P100 lo move smoothly
and quickly. Wheels and caster axiles are easily tixed by the dou-
ble stopper system

+ A track lock mechanism [0cks the wheels of the pedestal so that
t only moves in a desired posiion

» Cable guards prevent the caslers Irom Tolling over and becoming tan
gled in camera cables when the tripod is moved around [N a sludio.

* Large steering wheel atforgs greater ease in handling when shift
1ng cOlumns up and down or when mowing the pedestal

+ Maximum ard mimmum height s 31" to 617, By attaching the
ophional LA-100 Low Angle Adapter to the dolly lor Shooting at
Iow angles. {Height frem the ground 1o mount 15 only 107).

* The column and dolly can be quickly disassembied for conve
ment transport The columna weighs 18 1bs and the dolly 16 ts.

HBO Professional Fluid Head

A premium fiuid head. the HBD incorporates

a patented drag contrel System that Provides

the smoothest pan and bl avanable

« Unlike conventional diag sysiems thal have
chck stops at predetermined points. Libec's
Continuous Drag Control SyStem prowides
nfinite control of drag tension Allowing
smooth. ramd movements as well as very
Slow movements

+ Continvous Counter Balance Control System provides oplimum
camera balance with tilt angles of + 90° or -9G°

+ Designed 1o withstand 1he most demanding environments, the
HB0 15 fully Operational even in temperaiures as low as -22°F.

* HB0 supports up fo 37 1bs. and has a 100mm claw-ball 1o smp-
ty camera leveling

H70 Professional Fluid Head
The H70's patented counter balance mechamsm Sup
parts vanigus operaling configurations nchuding
stand-alone cameras. camcorders and studio
cameras with large viewfinders.. Perfect balance
€an be obtained with settings trom 0 lo 3
gepenting on camera weight (from 15 to 33 1bs
ang hht angle
+Shding balance plate leatures a l0cking mecha-
msm and allow 2 fotal of 4 (100mm} of travel for
Cariera balance Has a 100mm claw ball

VEN-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 Yor. I(, N.Y. 10001

POWER VEST SYSTEM

The Pow. Vst combines the comfor
and €onw 1 i€nce of a photo-journalist
style ves' vnih the power of NRG's
tughesl ¢ yiasity power beit Available
in two §1, »§ the Field mogel 15
designed 7 use 10 a held proguchon
environr-nt while the Event moadel is
for ShaO! g events where stylé 15
everythir  The Field model is rugged-
ly consti. < ted from black high density
veathzri  Dalfisiic nylon and has an
open-cul iye thal makes it comfort-
able fo w 17 0 a variely Of Chimates
Also has .. hghly adjustable gesign to fit aimost any Physical prc
pornon.

« Internz! 11 external pockets for blank 12pes and accessornes, a
Cleas Wmsent windosw 101 a press Pass of business card, D-rings
lor gat|«s and microphones, and an integral padded camesa rest
On the * ght shoulder.

« Cleverr, :oncealed inside the vest is your choice of 12-volt 86
watt he - or 13.2-volt 95 watt hour ficad cell packs

«Aconit toxcn the tron! features dual power outputs (dual clg-
arefte.  La XLA or med),

« 7-stage fuel-guage”, charge status indication and auto-reset
shor/c «rigad protection

The Ever 7 odel is very similiar to the Fleld excep! In place of

rugged ‘:Lric and pockets il features SNOUIder 10 Sternum biack

salin t> “ibric. Worn under a suit coat, the Evanl mogel 15 indrs-
tinguish: :ie from a lormal dréss vest and it stll retains Interior
and low xtendr PoCkets. BOth vests include 300-series Charger

{12 nrs.  nJcan De ysed wath the optional intelllquick Fast

Charger . hrs.}

POWER CAN SERIES

For power ny Single or multiple pieces of

12v DC ~2unpment 1or extended penods

of time, sthng Deats the power and

cenvenk 3¢ of NRG's Power-Can Seras

It integi* 35 an ultra-high capacity. migh-

dischary« capable UPS type tead acid

power ¢+, 3 world-wide fast Charger, and

comgute controlied monitoring System

with diti Lay—in 3 single. rugged package

Connaci . p to four pieces of eduipment simultane-

ouSly. F- 11 3 midnight emergency scene to a weoding reception

In tne pe < the Power-Can delivers ample power for extended

rURRIg M2

«Rechz )3 n & 10 hours by simply plugging the Pover-Can Into
any sc ce of AC power (90-250v AC

«LCD ¢ lay Show:s discharge/charge Status, voltage elc

« An op' 7ral “Power Dolly™ aliows the Powrer-Can 1o pe roned for
easy I 1sport

« Availat «+ In 18, 28 and 40 amp versions. each Powier-Can has
either “cur cigarette lignter connectors. tour 4-pin XLR connec-

HemiTa
BSG-50
Blackburst/Sync/Tone Generator

The BS 50 prowiges an economical means fOr generating the
most ¢ »mon RS-170A vigeo iming $ignals used 10 Operate var
gus vic- . swichers, etlects generators. TACs, VCRs, cameras and
videc e controllers
+ 6 BNC .iceo/puise outputs
»Now  ulabie. 6 biackburst. 4 sync. 2 Subcarner
= Each «,1¢ output indridually sedtable tor composite Sync, com
posite :lanking, H-drrve. or V-drive.
+Separt (4 Jutter for each Qutpul-maximum Signal isolafion
+1KHz 138 sinewave audio tone output. locked 1o video
«Dutpy: can easily be configured to meel
specih © user and equipment needs

CSG-50
Calor Bar/Sync/ Tone Generator
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every scene. With either of the “V* Series stabiizers you

The Glidecam Support Vest

The Igntweigh! and comtortable Support Vest can be adjusted to M a wade fange of operators. High endurance

The Three Axis Gimble

A tree floating. precision Gimble incorporating (ntegralty Shielded
Bearings Creates the super-smooth and pivetal connections
between the trant end of the Dyna-Elastic Arm and the Camera
Mounting Assembty. The Three Axis Gimble provides the oberatar
with finger il contro) over fluld fting. panning and ralling. A
locking mechanism allows the Gimble to be placed at varying
positions on the Centrat Suppant Post. Moving the Glmbie effec-
tivety adjusts the Systems Center of Gravity The upper partion of
the Sled's central support Post intludes guide Markings. These
markings allow tor acCurate imble posiioning

Designed for video, ViP systems provide 55 to 500 watt
tapabilities, poveered by AC or DC. Mount one on-camera
on-stand. gr hand hold it Some ViPs feature adjustable deam
angles, All are lignt vieight and convention cooled

V-light
Efficient enough to ight a small room yet small enough to fitina
large pocket, the V-iight prowviges a broad key ight, back light or
Hill Tight (with umbrella or ge()
« Extrems wide-angle multi-usé halogen source
« Mounts on Stand. Clamps. boom, wall. window. door-tog
« 500 watt. AC powered {lamps not inCluded)

i-light
Battery Doviered hght provides excetlent fill light, eye-light, or
high-lights, with geod contrast controi for news and documentary
shoating
* Small and lightwesght {18 0z.) for on Camera use
« Muttl-use B:1 focusing range with i-100 lamp {lamps not inCluded)
« 55 o 100 watt (12/14 voits DC)
« InCludles Ci. lighter connector or optiona: 4-pin XLR

Pro-light

Can be used 25 a [ow-level key or accent light. fill lignt
widtfusion). backiight or background hight
* Multi-use haiagen. focuSing/hiting controlled with one hand
* 125 0r 250 watt AC, 100 wart 12 vOIt, or 200 watt 30 velt 0C
« Optignal cigarette. 4-pin and S-pin XLR connectors
* Lamps not included.

Complate line of Lowe! iignts. Highting kuts and s¢cessories in stock. Cjﬂ

antom,,,en

— e
V-16 AND V-20
Professional Camera Stabilization Systems
The GLIDECAM V-16 and v-20 Camera Stab hzahon Systems allow you 1o walk. 1un, go up and
down stairs. Shoot from moving vehicles and (ravel over uneven 1erraln without any camera
Instabilty 01 Shake Designed primanly for professionat video and 16mm mohion picture cam-
er3s, the Gligecam V-6 Stabilizes cameras weigring trom 1010 20 pounds and the V-20 trom
1510 26 pounds. They are both pertect for Shooting the type of ultra-smoath tracking shots
that lake your audience s ang client's breath away - instantly adding high produchon value lo
be able 0 OHer the type of Drofes
$10nal $hooting techniGues fhat were Préviously available only 1o clients wilh full Dudgets
Whelher you are ShOOting commercials. inaustrials, documentanes. music wdeos, news, of full
1ength motion pictures. the Glidecam ~V™ senies will take you where few: others have traveled.

Loglc Serles DIGITAL
Gold Mount
Batteries

Tne Logic Series DIGITAL batieries are acknov/ecged to be the most advanced In the recharge-
abie bartery 1ndustry. In addition to the comprenensive sensors Inlegral 1o all Logic Series bafter-
ies, each DIGITAL battery has a Duilt-n microprocessor thal communicates directly with
Anton/Bauer InterActve chargers. Creating significant new benchmarks for reliability, perfor-
mance. and lite. They also compiete the commumications network between battery, charger and
camera. With the network in Prace. DIGITAL batteries deliver the *eature mosr reQuested by cam-

losed cel

EVA loam
padding angt integral T6 alumnum alioy Create & vest which can hold and evenly disinbuté the weight of the Glidecam V-16 and V-20 msys
fem across the operator s Shoulders. back. and hips. For satety, Quick reease high impact buckies aliow the vest to be removed GUICKly.

The Dyna-Elastic Arm

The Exoskeletal. Dyna-Elastic Support Arm is designed to coun-
teract the weight of the combined camera and Camera Mounting
Assembly by employing Migh carbon alloy Sprngs. The arm may
be boomed up and dOwn, 35 well as Divoted In and out . and Si0e
to sige. 1t is the comtuned bOoming and prvoting action of the
arm which creates the shock absorphion necessary for ultra-
smooth camera movement and moDilty. The Spring force is feid
adjustable 10 aliow for varying camera weights. For satety. a Duak-
Spring design Is empioyed 1o recuce spring failure damage,

Tota-Light

Provides a base or bounce hght. backlight, or background fight
tse it with an umbrella or gel frame with a diffusion kit It s an
ideal fill ight or small soft key or illumination for Copy work
* Multi-use halogen source with 360° no-yoke tifting
« Chaice of 300, 500. 650, of 750 watt AC lamps (not incluged
* Gull-wng refiectors close compactly for storage and travel
Omni-Light

Proguces the ideat key or back-light
and with diftusion or an umbrelia, it
becomes a Jreat soft fll source With
accessortes. hand-hoid the Oml
camera mount It. of choose from a
wide variety of mounung sysiems
« Multi-use halogen source grovides a p

non-crossover beam 3
« Cholce of optional quick-change

Super-Spot Refiector for exceptionally long throws at ail votages
« Chace of lamps 420 or 500 wiatt 120v AC; 650 watt 2207240+

AC: 250 watt 30 veit OC: 100 watt 12 vodt OC (iamDs not incluced]

DP System

Dniy 3.9 pounds the OP Light offers a very powerful key. backiight
©1 background Ight with or Without diftusion. When used with 115
umbreiia or dittusion It prowides a soft key, fill. or side ignt. |t
ncludes a #1 retiector for an 8:1 focusing range and a large coo
operaling hand Qrip and knobs.
« Multi-use halogen soutte with 170" no-yoke titing
« Cheice of 500. 750, or 1000 viants 120 vons

650 or 1000 watts 220,240 voits {Lamps nat

cluded

DIGITAL TRIMPAC

Extremely small ang light weight. the Digital Trimpac
still nas more etective enzegy than two NP style shde-
in batteries. High voltage desiun and Logic Series tech
nology ehminate the Broblems that Crpple conventios
12 voit slide-in type batteries. The professional choice
for apphcations drawing less tham 24 watts

* DIGITAL TRIMPAC 14 LOGIC SERIES NICAD BATTERY

14.4 v 43 Watt Hours. 2 3/4 Ibs,
Run time: 2 hours @ 20 vatts. 3 hours @ 13 vatts

InterActive 2000 Power/Chargers

Dual 2702/2401

Two-Position Power/Chargers

The DuAL 2701 (70 watt)
and 2401 {30 valt) are
sieek. fugged and economi
cal twa posiion
Power/Chargers that have
all the teatures of InterActive
2000 technodogy Including
Oc¢ camera output ana LCD
display. The DUAL 2701 wall
charge any Gold Moun! battery
n one hous the DUAL 2401
charges ProPac batteries in two hours and Tnmpacs in one. Thew

ympact. lightv-eight package deSign mawes them the ukimate 1ra
¢ POwer/Chargers. They can aIsc De upgradec with the
Diagnostie/Discharge Module and/or with the Expans!
Mogules to charge up 1o six batlenes of any type

narge

PROFESSIONAL VIDEO TAPES
1]

Professional Grade VHS

PG-30 229 PG60 243 PG120 2,68
Superior Grade Double Coated YHS

56-30 339 S5G-60 399 SG-120 4.48
H4T1S S-VHS Doubte Coated

5T-30 6.99 ST60 749  5T120 1.99

M221 Hi 8 Double Coated
Metal Particles Metal Evaporated

PE30HMP 4.99  ESJIHME 8.39

PEGOHMP 6.49  E6GIHME 10.49

PE120HMP §.49  E6120MME 13.99
M3215P Metal Betacam (Boz}

088. 17.95 105 18.43 205 19.95
308 2295 60 3195 90L 49.95
DP121 OVC PRD
12M (Med) .8.29  ZIM 9.99 J3m 12.99
63M 22.49 B4l (Lo} 2399 G4l 34.59
123L 46.99
Hia Mata) Particle (XRM)

P6-120 XRM 6.59
Broadcas! Quality HIS Metal Particle
P6-30 MM BO 538 P6-30HMBO 6.09
PE-120 HM BQ 198
PA PLUS ¥HS
T-30 Plus...1.68 T-60Plus . 189 T-90 Pius 2.09
T-120 Pius 219 T-150 Plus 2,69
HEX-PLUS VRS (Box}

HGXT-60 Plus 2.88  HWGXT-120 Plus 2.99
HGXT-160 Plus. 3.99
B0 Broadcast Quality ¥HS {Box}

1-30 BQ 5.48  T-B0B0 6.18 T12080 1.38
BQ Protessional S-VHS (In Box)
$T-31 BO 119 ST-52 B0 8.09
§T-126 BQ 8.39 ST-182B0 17.48
Betacam SP
BSMSP 15.75  B1OMSP. 17.75 B20MSP 19.75
BIOMSP . 20.50 BSOMLSP 20.75 BIOMLSP. . 46.49

Panasonic.

Minl OV Tape
AY DVM-30 9.95  AY DVM-60 11.99
ovCPRO
AJ-PI2M (Wedum). 10.99  AJ-P2IM 12.99
AJ-PIIM 15.99  AJ-P6IM 20.99
AJ-PEAL (Large 29.99  AJPedl 49.95
AJ-P123L 64.95
Hi-8 Pr i Matal Video C
P6-30 HMPX 4.59  P6-30 HMEX 1.8
PB-60 HMPX 659  P6-60 HMEX 11.49
PB-120HMPX 8.89  P6-120HMEX 15.49
Hi-8 Matal Evaporated Editor (HMEAD)
£6-30 HMEAD 10.49  EG-60 HMEAD 14.89
EB-120 HMEAD 20.19
PR Series Professional Grads VHS
T-30PR 2.39  T-60PR 2.59  T-120PR 2.79
PM Serles Premier Grade Protessional YHS
T-30PM 349 T-60PM 3.99  T-120Pm A7
BA Series Promisr Hi-Grade BroadCast VHS {In Box)
T-30Ba 359 T-608A 3.99 T-120Ba 41
MO Master Quallty S-VHS (In 3ox}

MOST-30.  7.43 MOST-60 . 7.99 MOST-120. 8.9
BRS 3/4" U-matic Broadcast Standard (In Box}
KCS-10 BRS (mit) .. ..8.29  KCS-20 BRS (min) 8.99
KCA-10 BRS. B.19  KCA-20 BRS B.69
KCA-30 BRS 9.69  KCA-60 BRS 13.39
XBR 3/4" U-matic Broadeast Master {In Bax)

KCS-10 XBR (min B.79  KCS-20 XBR imini}... .10.19
KCA-10 XBR 9.29  KCa-20 XBR 10.69
KCaA-30 XBR 11.89  KCA-60 XBR 15.69
ASP 3/4" U-matlc SP Broadcast {In Box)

KSP-S10 {mini) 9.59  KSP-520 {muni) 11.08
KSP-10 .09 KSP-20 11.59
KSP-30 12.99  KSP-60 16.99
BCT Motal Boracam SP Broadcast Master (Boa)
BCT-5M (small} 14.99  BCT-10M (sma 15.99
BCT-20M (smali) 17.99  BCT-30M (small) 18.99
BCT-30ML.21.49  BCT-60ML.27.99 BCT-90ML. 41.99
Minl DY Tape
DOVM-3GEXM w/Chip  15.99  DVM-BOEXM w/Chip . 19.95
DVM-30EX “No Chip™ 12.95  DVM-B0EX "No Chip™. . 14,99
DVM-30PR “No Chip” 9,95 DVM-BOPR “No Chip™. . 12.95
Full Siza DV Tape with Memory Chip
Dv-120MEM 29.95  Dv-130MEM 34.95
PVD Series Professional DVCAM Tape
POVM-12ME (Min) . 24.50  POVM-22ME (Mini) . 26.95
POVM-32ME (Miri)  29.50  POVM-40ME (Mini)  31.95
POV-64ME (Standard) 39.95  POV-94ME (Standard) 44.95

POV-184ME (Standard) 59.95

POV-124ME (Standard) 49.95

== -

=
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:iﬁi?: "P!T’E color eramen: a rehable and accurate indCation 0 reMaimng battery power,

bars saskours , DIGITAL PRO PACS

syac «jnals The ultimate professional wdeo battery and recommended tor all applications
« Built- -t mer can The premium heavy duty Digrtal Pro Pac cell s desined to deliver iong life

auto” llzally and high performance even under high Currént (0205 and adverSe CONdMNONS.

switc video out- I’ Sizé and weight Creates Derfect Shouider balance with all camcorders.

put 1 11 COI0r Dars 10 COIor DIACK after 30 or 60 seconds. Easy * DIGITAL PRD PAC 14 LOGIC SERIES NICAC BATTERY

and © wement for Drogucing 1aee 1eaders and Stnping tapes 14 4y 60 Watt Hours. 5 1/8 1bs. Aun time: 2 hours @ 27 yaits

with « Sicr bars and black 3 hrs. & 1B walls
. Fﬁ'm i":'(gelfigﬂﬂ °)' full-held or SMPTE color bar palterns of | o piGITAL PRD PAC 13 LOGIC SERIES HICAD BATTERY

COID™ - 3C lackburst) video output 2/ it
« Inclor e5 crystal-controlled. TKHZ. 008 autio tane output L
* Quir: 15 ideo, sync, el frame. 1 KH2, QdB
« Aude. -ane swilches to Silence and €OIOr Dars Change to black

whe L5 ng 30760 second timer
. :lull) 5-170A SC/H uréaseu and alvays correct 349 QUAD 2702/240 1

0 ¢ | JStment reguire! L
NESTOCK THEFULL TNETOE . me:grﬂ: Position Power/Chargers
HORITA PRODUCTS INCLUDING: sir:r'm;asd '“‘" \eatured
W50 Window Dub Inserier four posiion chargers
TQ-50 - Gansralor/Inserier ever. They can tas!
TRG 10 - GeneratorInserter/Search Spead Raader charge feur Gold Mount
TRG- 0BG - Has all ol the sbove plus RS-232 conlrol. batteries and can be
YO8 - VITC Generator, LTC-VITC Transistor expanded 10 Charge up to
vir-80 VITC-To-LTC Translator eight. They aiso cier power
VLTSUPC - VITC-To-LTC Translaior / RS-232 Control trom any AC main: attin 3
ALT-50 - Hi8 (EV0-9800/9850)TC 16 LTC Translator package the size of a notebook
TSG- 30 - NTSC Tost Signal Ganerator tomputer and weighing a mere four
SCT-40-  Serial Control Titer “Induslrisl” CG. 105! The 40 wart 2401 can charge ProPacs n two howrs and
Time-Dals Stamp. Time Cods Captloning TrimPacs in one. Add the Diagnostic/ Discharge moduie and the
SAG.60-  Sare Ares, Convergance Paarn and QUAD 2401 becomes an all purpose power and fest sysiem. The
’ 70 watt QUAD 2702 bund'es all Power/Charger features in the uth
Oscliloscops Line Trigger and Genarsior male professonal power system
-
< -

Clrcle (58) on Free Infc Card
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PHOTO - VIDEQ - PRO AUDIO
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anasonic

THE PROFESSIONAL'S SOURCE FOR PHOTO,

119 WEST 17TH STREET, NEW YORK, N.Y. 10011

FOR ORDERS CALL:

212-444-5028

e

212-444-5001

On the Web: hip:/ /www.bhphotovideo.rom

10O INQUIRE ABOUT YOUR ORDE K

800-947-9928 800-947.9003 *° 22! 5743 - 228077479

OR FAX 24 HOURS

1800 947-2215 » 212 366-3738

WJ-MX50 Dbigital A/V Mixer

* Four input switcher and any two sousces can be
routed 1o the program busses

* Two-channel digital frame Synchronanon permits
special etects in each AVB bus

* Comtination of 7 basic patterns and other effects
Creates 287 wipe patterns

* External edrt con!rol input for RS-232 or RS-422 ser
1al controls. Also has GPI input

* Wipe boundary eMects: soft/border {bold. 8 back-
ground colors available)

« Oigital effects. strobe. shill. mosac. negalne/ Dastlive.
Paint. monochrome. strobe. Trail. and AV Synchro

* Real-Time compression - enlire spurce image is
compressed inside a wipe pattern

*"Scene Grabber™ - move a pattern while upnoIding
the intatiy tnmmed-in gicture tntegrity.

value.

« Eight

= Non Additeve Mrx (NAM)
selects between A and B
sources. passing only
the signal with the
Pighest luminance

* Fade-in and fade-
Out vigeo. audio.
titles Indwidualty or
synchronously faded

* Down siream keyer with seleclable Sovuites
from Character generator or external camera

separate memones enable instanl recall of frequently used etfects

* 8 preset effects including: Mosaic Mix, Position Stream. Corkscrew.
Bounce. Fiip. Shutter. Vibrate, and Sateline
* Audio mixing capability of 5 sources with 5 augio leve! adjustments.

BT-S1360Y

13" Color Video Production Mnntor

The BT-51360Y 15 a lull-function. professicnal 13” produthion manitor with a weatth of features
They include. superb 420-line horizontal resolution. $-Video inpul and oulput, advanced auto-
matic whie balance circultry. blue-only mode. underscan and pulse-crass. All this, housed in a
fugged. rack mountable metal-hybrid cabinet. So. for Jong-term feliability n any professional

application. the BT-S1360Y s the ideal choice

* Incorpardtes advanced, Proprietary white balance Cireuitry that
stabiizes white balance 10 rowide cutstanding picture pertor
mance automatically

« §-Video Input and advanced video cifcuit technology provides a
remarkably sharp piclure with over 420 lines of horizontat res

* External sync Inputs and oulputs provide for synchronization
with ather equipment fed with the same syn¢ Signal

* Blue Onfy mode plus Chroma selection provide a monochrome image
tor tine adjusiment of contrast. brightness, chrominance & hue

« Puise Cross ~ display$s hanizontal and vertical intervals. at the
Center of the Screen S0 you can examine data in the blanking
area and also Synt/burst iming

* Two sets of video/audio inPuts and oututs.

=

+ Underscan -Shmnks
he scanned aréa ol
the picture tube
approxmately 5
enabhng the entlre
active Dicture area 1o
be displayed Lets you
detect intruding cam-
eras and mike booms.

= Switchabie colos temperatures o1 S00°K ( anda

LK

DAL
8

/] SENNHEISER'

Condenser Microphones

Uniike traditional condenser microphones, the capacive transduces i Sennheiser
condenser microphenes s part of a tuned RF-disciminator circunt. [1s output (s a
relatively Jow impedance audio SIgRA! which aliows further pracessing by conven
fionat bi-polar ow nose $o1d state clrtuits. Sennhesser m:crophones achieve 3 bal
anced finating OutPut without the need for audio transtormers, and insures a fast.
y range The
RF-design yields excephionally low noise levels and is virtually immune to hunids
the elements of the
transducer alsc ehminates aremng and DC-bias creeping currents. Sennherser
microphone ndsse. Ophimi2ing the
ransducer’s acoush iImpedance resulls in a further improvement in Iow noise per
sondenser microphones operating according 10 this

distortion-free 1o aud ded freque

cver an
ty and moisture. The comparatively low RF-volage acr
empioys RF-technolegy fo control residua

formance Sennheiser studs

RF-principle have proven their Subencr ruggedness and relability

decades under every concevable environmental conddy

MKH 40 P48U3

Cardicid

= Highly versatile. iow distortion push-pull ejement.

* Transtormerless RF condenser. high output leve)

« Transparent response. switchabie proximfty ED. Recommended
for most siuations. including d@ital recording. overdubbing
vocals, percussive sound, acoustic guitars. piano. brass and string
instruments, Mid-Side (M-S) stered. and conventional X-Y stereo
Vocals when used with a Pop-screen

the past

Short Shotgun
* Short Interference tube RAF condenser
« Lightweight metal alloy. transtormerless. low norse. Symimetnical
capsule design,
* Smooth off-axis frequency respanse. Handies exiremely tgh SPL
(135 dB). weal for broadcasting. film. video. sports recording
Terviewing 1N Crowded 0 noiSy envidnments. Exceilent 16r s1y-

ital Multi-Track Recording

TASCAM pa-ss

« ATF system ensures$ no fratking errors. or 1oss of synchromzalion Al eight tracks of audio a
hromzation between
il audro tracks on all cascaded decks - whether you have one deck of Sisteen (up 10 128 1§

pertectly synchronized. It also guardntees perfect traching and sy

tracks
g 0 Judic is digiized by the on-board 16-bit

0r 9300°K (for pieasing picture)
* Built-in speaker and headphone jack
* Rack-mountabie with optional BA-131 brackets

exceeds 9208
« Executeé seamiess Punch-ins and Punch

I BT-S 1360Y Olympic Demo Special!

|We have a limited stock of BT-S1360Y monilors that were used by Panascnlc 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

N i ($400 less than our regular selling price on this monitor)

SO

NY

PVM-14N1U/14N2U & 20N1U/20N2V

13" & 19” Presentation Monitors

With high quaity performance and fiexibiity, Sony’s pr
fmonitors are (deal for any environment They use Sony's leg-
endary Tnnwtron CRT ang Beam Current Feedback Circuit for high
resolubion of 500 lines a5 well as stable color reDroduction. They
also accep!t worldwide video Signals. have a buili-in speaker and
are rack mountable. Four models. the PYM-14N1U20N1U are
designed tor simple PIcure viewing. the PVM-14N2U and 20N2U
add RGB input and switchable aspect ratio for more sopristicated
applications.

They Feature

* 500 tines of resolutlon to match DV, DVCAM and DVCPRO
recording capabitities

* Beam Current Feadback for color temperature stability

+ They handle four woridwide color systems: NTSC. NTSC 4 43,
PAL, and SECAM

* On scréen display in five languages. Picture adjustments {(chrome.
phase. contrast. brightness}) anc setup adjusiments (volume,
aspect rato) are displayed as easy-10-read on SCréen menus

* Built-in speaker for small audiences withoul the expense of ar
external sound system

«Closed «; g Is available with
the optional BKM-104 ol
Caption Vision Board -

* Designed with a sturdy
metal cabinet for staodi-
ty. durabilty angd rack
mounting. The 13-inch
serles mount In a 18-
INCh rack with the MB-
5028 Rack Mount
Bracket. The 19-inch
montors with 1he SLR-
1034 Shae Rall k.

* PYM-14N2U20N2U
Onty.

+ Remote Control [Last Input Switch) - Contact closure remote con
trol allows you to ware a remote 1o an existing System $o that the
monitors imput tan be remately controlied 1o Swilch betv.een the
ast previously selected [nput and the current fnput

* With the PVM-14NU2 and PYM-20N2U Series, the aspect ratio
s switchable between 4:3 and 16:9 simply by pressing a bulton

PVM-14M2U/14M4U & 20M2U/20M4U
13” & 19” Production Monitors

Sony’s best production monitors ever, the PYM:-M Senes provide

Stunmng picture quality, ease of use and a range of optional tung-

tions They are identical except that the "M4” models ncofporate

Sony’s stale-of-the-art HR Trinitron CRT dispiay technology and

have SMPTE C phasphours instead of F22

+HR Trinitror CRT enabies the PYM-14M4U and 20M4U to dis-
play an incredible 800 lmes of horizontal resolution. The PYM
14M2U ang 20M2U use an aperture grille dol pitch of 0.25mm
to offer 600 lines of resolunon. M4 modeis 3iso use SMPTE-C
Phosphours for the most critical evaluation of any €olor subject

« Dark nnt for a higher contrast ratio {Black to white) ang crisper,
sharper logiung edges

« Beam Current Feadback Crrcuit « 4:3/16:9 swiichabie aspect raffo

* Each has two composite [BNC). one S-Vidéo and comPonent input
{R-Y/B-¥. analog RGB) for fiex biity. For more acCurate color repro
duction. the component level ¢an be adjusted according to fne input
system Ophional seral chgilal interface kit BKM-101C {video) ang
BKM- 102 jaudio) tor SMPTE 259M component seral digital Input

» True mulfi-System monitors they are equipped to handie four
cOlor system Signals NTSC. NTSC 4.43, PAL, ana SECAM.

« External $ynt inpul and output for Synchromization with other
equipment. Can be Sef so that it will automatically switch
according to the mput selected

* Switchable color temp: 6500K (Broadcast). 9300K {pleasing pic-
ture). User preset.{3200K 1o 10000K}

* Undterscan and HAY delay capability. In underscan mode the
entire actrve picture area 15 displayed. allowing you 10 view the
enfire image and check the Picture edges. HAY delay allows view-

ng ot the blanking area and sync/burst iming.

* Using color bars as a reference, Chroma/Phase selup mode
faCitates the compigx. delicate procedure of monior agust
ment Especially convement when used wih computer-based
24iing Syslems.

« On-$creen menus for monitor adjustment/aperation.

* Paraliel remote control and Tally via 20-pln connector.

* Subr contrel mode aliows fine. on-screen adusiment of the center

‘detent” value of the contrast. bnghtness. chroma and phase knobs

* PYM-14M2U/MAU mount in a 1 rack with the MB-5028
Rack Mount Bracet. The 20M2UM 4l mi
SLR-103A Skde Rail KiL.

speciai etfects or compensate tor poor iming

/A at either 44.1 or 48KHZ
The frequenty response 15 t1at trom 20HZ 1o 20KHZ while the dynamit range

uts This leature offers programmabie digetal
as well as the abulity 1o insert new maleriai accurately Into fight SPO1S. You can even delay individual Iracks fo generate

SONY PCM-800

A

* Flawless sound qualty. outstanding relability and professional audio imeriatg wiih
AES/EBU ¢igital 10 and XLA anaiog WO connections

« Combines audio funchons such as precise a
nology, externa’ synchromization wilh SMPTE/EBU time coae and selectablz sampling
frequencies of 44 1 and 48KkH2.

« Shutrle dial for precise tape controt. vanable speed playback of 6%
ments and a flat frequency response from 20HZ 10 20kHz

pURCh (N/out digial cross fade tech-

n 0.1% incre-

- Operate up to 16 PCM-B00's in perfect sync with opnonal RCC-51 sync cables.for up to 128 channels of O igiai audia recording.

+ Opticnal DABK-801 Sync Board Prowides SMPTE/EBU time code generation and chase sync.

It locks 10 the incoming hime code with

subtrame accurate oMset— (Deal for audio-follow-video apphcations. AlS0 Synchronizes 10 external video reference $ignal
* Opticnal AM-DBGO provides comprehensive remote control over all PCM-800 funetions. The AM-DBOC can contrdl up 10 Six unts for

up to 48 channels of aignal audio

ALESIS adat xt

8-Track Digital Audio Recorder

An Increditly attordable tool. the ADAT-XT sets the standard 1n modular digital mult
track recording. With new features and enhanced capabilities. the ADAT-XT operates up
10 four tmes faster than the original ADAT. offers an intelligent softv;are-
fransport and prowides onboard digital editing and tlexible autglocation

*+ Onboard t10-point autciocate system provides quick access to
mulitiple tape locations. Four speciaized 10cate Points make your
recerding sessions quicker and easter

* Mncludes remate conlrol viith transport and locate functions
offers a footswitch [ack for hanos-free punch-y

C L] software MOonitors autoloca
tion pertormance and the head constantly reags ADAT'S puilt
sample-accurate $Me coge—even in fast wind mode:

* Dynamic Braking software iets the transport quickly wind tc

ocate ponts whilé Gently treating the tape

4-Channel Digital Audio Card for Windows

The next generation in drgital audio for the desktop StudioCard 1s a premium-quality digital
audio adapter with advanced tealures. Studio-quality specs and professional
Unmatchea in quality, texDility and expandability, it features 4 fracks of aud
fime digital miang capability.making it the deal board for musicians who want digitd: muttitrack-
versatile board 0 Post-Productidn digital
aucio editing and uncompromised augio quality. StudioCard Is Windoves 95

ing and mixing on their PC. or progucers looking for

Plus Inchudes drivers tor Windows NT as well

* Key o StudioCard’s amazng sound 1S the marriage ot a low non
analog /0 section and high guaiity A/D and D7a converters. A
PCi-hased 32-tut memory mapped board, it dehvers less than
0.003% total narmonic distortion and 92dB dynamic range. Plus.
a PLL-based sample clock generalor that can be iocked 10 an

ssartment of Clock sources

* Incorporates a Programmable 32-bit 40 MHz DSP and pro con-
nechans ke 4 (ndependent balanced analog 1/0s | - 4dBu or -10
dBV) and AES/EBU or S/PDIF digrtal 10. It aiso offers a MIDL port
with deep butters and ime stamping. No matter which type of
equipment you have StuaioCard vl integrale into standard stu
o envirgnments

tralied tape

* Servo-balanced 36-pin ELCO connector aperates at +4dB to
terface with consoles with «4 dB dalunbal INpUS/BLIPULS

Also unbatanced -10dB Inputs/outouts (phono connectors

* Has an eiectrémic patch bay buih-In o It can be used with
stereo and 4-bus consoles

* Make flavdess copy/Dasté digtal edits between machines or
even within a single uni. Track Colly leature manes a digtal
cione of any track |0 group of tracks) and copies it to any otner
Track {0f Qroup) on the same recorder. This alloves you to
assemble cOmposne tracks tor digitat editing

onnections
sound and real

ug and Play compaiible v

* Compatible with lm, vigeo or MIDI. StutioCard oMers synchro-
mzatlon via SMPTE, MTC, word and pixel clocks. and compasite
video. Plus. the SludioC 10t only reads SMPYE timecodz, bul
generales it as well

* Unique 10 the Antex design ks SiudicCard s multipie adapter
apabiiity. This means you can mstall mulple StudioCaras in a
Single computer for up to 16-track record tart with one
StudioCard today - add more StudioCards 1Omorrow. Alse
included 15 an on-board SPx expansion connector tor plugging
m of daughtercards for comPression or enhanced DSP
Jperations

Minimum Shippin

. up to 3 ibs. Add 60c for each additionat |

or ins. add 40¢ per $100. © 1997 B&H photo - Video. Prices are valid subject to supplier prices. Not resporsibie for typographical
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VIDEO and PRO AUDIO = BB

Announcing our relocation on Sep

to a larger expanded facility

tember 2, 1997

at 420 Ninth Avenue

{Between 33rd & 34th Streets) New York, N.Y. 10001

RS4x4/8x8/16x16/16x8/12x2
Video/Audio Matrix Ruuting Switchers

Knoxe .mily of high performance, 3-cnannel rowting switchers are extremel ¥ ver:
easy: se and very affordable. HouSed M an ultra-thin raCkmount chasiss
they 3t and route {On the vertical interval) viftually any wideo signal.

nciud 1§ Oif-the-air and non-timebase corrected video, They also route

o unbalanced steren audio. The audio tollows the video

you €23 route the audio separately (breakavay audio). Each of the
Switct Mers easy manual tontrol via tront panel operation. They can
also b= 0OMOted remotely by a computer. a Knox RS Remote Controller.

balant

or by knox Remoie Keypad via their RS-232 port. Front panel LEDS
Indical- *he current routed Pattern at all imes. and an intenal battery hoids
and ¢3-10°es Current aptterns in case o1 power Inteérruption. Totally versatile, KnOx Swichers are ideal

for apf 1:2tions Such as studio-teed control and Switcher input conirol, plus they have an internal imer allow-
ing i +d sequence of patterns for Survedlance applications as we
~Accel [ ang routes virually 1t KT PAL vid:o Sigr + An inte batiery remen the at-
al ir ra=including oft-ine- on-limebase correcled —to ern in case of r i
any : all wdeo outpuls *n e ching firmware allows on-air
« Acce T and route two-volt i or stere udic Ht
npu* 1¢ any or all audio of ] * HC 1 profile rackn ti1"c
«Viger nd audio inPuls Can be routed mdependently (Dreakaway « Also exgep! the RS12x2 are available in S-Video versions
ster:  audho). they don't need to have the same destination wi hout audho
+Can < tore and recall preset cross-pant pallerns. {Not 2 hi¢ - Modeis RS16x8 and AS16x16 are also available in RGB/compo-
on R 12x2.) 1t s
« Froni pane) key-pad OPeration aliows easy m « Wrth optional Remote Videc Readout. the RS16x8 and R516x16

3 € n
5C be controlier via RS-232 interface with optional RS can di active ona for at remote (GCANONS. via &

Rem. ‘e Contrcller or Remote Keypad composite signal from a BNC Connector on the rear pane)
=inter al limer allows manual or automatic tmed S £ « The RS4xd. R58x8 and R516x16 are also availabie with bal-
patte- s —ideal for survellar cations, anced stere0 audio. They operate at 660 ohms and handle the
*Fron ganel LED indicatars display the present routing petterns tull range of balanced audio up to «4 dB with protessional quick-
ata ' himes onnect. self-tocking. bare-wire nectors
StudioFrame
Sl Modular Video Processing System
The # 'a StudioFrame Series s a modwar. lexble. digital/anaiog structed {0 endure Studio rackmount
sigr pressing syslem. 1L is dé ) efficiently and eftec productidn van and Jutside
vaide vaniety of funchon (Or Processor) Broadcast) i apphcatio
rd Such as A-Q and D-A ¢ ers. video Signal encodel A universal power sup
and owcoders, audio and vioeo distnbunion amphtiers and frame operates al either 110 or 240
SyT zers intd mare Compiex funcifon groups ane \ cycle. OC 2
equip: 12nt mainframe. The scalablé nature of the Studioframe tio ption E
oesi - 1hows it 10 be easily reconfigured and/or upgraded as s 3 redundant supply with
10¢av ; wdeo standards and requirements continue to evolve. The UTeManc swichow
syste 116 based on two rackmounl frame madels (the SF-3 and Duat exhaust fans main
SF-1) 1lawing up 10 thirteen 1ronl (03ding Processor bo. and fain oroy irfiow and Cookin
thirtes ~ réat mounted passive ntertace cards 10 be acco dan Mot swappabie” front card
ed in  singie cnassis, Both the StudioFrame SF-1 and SF-3 chas loading AlloWS pov.er-
sis designed to meet the mos? stingent broadcas! requlr 2rlion 10 al
ment: Tte SF-315 & thirteen slot. 3RU chassis while the SF-1 5 @ ting others in the System All Cabling can r s
4 sic° 1RU chassis Al Stud ards 2 0 SIS g service” any madule An infelligent “centerplane” provides
are tiked by a o year warranty on parts and labor with guaran paer, timing and data distnbution. faciitating xpansion 1o
lee hour turnaround ser T suggedly o pote C0 x St-eftechive § processing funch

NovaASD/NovaSDA
Analog to Serial Digital & Serial Digital to Analog Converters

Com :nents of the Nova Studioframe senes. the NovaASD and the NovaSDA incorporate the (alest digital
videy ro ng techniques tor high Speed A-D and D-A signal convers They are o ed lo meet
the v st strungént broadcast requirements and théi "hot Swappatie” front card ioading tacditates ser-
vicing, without disturbing Othes cards in the syslem. The NovaASD Is ideat for for interfacing ana
log & th digital vigeo for the NouaSDA for Intestacing seal dig wilh

al Sign

SDA-3
Serial Digital

SDA  Serial Digital Component
1o # alog Component Converter

SDA-2 Serial Digital Component 1o
Composiie ane S-Video Converter

< SN E 259M 4 2:2; Seria) Digeta + SMPTE 259M 4:2:2. Sevial Digita Composlie to
E( crent (D4) ,.,m..n . E ot Analog Video
 Bgq. 128 reclocked serial dighal  + Equ ipita
o anem comoomrt et CONSHEL <t gt Comsoste
* Anz o component video (Y. R-v. B. = Du & & qual 5:Video oulputs D2 D3 nput.
RGB or RGBS oulputs «Colon b t selecta - Equalized and reclocked ser
< 10- t JrA converters = 10-bit 07A converter 0
e Quiaa i r0 <0 1 1t « Fou
N1 nd PAL compa s NTSC 2 PAL Comp e . bar o 1 selectabie = 10-b DA erte
ASO - Analog Component to Serial  ASD-2 Analdg COmpaosite and ASD-J Analag Compasite ta Serial
Digual Component Converter §-Video to Serial Digital Digital Composite Canverler
* A g companent video (Y R-Y. B Component Converler e compasite v i
Y- V1. RGB or RGBS Input ¢ A e ¢ o inp + Dual SMP 9M 422 Se
+Du SMPTE 250M 4:2:2 Senal Digital  « pyal SMPTE 250M 4 2 al Digitat Cc ( 3) Is
[t outputs 1) cun 9
1€ 1 1DVA converter <10 onvert . a
<Pl re o]
N D ompatible
NovaMNR Median Noise Reducer
Tne " »aMNR fs 2 I ¢ 4! ission nois lhite. microvzave and fiber feeq:
fits * (ODEC and time-based COrrected videatape drop-outs It full bandwidih. uncompressed 10-bit digital processing for it
deo transpar e analog composite [
= Ehrinates "sparkles”, ack and white dots somelimes appear on remate - s ar
v e NovaMNR incorporales aptive three-di ely. Al
a hat 2 Txels f ver epl: switch (off/io.wigh) adjusts system
m contaminates 2an video se sensilivity wi a bypass/operate
. al dr ut T nformation it ] nc Both svitChe:
tr tr s ed \ [ € put of 3 CDDEC teed. Th ¢ remoteable via RJ-11 jac!
N MNR eMeclr 7 th g +A PAL and PAL-M
p and I fielc
M C-8 RGB/Component to Composite/S-Video Encoder
“Ze p bit DA co of & senal control = ut level ¢z ]
.7 . Jf selecta
. y:] 1 o to 2t 1t ringeni
A i ’ $ 1r d toading 1 ut
-y £
=V g C anCe *Avd 1 L and PAL-M versi

and Graphics Generator

The most character g ever

Powerful Character Generalor
- ¢ from 35 buitt-in fonts of download PosiScrpt tonts from
your PC. PowerScrigt's high-speed RISC Processor orovides real-
time PostScript imaging
= Characters can be rofated at any angl
sireiched norizontally or vertical
= Styles include variable bold and undering and shadow
drop shacow. variable oisolacement and apacity). Each charac-
ter can be adjusted separatety
= Text can be positioned anywhere on the screen of automanically
centered. verlically of honzontally .Left. nght. top. bottom and
center jusiilicabon i$ 2150 provided
= Characters are automatically kerned, using tne tont's standaed
kerruing information. Spacing is highly fiexidie with vanable word
and letter spacing and line Spacing {leading)
Intuitlve User Intertace
« Built-n real-ime 0bjecl-based dravang tooi ang fext editor—no
omputer or software required. Oesign can be done ahead of
ume and displayed later. or can be done on the My
* Supplied keyboard and mouse are used with easy On-screen
menus to place and modity graphics and tex
« Change tonts. colars. and other characters 1nstantly
Transparency and Colors
« Characters £an Dé made transparent (0-100%) over video. other
characters and graphics with 64 levels of transparency.
* Opague characlers can use over 4 000,000 colors . tranSparent
charatlers can use over 8.000
- Difterent colors can be used for fill and Outline (vanable
widtn) as well as each lefter and each graphc

-aled to any size

performance. and most

factors far exceeding actual operating

5860C WAVEFORM MONITOR

A two-input wavelorm monitor. the 5860C features 1H 1V, 2H
2V, 1s/idiv and 2V mag time bases as well as vertical ampliitier
response choices of 1131, IRE {Iow pass). chroma and DIF-STEP.
The latter fatihtates easy checks of fuminance lineanty using the
starcase signal. & PIX MON output |ack feeds observed (A or B)

$IQNals to a picture monor, and the unit accepts an external syni
reference Buift-in canbrator and on-oft control of the DC restorer
§ 2150 provided

tor tinmng checks Mei

A two-channel Wavetorm/Vector monftor.

easurements. The 5B70 adds a precision SCH with

% VIDEONICS PdweR

Animated Postscript Character

d for video production, muftimedia and
dustrial applicalions. PowerScript deivers the hude range ol tities and graphics supponted
by PostScript display technclogy. plus ammabion. effects, transparenCy and color keying I
teatures two GPI inputs, anti-alfased. 17,5 ns (nanosecand) pxel resolution and 4:2:2 broad-
cast-quality viceo. 1 aiso offers migh-speeo RISC processing to prowide real-time Level 2
PostSeript imaging and 1ast rendenng—even with the most comples images The
powerScrid! works stand-alone of with a computer. has a buit-in TBC. oMers a pov.ertul and
ntuttive Intertace. and is suitable for the desklop of can be rackmounted

Manutacturing test and measurement equipment for over 40 years, Leader
Instruments is the standard which others are measured against 10r reliability,
portant—tos! effectiveness. Betore a Product is
brought 10 market, an éxceplional degree of energy and effort go Into its
design. PrototyPes are budt and tested to wathstand environmental and other
nditions. These include high humdity.
extremes of heat. cold. shack and vibration. Manufacturing quality Is built in
every step of the way and only the finest parts are used. At each Production
run, subassembhes are separately tested before they are intégrated into the fin-
shed product. then each product 18 1ested again This s why less than half of
19, of all Leader products are ever returned for warranty repair or adjustment

5100 4-Channel Component / Composite WAVEFORM

The 5900 handies three Chanfiels of component §)gnals. PIuS a fourth channel for Composiie Signals. In rixed component . COMDOSHE
faciities Features are overlaid and Parade wavelorm displaye. component vector displays. and automatic bow-tie or “shark fin” displays
~driven 00tions Select 10rmat (525760, 625/50. anc 1125/60 HDTV). tul line-seiect, vector Calibration. preset
ne-select. preset numDbers, tr gger Source, cursor ime and volts

587 0 Waveform/Vectorscope w/SCH and Line Select

the microprocessor-run 5870 permits overlaid waveform and v2Ctor QiSplays, as well as over-
ad A and 8 inputs for precision ampliude ana timing/phase matching. Use of decoded R-Y ailows rélatively high-resolution DG and DP

cript

Roll, Scrawl, Anlmation, Eitects

* Yanable speed rofl. crawl and push {Shoe) in all directions

« Every text ODieCt. graphic and (090 can be ammated. Compiex
animations nclude having elements 10/low Paths. bounce. ete.

+ Elements can change oulline and/or il COION. transparency, Pose

n as they move and resulls are displayed It real time.

= Move Indmidual Characters In ditterent directions, make colors
thange: Nash words: make letters and words bounce: Spin a let-
ter across the screen Use fades and wiPés [0 transilion between
titles and video of Detween two Pajes of litles

Backgrounds and Graphics

+ Titles can be placed on soid color patterned of graduated back-
grounds. or they can be genlockec to mcomdng video

+ Lines, sguares, rectangles. ovals and CirCies can De Created and
placed anywhere on the screen Each graphic object can use 2
didferent cOI0r. transparency fotation. size. il and outhne

Imparted Logos and Graphics

« Accepts most PostScr pt or PCX tormat graphics without modiff-
cation. Imported ymages can be ary size and can be scaled
skewed. and rotated when Placea n screen. Transparency and
anti-aliasing can be detined when Jraphic 1 generated.

Expansion Capabllities

Although PowerScript operates on its own. you can Still add

peripherals and connect To a compuler or network Two PC-card

siots aliow the addition of non-vorahite 113sh-RAM and Ethernet

cards RS-232 port allows connection o deskton computers for

agded storage and dowinigacing of *onts or graphics from a PC

5850C VECTORSCOPE

The ideal compamon for the 5860C Waveform Monitor, the
5850C agds Simuitanecus $ide-bs-Side wavefOrm and veclor
monitoring. Featured is an electronically-generateg vector

scale that preciudes the need for fussy centering adjustments
and easeés Phase adjustments from relatively long viewing dis-
tances. Provision s made 10r $el3cting the phase reterence
from &ther A or B fnpuls or a separate external timing
reference.

readout of error wilh an analog disPlay 01 SCH

erfor over field and line times. FUll-raste

Models 58724 otfers all the ogeraling advantages of the 58
relamed). making il ideal for safellite work

5864A Waveform Monitor

A two-inpul wavetorm momitor that
ofters full monitoring facilities for
cameras. VCRS and video transmis
sion inks. The 58644 offers front
panel selechon ol A o7 B inputs. the
chowe of 2H or 2V display with
Sweep magnification. and fiat fre-
Quenty response or the
insertion of an IRE fiter in
ddition. a switchable gan
boost of X4 magnities sewp to 30
RE urits, ang a dasned graticule line at 30
units on screen tacilitates easy setling ol master
pedestal. Infensity and focus are fixe® and automatic for ophmum
dispiay. Supplied with an instruction manual and OC power cable.

Desig

batte:

Ll

1@ 0PLONS with the aperating simphi

¢ Select 15 aso featured vath on-screen readowt of selectec fines, a sirobe on the PIX MON
output signat to highlight the selzcted ine. and presets 10r up 18 nin@ lines tor routing Checks

5872A Combination Waveform/Vectorscope

except tor the 1oliowing SCH 1s deleted from the 58724

screen

ne select

5854 vectorscope

A dual channef compact vec:
torscepe. the 5854 prowides pre-
cisien Checkout of camera
encoders and Camera balance
as well a5 the means for Precise
geniock adjustments for two or
mare video sources. Front
panel cantrols choose
between A and 8 inputs

for dispiay and between A
and B tor decoder reference
Gain 1s fxed ar varable with front
panel controls f0r gain and phase adjustments. A
gan boost of 5% facilitates precis2 camera baiance adjust-
ments [n the field Supplies with a DC power cable

¢ for EFP and ENG (e‘ectromit: field produchion and electronic news gathering) operations. they feature compact size. light
«£ight ana 12 V DG power operation. Thus full manitoring facilities can be carried (nto the fieid anc powered rom NP-1 batteries
belts and vehicle power Careful thought has been given 1o the reguchon ot operating controls to facilitale the maximum in
ty demanded i held work,

——

=

ALL ITEMS ARE COMI TTH ALL ACC!

Circle (59) on Free Into Card
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computers & networks

Continued from page 22

Thinnet

Thinnet, also known as 10BASE-2 Ethernet,
is based on 50Q) coax cable and BNC connec-
tors. The cable should be either RG-58 C/U or
RG-58 A/U, and it should have a stranded
center conductor. Thinnet cable runs should
not be longer than 185 meters. The “2” in
10BASE-2 refers to this length limitation,
rounded up to 200 meters.

Thinnet segments are different from the other
topologies in this article in that the connections
daisy-chain from one computer to another
using BNC “T”s. The whole segment should
not have more than 30 computers connected to
it, and the segment must have a S0() terminator
areach end. That is exactly two S0{) terminators — not
more, not less. Anything else and you are asking for

Never use a coaxial stub to
connect the center portion of
the “T" to the computer.

trouble. Note the terminator on one side of the BNC “T”
on a computer at the end of a segment.

There are a couple of things to watch out for in Thinnet
systems. Be sure you are using the correct cable and
connectors. There is a lot of RG-59 floating around in
TV stations. RG-59 is 75() cable. You might be able to
get away with using RG-59 instead of RG-58, and then
again, maybe not. One or two weekends spent chasing
an intermittent caused by the wrong cable and you will
wish you had done it right in the first place.

Also, 5061 and 7511 connectors are different. You
might not be able to see the difference, but it’s there.

Note the 50() terminator connection to one side of the BNC “T.”

Broadcast Engineering August 1997
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Fiberinstallations require special connection systems and cabinets to
protect the cable from damage.

The same thing goes for the terminators. Use 5002, not
75(). Finally, never use a coaxial stub (a short coaxial
section) to connect the center portion of the “T” to the
computer, no matter how tempting. The Ethernet
specification calls for a limit of about 1'/2 inches from
the center of the “T” to the Ethernet transceiver.
Anything longer and you will have trouble with
reflections in the cable.

Fiber

The cost and complexity of fiber systems have changed
over the last few years. Today, fiber is really not much
more expensive to use than UTP, and it has several
advantages over 100BASE-T systems. First, it allows
you to make your cable runs more than four times as
long (412m, compared to 100m for 100BASE-T or
UTP). Second, it provides complete DC isolation be-
tween the computer and concentrator. Third, cable
runs are immune to RF and impulse noise.

However, there can be a downside to using fiber. [t can
be unforgiving when it comes to physical abuse. Fiber
cabinets allow you to protect your cables when fanning
out a multiconductor cable. They can also keep you
from accidentally kinking or overbending
a fiber cable.

Clearly, fiber is the path to the future.
UTP and coax will carry us only so far in
the race to increase network speed and
performance. Fiber allows for much long-
er cable runs and much higher operating
speeds. Some of the new gigabit networks
are being built using conventional copper
cable, but the majority of these networks
will be built using fiber.

You can find more information about
networking on Dr. Spurgeon's Ethernetpage
at wwwhost.ots.utexas.edu/ethernet.  H

Brad Gilmer is director of advanced network opera-
tions & technology for Turner Entertainment Net-
works.

www americanradiohistorv com
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professional services

JOHN H. BATTISON PE. CHAN ASSOCIATES East Coast Video Systems
'.QNSULT[NG BROADCAST ENGINEER, Strategic Marketing ¢ Public Relations ® Advertising consultants * engineers ® systemsintegrators
(f APPLIC[;\TI()NSPAM,f FNII:. Tl'(\j/. LP"(TV ]l)](g?lf;had%\sgunu. Suite C 3 Mere Count
ntenna Design, Proofs, Fieldwor| 4o wi . ou:
o St 6 . Cons cran " || R rons
Loudonville, OH 44842 President Pager (714) 5061357 Fax.973402.0208
419-994-3849 FAX 419-994-5419 s ecvs.com on oo [EXIEN
Tower Services Worldwide
HAMMETT & EDISON, INC. D.L. MARKLEY
CONSUILTING ENGINEERS 'gmﬂg Gl 's“l:%'ﬂ"-"" & Assoclates, Inc.
RADIO AND TLLEVISION e | +Static/Dynamic Analyses CONSULTING ENGINEERS
DANE E. ERICKSEN. PE F 1 P ’F“"'"X""V“"R"" 2104 WestMass Ave.
Box 280068 sLocation & Height P?;fg;':.,';ﬁ:: .
San Francisco. CA 94128 Verfeation FAX{309)673-8128
707/996-5200  TOT/996-5280 Fax 93 Davine Street, San Jose, CA 95110 Member AFCCE

Tel (408)297 -2700 Fax (408)297-2766

STATEOF THEART ENGINEERING
FOR AUDICAND VIDEC
ENGINEERING DESIGN » CAD DRAFTING SERVICES
CABLEFABRICATION »PRE-WIRED PATCHPANEL RACKS
SYSTEMINSTALLATIONS « EQUIPMENT SALES

(201 )837-8424

o "AX IZOINJ? S]M i

& gfa?nless inc.

50 Years of Broadcast Tower
Design - Fabrication - Construction

210 S. Third St. Voice 215-699-4871
North Wales, PA 19454 Fax  215-690-9597

olassified

FOR SALE

TAPE

ERASERS

The World’s Leader
In Degaussers

Erases

ALL VIDEOD

FormaTts

The Eliminator 4000

There’s nothing better than the Model 40(X)
to completely erase metal particle media in just
seconds, including the hard to eliminate audio
and control tracks. 1t's the one degausser
approved by major television networks and
production facilities across the world. Jointhe
owners of the Eliminator 4000 and see what a

Gamer Degausser can do for you.
4200N, 48th Sureet
Linceln, NE 68504
ey industnes  1-sw-zsos

TEL (402) 4349100
FAX (302)434-9133

Circle {100) on Free Info Card

* Studio Exchange *
Burbank

%k 3k %
(818) 840-1351 Fax (818) 840-1354

New and Used Video Equipment

PROMOTE YOUR
SERVICES

and increase business.
Call 800-896-9939

" CLEARLY PRUDENT. |

Forvideo duplication, demos, audition reels, work
tapes, our recycled tapes are technically up to
any task and downright bargains. All formats,

fully guaranteed. Io order call: aml
(800)238-4300 <

Audio/Video Dealer BATTERY TOWN USA Energy Plus», Inc.
. http://www.mindspring.com/-battery
Starring battery@mindspring.com. 770-975-8052 ext.
P ic& S 6210; fax 975-8915 Cell Choices & Specifica-
anasonic ony tions; Best Value. BP-80’s, NP1SB's, Belts, Film
Packs, Chargers. Inserts & Rebuilds for Sealed
CALLNOWFOR CURRENT Bricks, Bricks, Belts, Film, Notebooks. Rejuve-
SPECIALS nation contracts. Internet Access Special
BUY, SELL, TRADE & CONSIGN Promotion!
816 N. Victory Blvd. Advertise in Broadcast
Burbank, CA 91502 Engineering Classifieds!

hitp://wWww. hruadcasteuchanq_g .com

The new way o buy and sedl preouwmed hroadcast video pear 'fmlisllm
Toll-feee 24-hour  S<-
Fax-on-Demand

1-888-HAX-GE

Dial foll-frem or call -+ 1.3100842.5487 ba hawe the Eatest hal Nst senf I your fad

August1997 Broadcast Engineering
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HBROADCAST PRODUCTS =

1403 HOWARD LANE
AUSTIN « TX = 78728

1-800-128-3125
FAX: (512) 388-1833

.

SDV 4-4 - Serial Digital and Analog
Video Monitoring DA - 4-2.2/270 mbps.
Four reclocked SDV outputs, plus four CVBS or
RGB outputs. 19 bit DAGs. Fits GYG B580/8800
DA frames................

WCONSULTING- ENGINEERING
MINSTALLATION- FURNITURE

TBC-RMT - TBC Remote Control Unit
Remote control of up to 3 TBC's. For yse
with internal TBC's on BVW, DVW, PVW,
UYW, and BVH Beta machines or any
machine using Sony BVR-50 controller.

Purchased with 1, 2, ar 3 modules. With
3 modules. Now availabale for JVC
machines - Series 22, 80, 85. $960

SCR-4X8 - Serial Machine Control
Router - Input/Output Twelve rear
maunted DBY-F connectors {four contrallers,
eight devices). EIA RS-422 send and receive.
Controls: Twelve lighted pushbuttons for
thannel ossignment. .. . ..

SCP-10 - Serial 422 Patch Panel
10x10 possive non-normalling serial dato patch
panel. Two rack units high. Legend sirips and
10 patch cords included. . ... ... $350

VYUZ-P - YU/Peak Meter with Phase
Indicator - Simultaneous peak and YU
display. Solid state phase indication. Highly
reodable LED orroys. Adjusioble headphone out-
put. Hi-impedance looping inputs... $890

SPK-2 - Two Channel Audio Moniter
Two channel audio confidence monitoring.
Accepts both bolanced and unbalonced inputs.
Five switchable [istening modes. Headphone
outpu! with speaker mute . . ..

Circle (101} on Free Info Card

112

classified

FOR SALE
Buy Consign Sell Trade

Thousands of New & Pre-Owned
Equipment in Stock!

SONY rinNNACLE
Night Suite VLD [{I[e]T)

PROFESSIONAL
Call BROADCAST STORE now for The Preferred Shopper

BROADCAST
STORE

Los Angeles

818.551.6858

1840 Flower Street
Glendale, CA 91201

www.broadcaststore.com

New York

212.268.8800
500 W. 37th Street, 2nd Floor
New York, NY 10018

B - —

Circle (102) on Free Info Card

YOUR BEST
CONNECTION TO

[EANAE is
HAVE:

CANARE -CABLES -CONNECTORS -ACCESSORIES

*New LOWER PRICES
«Canare's first and most complete
Full-line Stocking Distributor
*From Stock Cables to Custom
Patch Bays and Assemblies
We're here to lielp . . . not just on the
casy stitff, but on every item you need.
Count on us for Price. Service & Support.

cn 800.999.4283

pro_sales@haveinc.com {

www.haveing.com =
HAVE:
=

MWBD#89-00000-9 4
Dealer/Installer inquines invited.
A Hudson, NY Nashville, TN

Circle (103)on Free Info Card

We can create a custom reprir* for any marketing
effort without breaking ,our budget.
For a quote call: Kim Whitmire
| phone: 913-967-7212 fax: 913-967-1900

=
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classified

FOR SALE

¥
1o you today! F!:Jr more lnformatlﬂn r.all

(310) 379-6391

B0 Box 818, Hesmasa Beach, CA 5054
-
g m &

Circle(104) on Action Card

' -’.rj"_r-'

COMPANY FOR SALE: MICROWAVE COM-
MUNICATIONS SYSTEMS Profitable manufac-
urer of proprietary microwave communica-
ion systems used for high-end surveillance
.nd remote television broadcasting. Innova-
ive and proprietary positioning and control-
ing technologies. Newly engineered product
ine. Customer base includes premier federal
aw enforcement agencies and commercial
elevision networks. Growing rapidly with
rrojected 1997 revenues of $7.4 million. Lo-
-ated in Southern California. Direct all inquir-
es to Huntington Holdings, Inc. at (213) 617-
500.

SERVICES

FULL-TIME TRANSPONDER SPACE

AVAILABLE ON CABLE SATELLITE
located in the premiere coble neighborhood on SATCOM (3
ot 131 W, using Generol Instruments DigiCipher I (MPEG-
2) video compression system. Your network could be seen

using the new digitol settop technology, improving your
network’s chance of cable camicge. In addition to
Iansponder space, uplinking, ployback, editing, ond
duplication sevices ore also ovoiloble fram our new digital
uplink focility located in Englewood, (0.
Coll Doug Greene @ 303-764-8809 or
E-Mail o dougreene@aol.com

DIUEI'SI'I'H' MII"IIE'II.II'E
nadcast

== PENng, Remote Camera t0
Eng Van for Live Hits

»Full Mction Colour
Video/audio

»Video Signal Processing
» 470 Lines @ 45+ db

> Miller Wireless
3212 NW Ave. Suite C, Box 221
Bellingham, WA 98225 USA

tel: (360) 715.3328 fax: (360} 715.1239
e-mail: milwire@televar.com

HELP WANTED

television facilities in the nation.

people to help us grow.

other challenging positions.

letter describing your career interests to:

CAREER OPPORTUNITIES

Television Engineering
We are a leader in the design and construction of many ol the most prestigious broadcast

The explosion in electronic media and the digital revolution has dramatically impacted
our growth opportunities. As a result, we are looking for a number of highly-motivated

Opportunities exist for Senior Praject Managers, Engineers, Sales Technical Support
Specialists, Computer System/Network Engineers with video experience and a number of

If you have experience in television engineering or a related discipline and would like 1o
join a dynamic company, we would like to hear from you. Please send your resume and a

Employment Manager, A.F. Associates, Inc.
100 Stonehurst Court, Northvale, NJ 07647
FAX:201.784-8637
No phone calls please. We are an Equal Opportunity Employer.

TELEVISION CHIEF ENGINEER KBIJR-TV6, A
Granite Broadcasting station, NBC affiliate,
seeks Chief Engineer possessing: Broadcast
Engineering degree; FCC Gen'l. Class Radio/
Teliephone License; proven operational man-
agement abilities to inciude effective time
management, cost management, the training
and motivation of others and effective com-
munications skills; thorough knowledge of
broadcast law and federal requirements; adept-
ness in R&M of RCA VHF transmitters, 1" &
SVHS tape formats and microwave required
and computer and digital circuit experience.
Forward letter of introduction and resume to
H.R.Mgr., KBJR-TV-6, 230 East Superior Street,
Duluth, MN 55802, Fax 218-720-9699. EOE.

O&M ENGINEER/TECHNICIANto work in the
lvory Coast for a minimum 12-month assign-
ment. Overall responsibility for maintenance
of the 27-site TV/FM network installed by
COMSAT RSl for the government of the ivory
Coast. Duties will include general mainte-
nance and response to calls for repairs, emer-
gencies and customer support. Training in or
familiarity with satellite RF equipment and
TV/FM transmitters (Harris) a must. Knowl-
edge of troubleshooting techniques, comput-
ers and support systems (emergency power,
AC) very desirable. Engineer should be a self-
starter with good interpersonal skills for
customer interface, familiar with working in
Africaand have some knowledge of the French
language. Excellent salary and completion
bonus offered. Send resumes to S. Eklund,
COMSAT RSI, 22300 Comsat Dr., Clarksburg,
MD 20871; fax: 301-428-5185; e-mail:
Sharon.Eklund@COMSAT.com.

DIRECTOR OF AUDIO PRODUCTION/AUDIO
ENGINEER: One of the south’s first full digital
video production facilities needs aggressive
person ready to take control and grow in the
field of audio production. KTBS-TV, ABC,
Shreveport, LA, has animmediate opening for
an experienced, strong voice for commercial
production, news, and station promotion.
Individual must possess good interpersonal
skills, as well as being capable of producing
energetic, creative, and dynamic audio pro-
duction for local, regional, and national mar-
kets. 3-5 years experience is preferred. Full-
blown audio suite is waiting for you. No
phone calls. Send non-returnable demo tape
and resume to: AAEL-BE, Box 44227, Shreve-
port, LA 71134-4227. EOE.

August 1997 Broadcast Engineering
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WE PLACE ENGINEERS
USA & WORLDWIDE

@ KEYSTONE INT'L., INC.

16 Laflin Road, Suite 900
Phone (717) 655-7143

Pittston, PA 18640, USA
Resume/Fax (717) 654-5765 wr

Turner Broadcasting System, the leading
News, Sports, and Entertainment systemin
satellite communications, has career
opportunities for engineers with broadcast
maintenance experience. These positions
demand an extensive backgroundin
television engineering and atleasttwo years
of training in electronics technology. Turner
Broadcasting System offers an excellent
benefit and compensation program.

Sendresumesto:

Mr. Jim Brown, Corp. Engineering
Turner Broadcasting System, Inc.
One CNN Center
P.O. Box 105366
Atlanta, GA 30348-5366
(404) 827-1638 office
{404) 827-1835 fax

TBS is an equal opportunity employer

C-SPANISSEEKING AN ENGINEER to operate,
install, repair and maintain a broad range of
television origination and transmission equip-
ment with minimal supervision. Assures
high-quality transmissions when stationed
both in-plant and at remotes. Drives, oper-
ates and sets-up uplink truck. Bachelor's
degree, technical degree or equivalent with
three years related work experiencerequired.
Demonstrated knowledge of installation,
operation, maintenance and repair of a major-
ity of television origination and transmission
equipment with a broad knowledge of signal
fiow and routing. Ability to organize and
troubleshoot in novel situations. Send re-
sume and salary requirements to: C-SPAN/BE,
Human Resources. 400 N. Capitol Street, NW,
Suite 650, Washington, DC 20001. EOE
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NOW MAKE IT REAL

Sony's Business and Professional
Group is seeking the following
broadcast professionals:

Senior Video Systems
Design Engineers

We are looking for seasaned engineers to
design large-scale digital audio/video facil-
ties, including floor plans, equipment rack
layouts and detailed signal flow diagrams.
Candidates must have 5+ years' experience
with state-ofthe-art analog and digital AV,
production and broadcast facilities, and be
especially strong in systenHevel engineering
design and technical probiem-solving. Fluency
in MS Excel for Windows is required;
AutoCAD, Word and Access knowledge is a
plus. Teamhuilding, communication skills and
the ability to work with minimal supervision
are also key. We have both regular and con-
tract postions available, but all require fulk
time presence at our San Jose facilty. Some
travel during installation/testing will be
required. (Job #CYBEI)

Project Managers

Responsible for the management of resources
to execute fully integrated broadcast systems.
Must be able to complete projects on time and
within budget. The ideal candidate will bring
5+ years of project management in broadcast
or production systems. (Job 4CY-BE2)

Senior Marketing
Manager

Develop and direct marketing strategy for the
broadcast industry. This includes video file
serverbased automation systems, master
control routing switches and related prod-
ucts. Position requires 10+ years of exten
sive marketing experience in broadcast or
other closely related industry. (Job #CY-BE3)

Please send your resume,
INDICATING CODE OF
INTEREST, to: Sony
Electronics Inc., MS SJ-2C2,
3300 Zanker Road, San
Jose, CA 95134.1901. Fax:
(408) 855-5166. E-mail {in ASCII text):
5i_jobs@mail.sel.sony.com. For more
information, visit our Web site at:
http:/www.sony.com/jobs/ ECE.

SONY.
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HELP WANTED

MICROWAVE RADIO AND SYSTEMS SALES
Broadcast Microwave Services, Inc. (BMS), a
COHU company manufactures transmitters,
receivers, antennas and antenna systems for
use in commercial, industrial and govern-
mient applications, typically from 1.4 GHz to
15 GHz. A position is available for an East
Coast Factory Salesperson which will encom-
pass preparing quotations to customer re-
quirements, including system and link analy-
sis, and travel related to customer visitations.
The successful applicant will have a minimum
of five years experiencein adirectlyrelated job
and, preferably, will have a minimum of BS in
related discipline. Experience with govern-
ment bidding and contract procedures is
essential, export experience helpful. Please
sendresumeincludingsalary historyto; Broad-
cast Microwave Services, Inc., Attention:
General Manager, Post Office Box 84630, San
Diego. CA 92138-4630. An Equal Opportunity
Employer.

ASSISTANT CHIEF ENGINEER Highly moti-
vated individual with management ability;
strong background in all facets of TV opera-
tions from traffic to transmitter. Must pos-
sess systems planning., maintenance and in-
stallation knowledge. Hands on required. FCC
general class license and strong computer
skills preferred. Resume to KTXH UPN-20,
Dept. B/E, 8950 Kirby Dr., Houston, TX 77054.
EOE

CHIEF ENGINEER Mid West indie, top ten
market, looking for experienced broadcast
engineer to manage growing department. Ex-
cellent technical skills and supervisory expe-
rience a must. Thorough understanding of the
future of broadcast technologies also required.
Send resume and salary requirements to:
Classified Ad Coordinator, Broadcast Engi-
neering, Dept. 787. 9800 Metcalf, Overland
Park, KS 66212-2215.

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. EQOE.

WDEF-TV, A CBS AFFILIATE in beautiful
Chattanooga, Tennessee has an opening fora
Chief Engineer. Successful candidate must
have at least 3-5 years transmitter experience,
up to speed on all studio equipment and have
good computer knowledge. Will be respon-
sible for entire technical operation, including
building and grounds. Will supervise staff of
maintenance personnel as well as operators.
Will be responsible for the preparation and
maintenance of technical budgets, both short
and long term. Should be hands on, Salary
commensurate with applicant's skills and
experience. Excellent benefits. WDEF is a
Media General station, EEO employer, M/F.
Pre-employment drug test required. Send
resume to the attention of: Jim Grimes,
President/GM, WDEF-TV, 3300 Broad St., Chat-
tanooga, TN 37408.

Broadcast Engineering August 1997
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CHIEF ENGINEER WPVL-TV, PHILADELPHIA
We need someone with an in-depth knowl-
edge of digital video and audioc technology as
we begin our conversion to ATV, as well as
complete understanding of broadcast and
microwave RF technology. Candidates should
have experience in TV broadcast engineering
management including studio and transmit-
ter facility maintenance, capitai project plan-
ning and implementation, production and on-
air operations, scheduling of technical per-
sonnel, preparation of operating budgets,
knowledge of all building systems and compli-
ance with all government and industry regu-
laticns and standards. We want a team player
who has a proven ability to work well with
employees and fellow department heads.
Degree in technically-related field or equiva-
lent experience required. Send resume and
cover letter (no calls/faxes) to Dave Davis,
President and General Manager, WPVI-TV,
4100 City Line, Suite 800, Philadelphia, PA
19131. EQE.

MAINTENANCE ENGINEER, WIHL-TV,
Johnson City, Tennessee seeks an experi-
enced individual for a staff position as a
maintenance engineer. The ideal candidate
must have three years experience in studio
maintenance. Must also have videotape, sat-
ellite and computer related experience. Net-
work and software experience with Ethernet
and Novell Netware and Microsoft Office and
cc:Mail alsois preferred. FCC General License
is required and SBE certification a plus. Must
be a self-starter with goed work habits and
good organizational and people skills. Send
resumes and salary requirements to: WJHL-
TV, Attn.: Chief Engineer, POBox 1130, Johnson
City, TN 37605-1130. EOE. M/F. Drug test
required.

MAINTENANCE ENGINEER Great weather,
great people, cost of living inexpensive. Sony
and GVG 3/4 a must. Minimum 2 years
experlence. Fox affiliates. Resumes - Fax 915-
655-8461. Women and minorities are encour-
aged to apply. EOE.

CHIEF ENGINEER Join the team at Ameritech
Creative Media. Keep cur high end video and
multimedia facility ticking as the Engineering
and Technology Manager. Manage all technical
facilities and supervise engineering staff. Over-
see equipment integration and maintenance
while planning for future growth. interact with
production teams to help plan for multimedia,
web, video, audio and graphics production in a
fast paced environment. Keep computer data-
base/systems operational. We require 10+ years
in broadcast engineering or equivalent. Solid
knowledge of analog and digital equipment a
must. Direct experience in facility design, con-
struction and maintenance is essential. 5BE
certification required. We're looking for a stra-
tegic thinker with great people skills who will
help shape our future. Mail or fax your resume
to; Ameritech Creative Media, 425 W, Randolph
St., Suite 1300N, Chicago, IL 60606, Fax# 312/
466-2930. Please, no phone calls.

HELP WANTED MAINTENANCE ENGINEER
SE Fox News affiliate, UHF, Microwave Engi-
neer with 2-5 years studic experience and
computer skills, EOE/AA Employer. Fax re-
sume to 912-435-0485.
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HELP WANTED

IMMEDIATE OPENING AVAILABLE FOR self-
motivated, team oriented Remote Broadcast
E.1.C. for West Coast mobile production com-
pany. Knowledge of all facets of production
and the skills and ability to do component
level maintenance on switchers, cameras,
DVEs, VTR's and audio equipment. Will be
involved in the construction and integration
ol new mebile units. Knowledge of digital
technology is a definite plus. Must have 5
yaars broadcast engineering experience. Sal-
a ycommensurate with experience. Please fax
or send resume and salary history to: 805-294-
0209 Fax, Attn: Chief Engineer. 27555 Avenue
Scott, Valencia. CA 91355.

BROADCAST TECHNICIAN for South Florida
based Christian Television Ministry. Respon-
sibilities include installation and rejpair of all
tvpes of broadcast audio and video equip-

ent, including Betacain digital equipment,
monitors, lkegami cameras, and multi-cam-
¢ravideo equipment. Theideal candidate will
be a committed Christian with a strong desire
1o serve the Lord, possess a minimum of an
AN Deygree in Electronics and 2-3 years of
related experience. Additionally, the success-
ful candiclate must be able to work flexible
liours.  Salary commensurate with experi-
ence; excellent henefits. Fax or Email resume
i« Human Resource Manager, Coral Ridge
Ministries, Media. Inc., 954-351-2496:
| Hazen@crministries.org.

C RAWFORD COMMUNICATIONS Television
Maintenance Engineer. Crawford Communi-
cations, 