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The Bridge Router can
hold all the electronics you'll
need for a small console: I/O
cards, mix engines, and DSP
processors. Naturally it can
also have automatic fail -over
DSP and CPU cards to keep

you on -air. You can expand the
system with a simple cage -to -

cage interconnect.

It's not just a Digital Console,
IT'S AN ENTIRE AUDIO INFRASTRUCTURE

YOU CAN START with a simple AES router with analog and digital inputs and
outputs. From there you can add logic I/O cards and scheduling software; you can

link multiple master bridge cages together to achieve thousands and thousands of
I/O ports; you can create a custom system that includes multiple smaller remote

satellite cages- with everything interconnected via CATS or fiberoptic links.
BUT THAT'S JUST THE BEGINNING: you can also add mix engine cards, interface

to your automation system; you can choose from two different WHEATSTONE series
control surfaces CD -5.1 or D-9), each specially configured for production room, on -

air or remote truck applications. We also provide a full complement of Ethernet
protocol remote router control panels, as well as a complete family of plug-in

modules that interface the routing system to existing Wheatstone
digital and analog standalone consoles.

The D-9 is
Compact yet Powerful:
It can route, generate and monitor 5.1
surround signals and produce simultaneous 5.1 and
stereo master signals for your dual broadcast chain.
The console also provides extensive, rapid communication
paths throughout your entire Bridge system. Motorized
faders and control setting storage and recall make show -
to -show transitions fast, easy and accurate.

V1/1-7 c)t-_-C-cir)

Wheatstone Knows Live Audio. The 0-5.1 is loaded with
MXMs, foldbacks, and clear easy -to -read displays. You'll have all
the power you need when the news breaks! Its intuitive layout
helps your operators work error -free, and it can handle and

generate all the 5.1 content and simultaneous stereo
capability any large or medium market station could need.

the digital audio leaders
600 Industrial Drive, New Bern, North Carolina, USA 28562
tel 252-638-7000 / fax 252-635-4857 / sales@wheatstone.corn
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Gone fishing?
Not this Saturday morning.

You're on the hook.

Remote, in-depth transmitter, transmitter facility and studio analysis and management...anywhere, anytime...from Harris!

Tired of the personal sacrifices you make every time something's not right at the transmitter? Tired

of watching your 50 -hour week turn into 80?

We understand. And we've got the solution: Harris Remote Management, Now, take
advantage of a fully integrated suite of remote tools that offer complete studio monitoring and
control, transmitter monitoring, and transmitter facility monitoring. With an unmatched history as

the technology leader for broadcast facility management, Harris provides the ultimate IP-driven

control and intelligence products, products you can integrate as separate components (with later

upgrades) or as complete solution. You'll enjoy web -based monitoring available through wireless

laptop, cell phone, and PDA. You'll be able to solve problems with your counterparts dozens...or

thousands of miles away. Best of all, you'll work more efficiently...and get your life back.

For more information about Harris Remote Management and ReCon, eCDi'" and HBM, contact your local District Sales Manager
or visit us online at www.broadcast.harris.com.

www.broadcast.harris.com

*CM', ReCon and HBM are three
separate packages that work great together

eCDr- Transmitter Remote Management
Transmitter status control and monitoring with

transmitter signal performance monitoring.

ReCon - Facilities Remote Management
Remote control power and flexibility along

with ease of installation and use.

HBM - Network Remote Management
Consolidate expert manpower, cut response

time and increase broadcast system availability.
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ThE numbErs arE in.
In an industry where numbers mean everything, Avid has delivered

more all -digital, end -to -end news production systems than all of its

competitors combined. Avid helps broadcasters improve the number

that matters most - the bottom line.

Networks. Affiliates. Cable. Large, medium, and small markets.

Around the world, more and more broadcasters are turning to

Avid for a competitive advantage through integrated media asset

management, editing, storage, and newsroom solutions.

- Designed to deliver true, real-time collaboration through

seamless connectivity

- Integrated through an open, high-performance

media network architecture

- Trusted by the people who make news happen

- Available today, engineered for tomorrow

-- Find out more at w w w .av d .c o m/ broa d c a st

make manage move I media- Avid
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FEATURES
48 A new way to monitor DTV

transmission line
By Andre Skalina and William A. DeCormier
Find out how a new DTV transmission -line monitoring
method can locate a problem on the line to within approxi-
mately 48 feet.

52 Pressurizing coaxial cable
By Rolin Lintag
Learn how to keep your facility's coaxial cables properly
pressurized to prevent arcing and improve power -handling
capacity.

56 Digital asset management: Process
over product
By Edward Hobson, Bob Slutske and Blake White
To solve the digital -asset -management puzzle, treat DAM as
a process, not a product.

BEYOND THE
HEADLINES

Download

16 Use it or lose it

FCC Update

24 MSTV proposes DTV channel
assignment plan

DIGITAL HANDBOOK
Transition to Digital

26 The component digital standard

Computers and Networks

32 Internet network protocols

ProilliPtiOn Clip!

38 Digital spot delivery

Broxicaltigitenng

ON THE COVER:
A new monitoring
method could help

DTV stations pinpoint
problems in their

transmission line more
accurately. Pictured:

Digital station KSWK-
TV's Dielectric THA

antenna, Bunker Hill,
KS. Photo courtesy

Lloyd Mintzmyer.

(continued on page 8)
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In our 'get the news first...and faster" word, Panasonic's DVCPRO P2

Series provides the instant advantage, with no moving parts, no consumed

media and no need for digitization prior to editing. P2 solutions offer

low operating costs and seamlessly connect original -quality DVCPRO

data to laptop editors, servers and IT media. Just what you'd expect from

DVCPRO. To find out how Panasonic can improve your news operation,

call 1-800-528-8601 or visit www.panasonic.com/p2

2R13 Panasonic ideas for life

2004 Panasonic Broadcast
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new products
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Freezeframe

BROa1:2,299,T

Maintaining
iaxiqualit

In 1986, NHK announced a
high -sensitivity camera
pickup device called the
HARP. It was updated to the
Super -HARP in 2001. What
does HARP stand for and

how much more sensitive
was each version than a
conventional Saticon?
Correct entries will be
eligible for a drawing of
Broadcast Engineering T-
shirts. Enter by e-mail. Title
your entry "Freezeframe-
July" in the subject field and
send it to:
editorgprimediabusiness.com
Correct answers received by
Sept. 1, 2004, are eligible to
win.
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High Definition.
Higher Standards.
Highest Performance.

As hi-def takes over the field, one media company is prepared to exceed your needs. A Maxell,

we set a highe- standard. Thus, each and every Maxell hi-def product, from D-5 to HDCAM, incorporates

the most advanced technologies and manufacturing techniques to deliver the highest performance possible.

To learn more about Maxell Professional Media, call 800-533-2836 or visit www.maxell.com.

HDCAM mexeil
Expanding Memory & Mobility

Recordable Media Data Storage Portable Energy Technological Partnerships



PDVI-530 Camcor,,er

SUPPORTED BY: AVID, EVS, INCITE,
LEITCH, OMNEON VIDEO NETWORKS,

© 2004 Sony Electronics Inc. All rights reserved. Reproduction in whole or in part without written permission is prohibited. Features and specifications are subject tochange without notice. Sony,
DVCAM, MPEG IMX, Professional Disc, Vegas, XDCAM, XPRI and their respective logos are trademarks of Sony. Offer is subject to credit approval by Sony Financial Services LLC.



SONY

THE XDCAM SYSTEM. AN INNOVATION THAT

COMPLETELY REDEFINES THE WAY WE WORK.

After decades of recording on tape, professionals are discovering the sweeping

significance of the XDCAM- Professional Disc" system.

XDCAM recording redefines "speed," with the ability to edit in the camcorder. Not to

mention the power of the proxy. A frame -accurate low -resolution copy of your material,

proxy AN is an incredible tool for browsing, editing and transferring your footage virtually

anywhere. Across the studio or across the world,. You can rush proxy into an editor at

up to 50x real time. So your office staff can start editing even before the disc arrives!

The XDCAM system redefines "video" by recording your clips as MXF data files,

inherently friendly to IT networks and IT storage. Use your PC to browse the contents of

an XDCAM disc located on another continent. Then transfer just the clips you need

across the data network. Your workflow efficiency goes way up. Your cost of ownership

goes way down.

Anc XDCAM recording redefines "robust" with a laser transport that resists bumps,

jolts, shocks, temperature swings and humidity. The laser transport is so robust, it's

protected by Sony's 7 -year "Power -train" warrarty. (See actual warranty for details).

There's so much more to the story. You'll be amazed by the revolutionary, affordable,

reusable Professional Disc media. You'll choose from DVCAM- or MPEG codecs,

shooting in interlace, progressive or 24PsF. You'll command multi -megabytes of metadata.

And you'll leverage a world of compatible products from leading manufacturers.

You owe it to yourself to experience this powerful innovation. XDCAM. Here and Now.

FOR DETAILS, VISIT NAPNWSONY.COM/XDCAM

0
Dollars Down

Percent Financing

Payments'

Until January 2005 (on approved credit)"

OMNIBUS SYSTEMS LTD., PINNACLE SYSTEMS, QUANTEL, SGI,

SWE-DISH, TELESTREAM, THOMSON / GVG, VEGAS, AND XPRI.

*To be eligible for the 0% program, purchase any XDCAM POW -series model between March 1, 2004 and September 30. 2004. No interest charges assessed if amount is paid in full by January 2.
2005 If payment in full is not raceived by then, the unpaid balance will be converted to a 24 -month principal and interest term loan



Another
government entitlement

I've been saying for years that the federal govern-
ment would make receiving TV a right - an en-
titlement. But no, many of you wrote to tell me I

was wrong. Receiving TV would never become a free-
bie funded by Uncle Sam. Yes it will!

FCC Media Bureau Chief Ken Ferree recently con-
firmed that the only thing standing in the way of taking

back the analog spectrum was meeting the 85 percent -

reception rule. That's the requirement that says 85 per-
cent of the audience must be capable of receiving digi-
tal television signals.

Broadcasters had been operating under the assump-
tion that, until 85 percent of their audience could re-
ceive OTA DTV, they'd have a lock on their analog
channels. And, as most in this industry know, it takes
a long time for viewers to replace their receivers. This
meant that we'd have analog around for years to come.

But, in typical government parlance, if you can't win
playing by the rules, just change the rules. The FCC is
poised to change the rules, and the score will be poli-
ticians 1, broadcasters 0.

Eager to get their hands on the money that might be
generated by TV -spectrum sales, politicians have been
kicking the FCC to move things along faster. Here's
where two significant rule changes come in.

First, what if, instead of just OTA reception, the FCC
counted digital cable toward that 85 percent figure?
That's exactly what Michael Powell's commission has
proposed. Currently, the idea is awaiting a full com-
mission vote. If the FCC approves the plan, broadcast-
ers would have until Oct. 11, 2008, to elect either cable
carriage of their signals in analog format or full -digi-
tal carriage - but not both.

Any station electing for digital cable carriage would
see an immediate reduction in audience because only
those viewers with DTV receivers (or digital cable)
would be able to receive their signal. And, those sta-
tions that elected for analog downconversion would
keep whatever cable audience they had - but would
be unable to provide them with digital service.

Broadcasters used to think that such a cutoff plan
wouldn't work because approximately 17 percent of view-
ers still get their television from OTA signals - virtually
all in analog. Turning off the analog transmitters would
doom those viewers to no television. Do you think poli-
ticians are going to take away granny's TV? No way!

Here's where the second part of the FCC's plan comes
in. The government simply declares receiving OTA TV
an "entitlement:' Similar to welfare, housing, phones
and other services for the poor, the ability to get OTA
TV would basically become a civil right. As such, the
government would guarantee that if you can't afford a
new TV or STB, they would provide it for free. Once
again, this is another government giveaway and bu-
reaucratic boondoggle.

What's next? Will it be free HD television sets for the
poor? After all, if receiving OTA TV is a "right," isn't
seeing HDTV a right, too? We can't have the poor
watching TV on 4:3 non -HD sets - that would be
discrimination. Next up will be free HBO and STARZ.

Years ago, I said that the government would declare TV
reception a right and provide free receivers. We're now
only months away from big brother making that predic-
tion come true. When it does, hang on to your wallet!

editorial director

Send comments to.  odltor©primediabusiness.com  www.broadcastengineering.com
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DENSITE SERIES
ADVANCED INTERFACING CONTROLLED OVER IP

How smart can interfacing get?
You may be surprised.

Take a look at Miranda's Densite Series which offers advanced control over
IP from the desktop.

From a highly adapted interface, you can see thumbnails of signal feeds,
waveform and vectorscope displays, as well as full proc-amp controls.

And the range has just been expanded with 23 new cards to cover all the
essential interfacing and distribution functions.

So if you're looking for more intelligent interfacing solutions, call Miranda.

Miranda Technologies
tel.: 514.333.1772 - ussales@miranda.com
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The value of a good engineer
Brad,
I enjoyed your May editorial. You're

absolutely right: Given an intermittent
that happens during air, most video
engineers would just dive in and DO
something (including "percussive
maintenance" if that did the trick). I
can personally attest to this, having
held my thumb against a pinch roller
for 30 minutes straight to get a video-
tape to play correctly. We should never
lose sight of the ability to improvise
in a tight spot.
Wondering where my thumbprint

went,
JOANNE

CLEVELAND, OHIO

DTV tuner requirements
Harry,
Were the 2007 dates given in the re-

cent "FCC Update" article on the re-
quirement of digital tuners correct, or
is that a misprint?

LARRY FRIDDLE

KHBS/KHOG-TV

Harry C. Martin responds:
Our report in a recent issue about

DTV tuner requirements was correct
but, perhaps, incomplete. Indeed,

2007 is the deadline by which all TV
sets, VCRs and DVD players must be
equipped with DTV tuners. But, for
TV sets, the requirement is phased in
over five years. By July 1, 2004, 50 per-
cent of TVs manufactured with 36 -
inch or larger screens must have the
tuners. The requirement for equip-
ping such large sets goes up to 100
percent as of July 1, 2005. Sets with
25- to 35 -inch screens must meet the
requirement by July 1, 2006. July 1,
2007, is the deadline for smaller TVs
(13 to 24 inches), plus all VCRs and
DVD players.

FCC proposal to allow Wi-Fi

on unused TV channels
Harry,
Speaking as a 35 -year amateur -ra-

dio operator, I can say that this pro-
posal is not a good idea. The poten-
tial for interference is just too great.
My experience with operating ama-
teur radio bands at 432, 903 and
1296MHz has shown that shared al-
locations are tricky to pull off, even
with a limited number of users who
understand and can tolerate the in-
herent interference problems. The
trend in electronics for years has been
to make wireless communication de-
vices as inexpensively as possible,
with minimal amounts of filtering
(active or passive) to pass FCC -type
acceptance rules, but just barely. A
more sensible approach would be to
carve out a block of contiguous chan-
nels from the current UHF spectrum
and assign them solely to Wi-Fi and
other wireless consumer devices
(part 15, etc.) If the broadcast TV
"core" shrinks to channels 2 to 51,
why not assign 10MHz from about
700 to 710MHz exclusively for this
purpose? This way, any potential in-
terference would be among these re-
stricted radiation devices, not to

broadcast television at lower frequen-
cies. Empirical studies have already
shown that DTV broadcast channels
can be sited closer than analog chan-
nels. In many major markets, numer-
ous two- and three -channel
groupings of sequential DTV chan-
nels are operating with little diffi-
culty. So, reducing the core of TV
channels should work to free up spec-
trum space. But, the addition of scat-
tered Wi-Fi services in and amongst
DTV channel allocations is a wild
card in terms of interference, due to
problems with intermodulation
products and the varied signal levels
associated with OTA DTV reception.
I am concerned that constant politi-
cal pressure on the FCC to free up
more television spectrum for con-
sumer electronics (and other pur-
poses) may lead to compromises in
the solid and conservative RF engi-
neering practices the FCC has fol-
lowed in the past when determining
spectrum allocations. Home wireless
technology is a wonderful thing, to
be sure, but "cheap" and "good filter-
ing" are not usually found in the same
sentence when it comes to consumer -
grade receiver design.

PETE PUTMAN

DOYLESTOWN, PA BE

March Freezeframe:
Q. What former TV automation
company went by a name that
rhymed with bake and marketed a
product called ALS?
A. Lake, Automated Library System

Winner:
Tom Alderson

Test your knowledge!
See the Freezeframe question of the

month on page 8 and enter to win
a Broadcast Engineering T-shirt.

Send answers to bdick@primediabusiness.com
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K2 IOT and K3 MSDC
IOT's from aim

EASE OF USE
No IOT system is easier to
tune and maintain than the
Eimac K2 and K3 MSDC IOT
amplifiers.

K2 tube replacement and main-
tenance can be handled by one
person without removing the
cavity assembly from the
cabinet.

RELIABILITY
Oil -cooled K3 MSDC IOT

 no electrolysis with oil.

 minimal maintenance.

 low pressure. low flow rate
operation_

K3 three stage MSDC design
simplifies the power supply
requirements.

 simplicity = reliability

Eimac IOT's have documented
lifetimes of up to 70.000 hours
or more.

EFFICIENCY
Eimac's Klystode IOT pio-
neered high efficiency
UHF -TV power amplifiers.

The K2 continued this lead-
ership with enhanced
ease -of -use.

The K3 three stage MSDC
10Tdemonstrates efficiency
of up to 58%.

Eimac Division

301 Industrial Road
San Carlos, CA 94070

fax 650.592.9988
email.iot@cpii.com

imam- "'mow- -UM
CommunicatOns & Power Induslries ISO 9001:2000 Certified . Made in USA
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Use it
lose it
BY CRAIG BIRKMAIER

For decades, broadcasters have
been blessed with free access
to some of the most desirable

spectrum in the RF bands. But, be-
cause of the technical realities broad-
casters encountered when they first
constructed transmission facilities on
this "beach -front property," they have
used this spectrum inefficiently. The
market -based approach to broadcast-
ing and the potential for interference
between stations operating on the
same channel in adjacent markets (or
on adjacent channels in the same mar-
ket) has left much of the spectrum as-
signed to 1'V and radio broadcasting
(at least half the spectrum in any mar-
ket) unused to prevent interference.

The use of high-powered "big sticks"
by TV broadcasters to cover large geo-
graphic areas makes this problem
worse. For example, the rules for digi-
tal TV allotments specify minimum
spectrum separations between co -
channel stations ranging from 196.3
to 273.6 kilometers, and separations

or
of 110 kilometers between adjacent -
channel stations that are not colocated
or in close proximity.

The decision to continue with this
approach to TV broadcasting as the
industry makes the transition to digi-
tal may now be coming back to haunt
TV broadcasters.

to support new services, including
wireless telephony and broadband
data services, has had broadcasters on
the defensive for decades.

In the mid -`80s, the FCC proposed
that land -mobile telephony be allowed
to share some of the frequencies as-
signed to broadcasters. In markets

The demand for spectrum to support new
services has had broadcasters on the

defensive for decades.

The HDTV Trojan horse
For decades, other industries have

coveted the spectrum occupied by TV
broadcasters, partly because of the
desirable propagation characteristics
in these bands, and partly because of
the general scarcity of spectrum re-
sources. Advances in transmission
technology have made it possible to
develop services in higher -frequency
bands, but the demand for spectrum

HD use at stations  ains  o  ulari
Only one In five U.S. studios/facilities currently uses HD

 Are using II Plan to use Do not plan to use

47%

Source:TrendWatch www. trendwatch. corn

where a channel was unused because
of potential interference with other
broadcasters, the proposal would have
allowed land mobile to operate low -
power, two-way radio services. Broad-
casters needed an excuse to prevent
this erosion of their "property rights."

The genesis of the current transition
to digital broadcasting is rooted in the
perceived need to prevent other in-
dustries from sharing the TV bands.
In 1987, TV broadcasters went to the
FCC with a bold request. They sug-
gested that it would be inappropriate
to allow land mobile to share the TV
bands because broadcasters would
need this unused spectrum to offer a
new service - HDTV. Each station
would require a second 6MHz chan-
nel to carry an analog augmentation
signal with the added information
needed to upgrade NTSC broadcasts
to HDTV. The FCC postponed the
decision to allow frequency sharing
while it investigated the broadcasters'
request. As they say, the rest is history.

Thanks to the broadcasters' HDTV
Trojan horse strategy, nobody knows
for certain when broadcasters will re-
turn the frequencies assigned to ana-
log NTSC broadcasts to the govern-
ment for other uses. When the FCC

16 broadcastengineering.com JULY 2004



Teeing Up For
Perfect Audio

Standing from left:

Steve Specht (Audio Operator ,

Chuck Jones (Maintenance
Erg meet),

Jim McCabe (Audio Operator .

Seated. Derrick Beauregard
Audio Operator).

Performance shines as The Golf Channel chooses the SSL C100 Digital Broadcast Console

"It's the inherent design f inctionality that makes the SSL C100 the console of choice for The Golf Channel," slates

VP of Network Operatioms Andy Murphy. "The maximizing of console power it a compact space, while retaining the

intuitive logic of one-knal -one-function control operation in a console with mjltiple layers is truly remarkable.

Combine this engineerirq feat with SSL's great reputation for quality build, emellent service and great sound, and

you have a product that i; perfect for the live -to -tape and live -to -air prograrrs we produce."

C100 delivers 'Next Generation' Digital Broadcast Features

 Secure operation with Self -Healing and Redundant features  Future -proof investment (surround capable for HDTV)

 Dedicated broadcast design that is simple and powerful  Network integration as standard

 Cost-effective, scalable design to fit a wide range of budgets

Solid State Logic

THE GOLF CHANNEL

Cl 00
(BROADCAST AUDIO TECHNOLOGY)

Begbpke, Oxford 0X5 1RU, England. Tel: +44 (011865 842300 Fax: +44 (011865 842118; Email: sales@solid-state-lop cam Web: www.ssl-broadcast.com

NEW YORK LOS ANGELES TOKYO PARIS MILAN

Tel: +1 (11212 315 1111 Tel: +I (1)323 463 4444 Tel: +81 (013 5474 1144 Tel: +33 (011 3460 4666 Tel: +39 039 2328 094



authorized DTV broadcasts in 1997, it
set a date of Jan. 1, 2007, for the return
of the analog channels. Within months,
broadcasters had used their consider-
able influence in Washington to ren-
der that date meaningless. Congress
amended the 1997 Balanced Budget Act
with a provision requiring 85 percent
of the homes in a market to be capable

of receiving all of the DTV broadcasts
in their market before the FCC could
shut down analog service. Currently,
less than 5 percent of U.S. homes have
receivers that can pick up all these DTV
broadcasts.

By any measure, the Trojan horse
strategy has been a success. But pres-
sure has been mounting to move the

4 OUT OF 5 CONTROL. PHREAKS PREFER
5UNOANCE DIGITAL- FOR STATION AUTOMATIC N!
ANO THE FIFTH GUY? ...OUT MAKING A DONUT RU1.

D IC@ El IT' a 113
PLAYOUT Automation

MEDIA Management
NEWS Automation

ASSET Management

,10[1KliarlOC1)

Sundance Digital, Inc.
972-444-8442

sales@sundig.com
www.SundanceDigital.com

transition along, and now there are
noises coming out of the nation's capi-
tol for imposing a new deadline.
Meanwhile, the runaway success of a
new unlicensed wireless data service
is changing the competitive landscape
again. Wireless Fidelity, or Wi-Fi, is
making it possible for people to cre-
ate small, low -power networks to de-
liver broadband data to portable and
mobile devices.

In May, the FCC dropped another
bombshell on broadcasters, announc-
ing its intention to allow the unlicensed
use of the TV bands for two types of
data services. The first is a duplication
of the Wi-Fi service that is currently us-
ing spectrum in the 2.5GHz band. In
addition, the FCC would allow any
wireless -Internet service providers
(WISPs) to deliver broadband data ser-
vices to consumers using low -power,
point-to-point transmitters.

To do this, those who would share
the TV frequencies must develop
smart radio technologies that would
detect the channels TV broadcasters
are not using. This would protect cur-
rent TV broadcasts and allow the FCC
to assign new TV channels in the fu-
ture. The technology to do this is al-
ready proven.

Now, broadcasters are going to have
to prove that the unlicensed use of
"their" spectrum will cause irreparable
harm. Will broadcasters be able to stop
this new attempt at frequency sharing
as they did in 1987, when HDTV was
used as a tactic to block the land -mo-
bile proposal?

As long as broadcasters continue
pushing to maintain the status quo of
big, high -power transmitters, the
spectrum will be used inefficiently. But
it may be impossible to prevent the
sharing of the underused spectrum for
unlicensed, low -power services. To
make matters worse, only a small per-
centage of U.S. homes actually use the
free -to -air television broadcast ser-
vice; 85 percent of U.S. homes sub-
scribe to a multichannel cable or DBS
service. The FCC has opened another
inquiry to determine just how many
people still rely on NTSC broadcasts,

18 broadcastengineering.com JULY 2004
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Performance by definition.

HD/SD Universal I/O (HDSC)



Primea. ;mane Performance by definition.

Prime Image has more than 20
years of delivering industry leading high
performance broadcast and production
processing equipment.

"Providing to the industry some of the
most advanced technology to meet the
latest broadcast and professional media
applications has made us number
one in several markets," said Rodney
Hampton, Prime Image's Vice President
of sales and marketing based in San
Jose, California. "Prime Image has
a history of not just meeting basic
standards within the market, but we
truly outperform industry standards
and expectations. We have truly
earned the marketing statement:
Performance by definition."
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If being the best in your highly competitive
broadcasting industry is where you need to be,

look to the experts to help you compete while
delivering results with Prime image's newest

HD/SD Universal I/O (HDSC).

prime Image is setting the pace by offering to global broadcast
market leaders dynamic and versatile equipment. Known for their
award winning designs, Prime Image has recently released to the

market a truly broadcast quality all-inclusive high definition, multi -functional
converter. But the best part of this new release is that this box is affordable

and designed for the future. The HD/SD Universal I/O (HDSC) is a high
definition digital standard converter ideally suited for HD broadcasters and

production facilities, or those planning to make the transition to high definition.
Up conversion, down conversion and frame rate conversion are all possible

with HDSC, utilizing motion adaptive de -interlacing technology and full frame
interpolation. The HDSC offers unprecederted I/O flexibility, accommodating
virtually any analog or digital source including computer graphics (optional).

So why purchase multiple pieces of equipment? The HDSC is the ultimate
signal integration solution for your broadcast'ng needs.

Today, we are helping broadcast professionals worldwide meet their needs
through the new HD/SD Universal I/O. The HDSC supports all world standards

I from SD through HD in either analog or digital formats. Incorporating full 10 -
bit processing, digital FIR filtering, a three-dimensional adaptive COMB filter,

motion adaptive noise reduction, full proc amp controls, and color correcting,
the HDSC provides superior processing for analog to digital conversion. A

built-in test signal generator, frame store with linear keyer, and an animated
logo inserter, are just some of the extra features which make the HDSC the

most versatile product in the industry.

Chris Gifford, designer and principal of California Media Engineering,
emphasizes that the HD/SD Universal I/O is engineered to be future -proof, in
that it will satisfy anyone's needs today as well as tomorrow. Prior to Launching

California Media Engineering, Gifford worked as Senior Design Engineer with
Prime Image, Inc. in San Jose for more than ten years.

To learn more about the HD/SD Universal I/O (HDSC), please contact us
at (408) 867-6519.

EME
/ California Media Engineering
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General Features
Standards Conversion

Up/Down Conversion

Format Conversion

Genlock

Video Test Generator

4 Channel Audio Delay

Remote Control

Miscellaneous Features
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rEM
California Media Engineering

www.calmedia.com

HDiSD Universal I/O (HD

INPUT: NTSC, PAL, PAL -N, PAL -M, or any ATSC standards

to OUTPUT: NTSC, PAL, PAL -N, PAL -M or any ATSC standards

INPUT: 480i, 480p, 576i, 575p, 720p, 1080i (640x480, 800x600
1024x768).

to OUTPUT: 480i, 480p, 576i, 575p, 720p, 1080i

INPUT: Composite, SVHS, Component, RGB, SDI, DV*, (XVGA) and DVI)

to OUTPUT: Composite, SVHS, Component, RGB, SDI and DV*

REFERENCE: Composite Black Burst, or HD tri-level sync.

SIGNALS: Various patterns + zone plate + size chart with circle.

SIGNALS: SDI -Embedded audio.

Analog Audio (balanced) 25 F Dsub (Industry standard pinout)
AES (unbalanced)

SERIAL: R5232/RS422 (SONY pinout)

10/100 ETHERNET

2 Programmable BNC's for control inputs or outputs.

TBC/SYNC, Video AGC, Auto freeze/trouble slide, Hot switch, Auto Proc
adjust, Noise reduction, Color correction, Audio/Video test signal generator

VITS inserter, Audio embedder/de-embedder, Animated logo inserter, User
presets, 64 Meg user frame/logo storage, Upload/download stills through
Ethernet to emulate still store with disolve/clean cut. FLASH firmware/softw
upgradeable

1RU x 17 inches x 15 inches case

Power = 100 - 120 / 200-240 VAC 60 / 50 Hz Auto Switching

*DV (IEEE 1394) can be configured for input or output but not both
simultaneously.

Specifications may change without notice.

Pr'11IMINIS
= Mx

Tel (408) 867-6519
Fax (408) 926-7294
www.primeimageinc.com

Performance by definition.
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and members of Congress
are talking about subsidies
for the holdouts so that it
can recover the analog
channels in this decade.

Between a rock
and a hard place

There is little doubt that
broadcasters will try to use
their waning power in
Washington to block the
latest FCC overture to en-
able frequency sharing.
Already, the NAB is sug-
gesting that the FCC delay
the proposed sharing until
broadcasters complete their DTV
transition. During the transition, the
new DTV service occupies many
channels. Unfortunately, as these
channels move to full power levels,
broadcasters may become their
own worst enemy. There are many

n 1987, TV broad-
casters used HDTV
as aTrojan horse in
order to prevent
land -mobile ser-
vices from sharing
their spectrum.

indications that interfer-
ence between analog and
digital broadcasts will be
significantly greater than
the industry projected
when the FCC assigned
these channels. It is going
to be difficult to prove that
unlicensed transmitters
operating at low power
levels on unused channels
are going to create a big-
ger problem. It is begin-
ning to look as if broad-
casters may need to learn
how to share.

But there may be a way out
of this ugly mess -single -frequency
networks (SFN). These could change the
competitive dynamic in this spectrum
war. They could allow broadcasters to
deliver a competitive multichannel ser-
vice in every market simply by using the
TV spectrum efficiently.

So, perhaps a new strategy is neces-
sary. Instead of falling back on the old
reliable interference canard, it maybe
time to go on the offensive. With
SFNs, broadcasters could return to
their roots - free TV - offering
SDTV, HDTV and data broadcasts,
and enough channels in the free and
clear to compete effectively with cable
and DBS. This might give viewers
compelling reasons to put up an an-
tenna again.

For more information on this sub-
ject, see FCC Proposes Rules to Facili-
tate Wireless Broadband Services Using
Vacant TV Channels, located at
hraunfoss.fcc.gov/edocs_public/
attachmatch/FCC-04-113A1.pdf BE

Craig Birkmaier is a technology consultant
at Pcube labs, and he hosts and moder-
ates the OpenDTV Forum.

SEND
Send questions and comments to:

cbirknaier@primediabusiness.com

,c1FieTbia I.

Holds color in captivity.

Introducing the new 8.4" diagonal ERG HDM-EV8OD HD
monitor wi-h extremely accurate color. Its HD innovations
include four inputs and one cutput, which allow it to be
used with multiple cameras. The monitor's DC output and
cost effectiveness make it ideil for rack mounting while
its compac-, rugged design and low power consumption
make it perfect for locction slooting. No matter how you
use it, the monitor will capture your imagination. For more
information about the HIDiv1-EV80D, call or visit our
website: erg-ventures.com, zontact@erg-ventures.com,
U.S.: +1-949-263-1630, Japan: +81-3-3760-8161

HD Monitors
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proposes DTV
channel assignment plan
BY HARRY C. MARTIN

The Association for Maxi-
mum Service Television
(MSTV), which represents

more than 500 local television stations
on technical issues, recently submit-
ted a five -step plan to the FCC for
moving all television stations to per-
manent digital channels in the core.
The goals of the plan are to (i) allow
stations to select their final DTV chan-
nel where possible; (ii) protect exist-
ing service to the fullest extent pos-
sible; (iii) promote a joint industry -
FCC effort, with the industry taking
the lead and the FCC issuing licenses
and resolving conflicts; and (iv) en-
courage an orderly transition, mini-
mizing disruption to existing DTV
operations. The plan's five steps are:

Step 1: Correct the DTV database.
MSTV wants the FCC to adopt a final
DTV database by early 2005. MSTV
observes that the FCC's DTV database
is inaccurate and consists of several
separate databases. Also, a number of
coordination issues involving Canada
and Mexico have yet to be resolved.
MSTV would like the FCC to estab-
lish a single, reliable database.

MSTV proposes the FCC immedi-
ately freeze any new requests for DTV

Television stations in North
Carolina and South Carolina must
file their renewal applications,
ownership reports and EEO
program reports by Aug. 1, 2004.
LPTV and TV translators in North
Carolina and South Carolina must
file their renewals by Aug. 1. Also
by Aug. 1, stations in Florida, Puerto
Rico and the Virgin Islands must
begin their pre -filing renewal
announcements.

channel changes, allotments or modi-
fications of DTV facilities that would
expand the existing service area or
increase interference. The freeze
would not affect pending proposals.
Once such a freeze was in place, the
commission would open a limited
window for stations to review the ex-
isting database(s) and request correc-
tions. Meanwhile, the commission
would intensify its efforts to resolve
all outstanding international coordi-
nation and interference issues.

Step 2: First round of channel selections.
Once the final database is in place, sta-
tions would make final channel selec-
tions in two rounds. In the first round,
stations with two in -core channels
would select one to use for DTV. If the
station selects the DTV channel, it re-
linquishes rights to its NTSC channel.
If the station selects the NTSC chan-
nel, it retains rights to the DTV chan-
nel temporarily to allow it to evaluate
digital operation on the channel.

Also in the first round, stations with
both NTSC and DTV channels out-
side the core would specify three per-
manent channels, protecting in -core
channels of stations with one out -of -
core channel. MSTV anticipates that
stations would complete their first -
round selections by June 2005.

Step 3: Provisional authorizations.
The FCC would then issue provisional
authorizations based on the first
round of channel selections. Stations
receiving these authorizations would
relinquish rights to all other channels,
which would become available for the
second round of channel selections.
MSTV expects the majority of stations
will at this time receive their channels
of choice. The FCC would issue pro-
visional authorizations at this time to:

stations that chose to keep their in -
core DTV channels; stations that chose
to move their permanent DTV opera-
tions to their in -core NTSC channels;
and stations with two out -of -core
channels, which could be accommo-
dated on one of their three channel
preferences. MSTV envisions getting
to this point by October 2005.

Step 4: Second round of channel selec-
tions. At this point, there still may be
some stations that have not yet received
a channel, or that find their selection
from the first round to be unacceptable.
Those stations would participate in a
second round of channel selections.

Step 5: Final DTV table. All of the fore-
going would set the stage for the resolu-
tion of any conflicts in channel requests
and issued licenses, resulting in a final
DTV table of allotments in 2006. MSTV
proposes that FCC use the following cri-
teria to resolve remaining channel con-
flicts: (i) length of time station has been
operating on DTV; (ii) population
served by the station's digital signal and
the percentage of the replication popu-
lation served; (iii) whether one or both
channels are in the low VHF band; (iv)
whether coordination with Canada or
Mexico is a problem; and (v) whether
there are zoning, environmental or
other problems.
There is no deadline for comments

on MSTV's plan and no guarantee that
the commission will hold off on
adopting parts of it or imposing a
freeze in the meantime. BE

Harry C. Martin is president of the Federal
Communications Bar Association and a
member of Fletcher, Heald & Hildreth,
Arlington, VA.

SEND
Send questions and comments to:

harry martin@primediabusiness.com
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TOTAL SOLUTION
TOTAL COMMITMENT

ZETA
iC3C3

A DIGITAL CONSOLE FOR LOCAL TV AND RADIO PRODUCTION
As a broadcaster you can't afford to compromise. With the Zeta 100, you don't have to. Based on Calrec's field -proven Alpha architecture, the Zeta 100

provides exactly the same broadcast -specific features as our larger Sigma and Alpha 100 consoles. Over 30 years of broadcast experience in a console

designed for local TV and radio production. No compromise, no problem. Just sound broadcast sense.

Intuitive control surface designed for
on -air operation

 Compact - up to 48 faders/88 signal
paths, configured as 32 stereo and 24
mono channels

Hot swappable cards and panels
throughout

Interrogation facility on every buss

2 stereo / 5.1 Surround Main Outputs

8 stereo/mono audio sub -groups

8 auxes, I6 Multitrack/IFB outputs

 Comprehensive Mix-minus/Direct
Output per channel

Powerful relay system

 Automatic redundancy on power
supplies, DSP and control processors

 Power up and operation independent
of the on -board PC

 Comprehensive buss structure.
No restrictive buss allocations

The Sigma 100 medium format
digital production console

The Alpha 100 large format

CALREC AUDIO LTD, NUTCLOUGH MILL HEBDEN BRIDGE, WEST YORKSHIRE, HX7 8E1, UK TEL 01144 1422 842159 EMAIL: enquiries@calrec.com WEB

South and Mid West States - TEL (615) 811 0094 EMAIL: ericj@redwoodweb.com

North East States and Canada - TEL, (212) 586 1376 EMAIL dsimon@studioconsultants.com

Western States - TEL: (818) 841 3000 EMAIL: jschaller@audiospec.con

ww.calrec.corn
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BY MICHAEL ROBIN

North American and Euro-
pean digital standardiza-
tion efforts resulted in

CCIR Recommendation 601, Encoding
Parameters of Digital Television for
Studios, now known as ITU-R BT.601.
This recommendation established an
agreement on a component digital ap-
proach that is compatible with both the
525/59.94 and 625/50 scanning stan-
dards. It is at the root of all subsequent
component digital developments.

The coded signals
The recommended and most com-

monly used digital coding is based on
the use of one luminance (E'y) and
two scaled color -difference (E'03 and
E'cR) signals. The coded signals are
defined by the following expressions:

E'y = 0.587 VG + 0.114 E'R + 0.299
E'R; referred to as Yin North America

= 0.564 (E'B - E'y); referred to
as Pi, in North America

A
1 1 0 1 11 1 1 j
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= 0.713 (E'R - E'y); referred to
as PR in North America

These signals have the following
characteristics when representing a
100 percent color -bars signal with-
out setup (known as a 100/0/100/0
color bars signal):
 The luminance signal has a peak
positive value of 700mV and no setup.

Scanning
standard

fH (Hz)

Betacam and MII component analog
VTR formats.

The sampling rates
Early proposals for the values of the

sampling frequencies of the Y signal
specified a multiple of the subcarrier
frequency (fsc) of the associated com-
posite video signal. This resulted in the
4:2:2 concept, whereby the E'y signal

E' sampling
frequency (MHz)

E'ci, sampling
frequency (MHz)

E." sampling
frequency (MHz)

625/50 15625 864 fH = 13.5 432 fH = 6.75 432 fH = 6.75

525/59.9 15734.25 858 fH = 13.5 429 fH = 6.75 429 fH = 6.75

Table 1. 4:2:2 component digital format sampling frequencies

 The scaling factors for the Vce. and
the E'cR color -difference signals were
chosen to obtain a bipolar signal with
a p -p amplitude of 700mV. These
scaling factors differ from those used
with the composite analog PAL and
NTSC signals or those used by the

By 2005, 11 million homxholds may have a DVR

6.0

7)

2 5.0

Other DVRs i
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- - ---
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SOURCE:TrendWatch vvvvvvtrendwatthcorn

is sampled at a frequency of 4fsc, and
each of the two color -difference sig-
nals is sampled at 2fsc, hence 4:2:2. The
major achievement of CCIR 601 is
specifying a set of sampling frequen-
cies common to both the 525/59.94
and the 625/50 scanning standards.
The selected frequencies are common
multiples of the horizontal scanning
frequencies (fH) of both standards, as
well as 3.375MHz. Table 1 shows the
derivation of the 4:2:2 standard sam-
pling frequencies.

A family of sampling rates com-
mon to both scanning standards and
based on 3.375MHz has evolved.
Table 2 on page 28 shows how the
sampling rates are derived.

The sampling frequency has a direct
bearing on the frequency response
and the number of horizontal picture
elements (pixels) that the system can
resolve. Recommendation 601 speci-
fies the low-pass filter (LPF) charac-
teristics of the anti-aliasing (ahead of
the AID converter) and reconstruction
(after the D/A converter) filters, which
determine the analog in/out frequency
response characteristics. For the 4:2:2

26 broadcastengineering.com JULY 2004



General Features
Supported Standards
NTSC, PAL, PAL -N, PALM or any ATSC standards.
480i, 480p, 576i, 576p, 720p, 1080i, 1080sF

Format Conversion
INPUT:Composite, SVHS, Component, RGB, SDI, DV'
to OUTPUT: Composite, SVHS, Component, RGB, SDI, DV*

Genlock
REFERENCE: Composite Black Burst, or HD tri-level sync.

Video Test Generator
SIGNALS: Various patterns + zone plate + size chart with circle.

Optional 4 Channel Audio Delay
SIGNALS: SDI -Embedded audio.; Analog Audio (balanced)
25 F Dsub (Industry standard pinout); AES (unbalanced)

Remote Control
SERIAL: RS232 / RS422 (SONY pinout)
NETWORK: 10/100 ETHERNET
GPIO: 2 Programmable BNC's for control inputs or outputs.

Miscellaneous Features
TBC/Sync, Auto freeze/trouble slide, Hot switch, Auto Proc
adjust, Noise reduction, Color correction, Audio/Video
test signal generator, VITS inserter, Audio embedder/de-
embedder, animated logo inserter, User presets, 64 Meg
user frame/logo storage, Upload/download stills through
Ethernet to emulates still store with dissolve/clean cut.
FLASH firmware/software upgradable.

1 RU x 17 inches x 17 inches case.
Power = 100 - 120/120 - 240 VAC 60/50 Hz Auto Switching

*DV (IEEE 1394) can be configured for input or output but
not both simultaneously

SPECIFICATIONS MAY CHANGE
WITHOUT NOTICE

%CME
California Media Engineering

HD/SYNC High Definition Synchronizer
The HD/SYNC is an ALL definition video synchronizer ideally suited

for HD broadcasters and production facilities, or those planning to

make the transition to high definition. The HD/SYNC supports all world

standards from SD through HD in either analog or digital formats.

Incorporating full 10 -bit processing, digital FIR filtering, a three-

dimensional adaptive COMB filter, motion adaptive noise reduction,

full proc amp controls, and color correction, the HD/SYNC provides

superior processing for analog to digital conversion. A built-in test

signal generator, frame store with linear keyer, and an animated logo

inserter, are just some of the extra features that make the HD/SYNC the

most versatile synchronizer in the industry. Designed to be future proof,

the HD/SYNC satisfies your needs today, and tomorrow.

ant
li'dmm414.di i

Performance by definition.

Tel (408) 867-6519
Fax (408) 926-5177
www.primeimageinc.corn
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format, the resulting
luminance bandwidth
is 5.75MHz. This is a
compromise between
the slightly higher

Family
member

Ey sampling
frequency (MHz)

Eci, sampling
frequency (MHz)

re, sampling
frequency (MHz

4:4:4 4 x 3.375 = 13.5 4 x 3.375 =13.5

4:2:2 4 x 3.375 = 13.5 2 x 3.375 = 6.75

4:1:1 4 x 3.375 =13.5 1 x 3.375 = 3.375

4 x 3.375 = 13.5

2 x 3.375 = 6.75

1 x 3.375 = 3.375

Table 2. Sampling rates of various members of the family

0 1 2 3 4 5 6 7

Odd Even Odd Even Odd Even Odd Even

Odd field * 0 * 0 * 0 * 0
Even field * 0 * 0 * 0 0 0
Odd field * 0 * 0 * 0 *
Even field @ 0 @ 0 @ 0 @ 0

* Y, CB, CR cosited samples 0 Y sample only

71E 719
Odd Even

0

Figure 1. Details of the 4:2:2 sampling grid

requirements of the 625/50 scanning
standard and cost -optimized A/D
conversion circuitry. It is worse than
the analog studio signal -distribution
elements and state-of-the-art cameras.
The color -difference signal bandwidth
for the 4:2:2 format is 2.75MHz. This
exceeds the chrominance bandwidth
of the NTSC or PAL analog compos-
ite standards. Figure 1 shows details
of the 4:2:2 sampling grid.

The specified sampling frequencies
result in an integer and equal number
of sample periods during the active
line periods for the two scanning stan-
dards. The sampling strategy is called
orthogonal sampling. In the 4:2:2 for-
mat, with twice as many luminance
(Y) as chrominance samples, the
chrominance samples (CB and CR) are
time -coincident (cosited) with odd Y
samples. Table 3 details the 4:2:2 for-
mat sampling structure and the LPF-
related analog horizontal resolution.
It shows that the two scanning stan-
dards have an equal number of
samples per active line.

The sample resolution
The sampling process results in

signal amplitude values measured
periodically at the sampling rate.

Analog signals may assume an infi-
nite number of amplitude values in-
side established limits. The quantiz-
ing process results in converting the

for each component.
This number is re-
duced slightly by the
need to provide head-
room, which helps
avoid analog signal

clipping and results in a specified
quantizing range. With eight or
more bits per sample, Q, mani-
fests itself as random noise. The
choice of eight -bit resolution was
based on the state-of-the-art
technology of the 1980s and is
satisfactory only with analog
source equipment having a sig-
nal -to -noise -ratio (SNR) of
about 50dB, which effectively
masks the eight -bit

Figure 2 shows a simplified block
diagram of a 4:2:2 encoder. The
sampling of the three compo-
nents results in three bit -parallel
datastreams, which are time -divi-

sion -multiplexed into a sequence of
cosited CB,Y,CR samples followed by an
isolated Y sample and so on. The mul-
tiplexed datastream has a rate of

Scanning
standard

525/59.94 625/50

Component ECR EcR EcR

Sampling frequency (MHz) 13.5 6.75 6.75 13.5 6.75 6.75

Nyquist frequency (MHz) 6.75 3.375 3.375 6.75 3.375 3.375

LPF cutoff frequency (MHz) 5.75 2.75 2.75 5.75 2.75 2.75

Horizontal resolution (LPH) .45E. =218 =218 =449 z215 =215

Samples per total line 858 429 429 864 432 432

Samples per active line 720 360 360 720 360 360

Samples during H blanking 138 69 69 144 72 72

Table 3. 4:2:2 sampling
structures and horizon-
tal resolution

measured voltages into
digital data. It results in
"quantizing errors" (Q,),
inaccuracies in the digi-
tal representation of the
analog signal related to
the number of bits per
sample. CCIR 601 speci-
fies a resolution of eight
bits per sample, which
allows for 256 levels (28)

of amplitude informa-
tion to be represented

Figure 2. Simplified block diagram of a Rec. 601
component digital 4:2:2 encoder

28 broadcastengineering.com JULY 2004



Turn Up the Experience
with Dolby Pro Logic II

ft", ... -
41111.1111 sacs sows la. -se

Audiences love Dolby Digital 5.1

discrete surround in digital

entertainment such as DTV, DVDs,

and video games. But what about

surround sound for two -channel

audio delivery?

Dolby Pro Logic II offers the best

matrix -surround experience for

stereo -only television services,

top -selling video games, or VHS

tapes. With five full -range channels,

improved steering logic for

Dolby. Pro Lost, and the do014,0 symLul are registered trademarks al Labowlonr
e 1n03 Dolby Laboratories. loc. All tights reserved. S03/ WA,

greater channel separation. and

an exceptionally stable sound

field, Dc lby Pro Logic II remains

compatible with consumer

decoders with Dolby Pro Logic,

stereo, or mono outputs.

Encode your analog or digi-al two-

channe productions in engrossing

Dolby Pro Logic II matrix-smound,

now available with the DP563 Dolby

Surround and Pro Logic II Encoder.

www.dolby.com/pro

DOLBY
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27Mwords/s. Figure 3
on page 30 shows the
relationship between
the component sig-
nals representing a
100/0/100/0 color -
bars signal and 10 -bit
and eight -bit digital
representations. It
also shows the rela-
tionship between the
E' , and E'cR
analog component
signal levels corre-
sponding to a 100/0/
100/0 color bars sig-
nal and the 10 -bit and
8 -bit Y, CB, CR digital
sample values.

Currently, studio
equipment uses a

resolution of 10 bits
per sample. In a 10 -bit
system, there are 1024
digital levels (210), ex-
pressed in decimal
numbers varying
from 0 to 1023 or in
hexadecimal numbers
varying from 000 to
3FF, which can repre-
sent the sampled
analog video signal
amplitude.
Note that the sync

portion of the lumi-
nance signal is not
sampled. Digital levels
000, 001, 002, 003
and 3FC, 3FD, 3FE,
3FF are reserved to in-
dicate timing refer-
ences. The 700mV lu-
minance signal occu-
pies a range extending
from blanking (64
decimal or 040 hexa-
decimal) to peak white
(940 decimal or 3AC
hexadecimal). The
bipolar (±350mV)
color -difference sig-
nals are shifted up to fit the A/D con-
verter, which requires unipolar signals.
They occupy a range extending from

Last isolated luminance
sample of the digital

lactive line
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Figure 3. Relationship between 100/0/100/0 component color -bars
signals and 10 -bit and eight -bit digital sample values
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the digital equivalent of the maximum
negative level (64 decimal or 040 hexa-
decimal) to the digital equivalent of the

maximum positive
level (960 decimal or
3C0 hexadecimal). A
small amount of bot-
tom and top head-
room allows for
misadjusted or drift-
ing analog compo-
nent signal levels. The
resulting Y SNR is
70.35dB for 10 bits
and 58.3dB for
eight bits.

As noted, the analog
sync is not digitized.
For synchronizing
purposes, two four -
word timing refer-
ence sequences (TRS)
are carried. These are
the end of active
video (EAV) and the
start of active video
(SAV) TRS signals.
Figure 4 (525/59.94
scanning) and Figure
5 (625/50 scanning)
show details of the
horizontal blanking
interval. In both stan-
dards, there is a con-
siderable ancillary
data space that can be
used to carry up to 16
audio signals (eight
stereo signals) as well
as other data such
time code. In a future
article, we will discuss
the characteristics of
bit -serial signals. BE

Michael Robin, a fellow
of the SMPTE and
former engineer with
the Canadian Broadcast-
ing Corp.'s engineering
headquarters, is an
independent broadcast
consultant located in
Montreal, Canada. He is
co-author of Digital
Television Fundamen-
tals, published by
McGraw-Hill and

translated into Chinese and Japanese.

Send questions and comments to:

michael_robin@primediabusiness.com
SF NI)
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Internet
network protocols
BY BRAD GILMER

Learning about network pro-
tocols is one of the challenges
facing any video professional

moving into the realm of computer
networks. Protocols are formalized
agreements about how different ven-
dors will communicate over networks.
Applications frequently use more than
one protocol at a time to transport
data. Protocols can be layered on top
of one another in combinations called
protocol stacks. (See Figure 1.)

Internet Engineering Task Force
documents, called requests for com-
ments (RFCs), codify many, if not all,
protocols. You can obtain all of the
RFCs related to a particular protocol
from www. ietforghfc.html.

Almost every protocol is known by
a three -letter acronym (TLA), and
this month's column uses more TLAs
than usual.
Internet Protocol (IP). IP is the core

of almost every LAN. It provides
connectionless, unreliable de
livery of datagrams. IP is
connectionless, meaning that
an application using IP can
send packets immediately,
without contacting the re-
ceiver ahead of time to estab-
lish a connection. This type of
protocol doesn't require a
two-way connection between
sender and receiver. In this
context, the term unreliable
means there is no check in the
protocol to be sure a specific
datagram has been delivered.

IP knows nothing about
the overlying application. It
does not know the difference between
streaming or file transfer; it supports
either application. IP also doesn't
guarantee that the network will de-
liver packets, or that, if it does deliver
them, it will do so in the same order

in which an application sent them.
Packets may be destroyed or even du-
plicated while in transit across the
network. IP places no restriction on
delay across the network.

After all this, you may wonder what
IP actually does. One of its most im-
portant jobs is to describe a method-
ology for getting datagrams from one
place to another. It also describes rout-
ing and addressing schemes that are
absolutely fundamental for moving

transmission or whether a particular
data packet made it to the receiver.

TCP running over IP (TCP/IP) is
extremely common. Nonetheless, it is
important for production profession-
als to understand that these are two
separate protocols specified by two
different documents.

TCP has limitations that can cause
problems in professional production
applications. It guarantees delivery by
requiring the receiver to acknowledge

Learning about network protocols is one of the
challenges facing any video professional moving

into the realm of computer networks.
data across the network. Because of
this, it is a key enabler of almost ev-
erything done on the Internet.

Transmission Control Protocol (TCP).
TCP provides reliable transfer from
one location to another. It also adds

important functionality
on top of IP. This in-
cludes guaranteeing de-
livery (although TCP
will give up after a cer-
tain period of time if
it fails to receive
acknowledgement of
packets), re -ordering
packets so that the pro-
tocol presents them to
the application in the
same order that they
were sent originally, and
translating a stream of
data generated by an
application into IP

datagrams that the network can trans-
port. TCP provides a bridge between
applications and the structure of data
flowing on the network, so the appli-
cation does not have to worry about
how protocols encapsulate data for

Protocol stack

Real-time
video application

RTP

UDP

IP

Figure 1. Different
protocols, each
with its own job to
do, can be com-
bined into a stack
to move data
across a network.

receipt of each packet. But heavy net-
work traffic or congestion may delay
these acknowledgements or lose them
completely. TCP responds to conges-
tion by cutting its transmission rate in
half and then slowly increasing the rate
over time as congestion decreases.
With too severe a level of congestion
or too large a network delay, the TCP
transfer fails entirely. What is worse,
even if the network has a large pipe,
TCP's throttling behavior prevents data
from filling the pipe. Another limita-
tion is that the commonly available ver-
sion of TCP limits file size to 2GB -
an obvious problem when you are try-
ing to move large video files. That said,
TCP plays an important part in net-
worked production.

Figure 2 on page 34 shows how an
application might use TCP/IP to send
data across an Ethernet network. As
the application data works its way
down the protocol stack, each of the
protocols adds a header, and the sub-
sequent protocol encapsulates both
the data and the header from the
protocol above it. This might seem like
unnecessary overhead, but each of the
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protocols performs an important func-
tion. Without IP, for example, you
would not be able to route the packets
using IP addresses. (Note that the draw-
ing is not to scale. An IP header is 20
bytes long, but the datagram can be up
to 65,516 bytes long.)

Unreliable Datagram
Protocol (UDP). From
its name, you would
think that UDP would
be totally unusable for
video. Why would
anyone want to use an
unreliable protocol?
UDP does not require
a positive acknowl-
edgment - it just
sends the packets to
the receiver without
any feedback loop. This method might
seem to be a problem but, in fact, it
does not suffer from many of the is-
sues related to TCP rate throttling.

Many critical applications that use
UDP handle the issue of guaranteed
delivery themselves.
Because UDP does not require

acknowledgement from the receiver, it
is useful in cases where one sender

real-time streaming with UDP
combined with other protocols, such
as RTP.

ReSerVation Protocol (RSVP). Net-
work congestion can be a source of
headaches for the production profes-

sional. When the
Internet is congested,
routers must drop
packets if the next
piece of equipment in
the chain is not ready
to accept them. This
can be a problem for
real-time applications
such as streaming
video, where the effects
of packet loss are easy
to hear and see.

A logical solution is
to develop a protocol that reserves
bandwidth along the way, so that the
data you transmit is never dropped.
This is the idea behind RSVP. Network

TCP
packet

IP packet

Ethernet packet

Ethernet
header

IP datagram
header

Application data

TCP data

Ethernet data frame

Figure 2. In this example, an application creates data and sends it
via TCP/IP over Ethernet. Each protocol adds its own header to
the payload data. Note that the headers are not shown to scale
and are typically a small fraction of the total packet.

wants to send the same information to
multiple receivers and is not too
worried if some pieces get lost along
the way. Broadcasters can perform

The Right Stuff. The Right Price.
360 Systems' Image Server 2000

WHEN THE VIDEO SERVER
SALES GUY COMES CALLING,
it seems there's always an
Elephant in the room: You know
storage should cost less now than
ever before, but truth is, 90's -era
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Which is why 360 Systems' Image
Server employs a smart, next -gen-
eration design that delivers every-
thing but the elephant -size price.

The Image Server 2000 is perfect
for tape replacement, satellite
ingest, graphics & animations,

or as a full-time play -to -air server.
Of course it's fully compatible with
most automation systems and
desk -top controllers. Using FTP,
you'll be able to move program
content over Gigabit Ethernet, and
share files with other MXF enabled
products.

For just $10,000, the Image Server
2000 delivers three video channels,
impeccable images, great specs, and
it also makes excellent business
sense. Isn't it time to rethink what
you're paying for video storage?

Check out the Image Server 2000
at www.360 systems.com, and
download the new user manual
while you're there. Or call us
direct to arrange a demonstration
at your place.

On Air Coast -to -Coast
(81.-. 91-0360

E-mail: servers060systems.com
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devices that understand RSVP reserve
a certain amount of bandwidth for you
to use. While RSVP does provide some
solutions, it presents two challenges.
First, RSVP is not widely supported on
the Internet so, beyond your ingress
point, RSVP may fail to provide the
needed bandwidth. Second, from a
business perspective, there is some

question as to whether all bandwidth
providers on the public Internet sup-
port RSVP. Some providers may argue
that guaranteeing one user bandwidth
that they may or may not use is a waste
of bandwidth. Others see the potential
for a new class of service in offering that
type of bandwidth and believe custom-
ers will pay more for it. Time will tell

.

Must-Have Wireless: Sennhelser 3000 &
5000 Series In Real Life, there are no second
takes. That's why you need Sennheiser 3000
and 5000 Series systems and components.
Our benchmark products have garnered praise
from every corner of the industry and an
Academy Award® for our wireless technology.
We've brought you such innovations as the
Neumann KK105 vocal capsule and the SK5012
- the world 's smallest professional bodypack.
But more than that, Sennheiser gives you the
best RF link and the most durable, dependable
gear on the planet. When your life depends on
reliable wireless, choose Sennheiser.

1
MMMMM 111,111111.01. .

11111Pr"

Sennheiser Electronic Corp., 1 Enterprise Drive, Old Lyme, CT 06371 USA  Tel: 860-434-9190  Fax: 860-434-1759
Mexico: Tel: (525) 639-0956  Fax: (525) 639-9482  Canada: Tel: 514-426-3013 Fax 514-426-3953

whether this protocol becomes as ubiq-
uitous as UDP, TCP and IP.

MultiProtocol Label Switching (MPLS).
An alternative to reserving bandwidth
along the way is to specify the route the
traffic should take through the network.
This is called route pinning. The as-
sumption is that the network engineer
will choose a route with enough capac-
ity to handle the traffic. Or, perhaps,
specifying the route will allow the traf-
fic to travel over a path where all the
equipment understands a particular
protocol, such as RSVP. MPLS provides
this functionality, as well as giving users
the ability to describe what should hap-
pen if a specified path fails.

Real-time Transport Protocol (RTP).
RTP is used to move real-time
streams including audio and video.
It provides timing information that
allows the receiver to reconstruct the
original timing of the transmitted
material in a way that identifes the
content being sent, provides security,
and notifies the overriding applica-
tion of lost data. RTP frequently rides
on top of a UDP/IP stack.

So many protocols are important to
the industry that it was hard to choose
just a few for this article. If I have omit-
ted your favorite one, it is probably be-
cause of space limitations. The ones I
list here are frequently discussed and
relatively well -supported. Achieving
interoperable support for lesser -used
protocols is another challenge facing
production professionals. BE

Brad Gilmer is executive director of the
AAF Association and the Video Services
Forum. He is also editor in chief of the
"File Interchange Handbook."

SEND
Send questions and comments to:

Mad__gilmer@primediabusiness.com

FILE

INTERCHANGE

BRAD GiLMER

To order Brad
Gilmer's book, File
Interchange
Handbook for
Images, Audio and
Metadata, from
Focal Press, visit
www.focalpress.corn
or call 800-545-2522.
The book is also

available from most major booksellers.
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Digital
spot delivery
BY GEORGE KRUG

As Lifetime's network op-
erations facility made the
transition to digital tech-

nology, daily deliveries of commercial
spot reels seemed increasingly anach-
ronistic. The facility processed thou-
sands annually, each reel requiring a
technician to transcribe label data into
the traffic system manually and per-
form an ingest step to encode it to
digital file format.
Thousands of manually processed

spots represented thousands of op-
portunities for error and thousands
of boxes and reels to dispose of. The
network kept two aging one -inch
VTRs in operation solely to handle
spot ingest. When satellite and IP-
based digital spot delivery services
began to appear, its motivation to in-
vestigate them was high.

DG Systems was the first such ser-
vice the facility encountered, followed

in the facility via satellite or other con-
nection. With this type of system, in-
gest was done by the delivery service.
No more spot reels!

As is often the case with a transition
to a new technology, the hardware was
ready, but the software, the processes
and the workflow needed careful ad-
aptation, even total re -invention.
Spot -prep processes had evolved over
the years to include multiple quality-

checking and gatekeeping operations.
The network began an end -to -end
process review to ensure that these
needs continued to be met.
As the analysis began, some ques-

tions were as simple in nature as they
were profound in their impact: When
a spot is delivered electronically to
an ever -waiting catch server, how will
the channel know? If the facility
drags the spot onto its on -air server,
how does it update its traffic and

automation databases?
When does the network
view the spot, or does it
have to? Questions mount-
ed, and an analysis took
shape.

A technician prepares to push commercial spots
from theTelestream FlipFactoryTraffic Manager
server to Lifetime's on -air playback server.This
step in the spot -preparation process replaces the
need to thread and play a videotape master copy
of a commercial.

by FastChannel, Media DVX and Vyvx
ADS. Though each has distinguishing
features, the premise is the same:
Commercial spots in digital file
format are delivered to a catch server

First steps
The evolution began with

the network receiving small
numbers of files via one of
the services. Most processes
remained the same, sans
videotapes. Whereas the
delivery of a spot reel in the
morning's mail was self-
evident, the delivery of a
file to a server was heralded
by a fax or e-mail to a des-

ignated recipient. That notification
became the source for the label data,
which still was transcribed manually
into the traffic system.

This traffic system entry continued

to serve as the signal to the traffic de-
partment that the spot master was in-
house. Traffic assigned house ID
numbers to the priority spots so they
would be included in that evening's
dub order, which the librarian then
generated in both hard copy and as a
text file on diskette. Master control
ingested the spots upon receiving the
reels and the dub order. One change
was that the dub order was amended
to group the disk -based spots to-
gether for ease of processing and to
ensure that the techs knew where to
find the spot masters.

Initially, a catch server was interfaced
to the automation ingest station to
behave like a VTR. A tech first loaded
the dub -order text file into the auto-
mation database. Then, commercial
spots were ingested by decoding the
file to video and re -encoding to the
on -air content server in real time,
matching the spot to a record in the
dub order. While not as efficient as a
file transfer, this was far more efficient
than laying the spots off to tape for
later ingest -a step the facility had
no interest in taking. These measures
were a step forward, but only a small
one. Worse, the channel could process
only a few spots this way because only
one of the catch servers could emu-
late a VTR.

A leap forward
A great leap forward took place when

the station installed the Telestream
FlipFactory Traffic Manager (TM),
which combines FlipFactory trans -

coding with tools to manage the flow
of metadata.

The workflow automation system
provides a clearinghouse for the catch
servers, aggregating the metadata
from arriving spots and transcoding
the spot files for compatibility with
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the facility's play -to -air servers. Fold-
ers and reports, as well as proxy cop-
ies of the spots, were available on the
TM server, viewable from desktops
around the facility. This negated the
need for faxes, e -mails and VHS
screening copies.

In order for the traffic and library
departments to access these features,
the station's IT and engineering de-
partments needed to create a gateway
between the engineering and corpo-
rate LANs. With viruses and hackers a

as product names and spot titles be-
ing omitted or transposed. Also, the
network wanted the data to move to
its databases electronically, but not un-
attended. To solve these problems, the
facility found helpful partners in its
IT department.

LISA
To provide an opportunity for some

gatekeeping and data grooming, IT
developed Lifetime Information Sys-
tem Authority (LISA), which allows

Hours of daily, manual transcribing are reduced to
minutes of "picking and clicking:

growing concern, they paid strict at-
tention to network security.

A key goal was to eliminate manual
transcription of spot data during pro-
cessing. The TM server did a handy
job of collecting and mapping that
metadata, partially conforming it to
the facility's needs. However, a key
problem remained: The traffic system
demanded that certain fields conform
to a table of values, and the incoming
metadata often didn't match those val-
ues. "Procter and Gamble" wouldn't
work when "P&G" was required. A job
that was intuitive for a person was
complex for a software application.
There were other metadata issues, such

the user to view the list of newly ar-
rived spots and map values in the
metadata to valid values in the traffic
system tables. Lookup tables and
check boxes make this a keystroke -
free operation. This simple tool pro-
vides the best of both worlds, allow-
ing the data to flow electronically
while providing an opportunity to
check and correct it. Hours of daily,
manual transcribing are reduced to
minutes of "picking and clicking."

LISA also associates a house ID (as-
signed by traffic) with each spot file
on the TM server. Once traffic assigns
a house ID, all conditions are met to
move the content to the content server

automatically. Doing so, however,
means that the spot could air without
anyone first checking for quality, con-
tent or timing. The station wasn't
ready to take that leap of faith. There-
fore, it disabled the system's auto -flip
feature and preserved the all-impor-
tant operation of having a technician
oversee the transcoding of files to the
content server, viewing each one and
making corrections as needed.

The new workflow has taken shape.
Now, catch servers can receive spots
and metadata that from there are ag-
gregated onto the TM server. A librar-
ian can use LISA to monitor and
groom the metadata before it flows to
the traffic system. The system then
delivers dub lists and files to master
control for ingest, where a technician
supervises the delivery of spots to the
on -air servers, quality checking them
after the operation. The station will
continue to "rack -and -roll" the dwin-
dling number of tapes it still receives.

Thanks to ingenuity and invention,
numerous obstacles were overcome,
and the channel's goals were realized.
The workflow changed, but the station
maintained its "checks and balances"
and can - at last - take full advan-
tage of file -based commercial spot
delivery. DE

George Krug is vice president of network
operations at Lifetime Television.
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converts to a multichannel digital system
Transitioning from analog to
digital opens new doors, in
cluding one to multichannel

operations. The bandwidth freed
within the digital realm makes multi-
channel broadcasting an attractive op-
tion for building revenue through ad-
ditional program streams.

Digital System Technology's (DST)
most recent multichannel system
project is integrating San Francisco
station KBWB-TV. The station owner,
Granite Broadcasting, hired DST in
2002 to work with station engineers
on ways to improve cost -efficiency, re-
liability and on -air quality.

A preliminary study
DST began with a comprehensive

study of the station's analog operation,
focusing on reducing operational costs
by eliminating cumbersome processes.
The station's lack of a news operation
enabled DST to shift its focus from pro-
duction to program acquisition through
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Ingest operations for analog and digital formats are colocated in a space
next to master control. DST rewired KBWB's existing analog ingest de-
vices and adding A/D converters so they can be iiterfaced with the digital
operation.

playback processes. The study encom-
passed the station's complete workflow
process, from the initial receipt of me-
dia all the way through to air.

In the next stage, DST thoroughly re-
searched technology and vendors for the
best solutions, and the station made the
final vendor selection. The team

determined that comprehensive auto-
mation would be the best way to stream-
line operations and improve the station's
on -air look, reducing inaccuracies at-
tributed to labor-intensive manual pro-
cesses. By automating and tightening
workflow, the station could reduce the
risk of losing commercial spots and

create cleaner transitions between pro-
gramming and station breaks for a more
consistent and pleasing on -air look.

The transition
The project focused on replacing ag-

ing analog master -control and ingest
systems with a new digital master -con-
trol censer, 10 associated equipment
racks and a server -based ingest suite.
Digital video servers replaced the
station's analog videotape -based systems
for interstitial and long -form playback.
An automated on -air delivery system
reduced operational costs and estab-
lished a clear signal path for three chan-
nels, including one that could accom-
modate a high -definition channel.

KBWE continued broadcasting in
analog as DST began work in an exist-
ing area designated for the digital mas-
ter control and its technical core. DST
bailt all equipment racks and systems
on -site. Installers installed color -coded,
HD-upgradeable Belden 1505 wiring
so that signals can be identified readily
throughout the facility as digital video,
analog video and digital audio.
A Susdance FastBreak Automation

system handles all master -control
equipment central to the on -air output.
A Miranda Presmaster 2 master -con-
trol switcher and Imagestore channel -
branding system are integrated to ac-
commodate automated multichannel
operation. An SDI Leitch Integrator
system routes signals into the
Presmaster 2 for switching and the
:mage:tore for keying and insertion of
stills, : ogos and other graphical ele-
ments A signal path links multichan-
nel streams with the microwave system
for distribution. An existing KTech
Prefomier HD switcher upconverts the
HD stream.

Rather than manually pushing but-
tons for transitions, the master -control
operator essentially plays a supervisory
role in relation to the on -air product,
including programming ingest, signal
monitoring and other media manage-
ment issues. In the event of automa-
tion failure, a Leitch 16x1 bypass
switcher can accommodate manual op-
eration with the press of a button.

JULY 2004 broadcastengineering.com 41



c."4Z(* Other master -control
Velk systems include a Chyron
c." MAX CG and an Ikegami moni-

toring wall consisting of separate
color and black -and -white monitors

set up on adjustable shelving for easy
reconfiguration. An Omneon SPEC-
TRUM server sends audio into the
Imagestore system for synchronization
with the program stream.

Two Tektronix SPG422 sync genera-
tors synchronize all master -control
equipment to avoid on -air glitches. A
Tektronix changeover switch auto-
matically switches to the backup unit
if the main system fails.

The existing analog terminal -gear
room on the other side of the mas-
ter -control wall remains intact to ac-
commodate analog streams within
the system. Ten equipment racks in
master control accommodate several
VTRs and Leitch terminal equip-
ment, including analog -to -digital and
digital -to -analog audio and video
converters, and audio and video DAs.

The digital and analog terminal -gear
equipment connect in a separate
room. Special tie lines connect the

Design team
DST:

Mickey Kroll, design engineer
Jeff Muhleman, vp, contracts
Bill Hodson, lead installer
Garrick Huey, account mgr.

KBWB -TV:

Frank Brucks, chief engineer

DST replaced KBWB's analog master control with a new digital center ca-
pable of multichannel streaming. The station chose an automated on -air
delivery system to reduce its operational costs while establishing a clear
signal path for the three channels.

Leitch Integrator digital router and the
analog system - each equipped with
a corresponding A/D converter - to
enable master control to input analog
signals. Eventually, the station will re-
move these tie lines and the analog
core as analog signals disappear from
the system. The current 32x32 digital
router is wired for 64x64 to accom-
modate future expansion.

The audio portion of the digital
routing system features two layers of
AES digital audio. This is unusual for
many stations, but the additional AES
layer allows the facility to produce four
channels of audio and perhaps offer a
second language for its broadcasts.
This can be especially useful for San

Francisco's multilingual viewership.
An Intelli-Sat satellite ingest system

controls existing KTech satellite receiv-
ers that receive and automatically record
feeds coming into the Omneon video
server. Snell & Wilcox IQ modular frame
synchronizers condition incoming sat-
ellite feeds before the feeds proceed to
the router. Three new controllable sat-
ellite dishes on the facility's roof inter-
act with Intelli-Sat, allowing the ingest
station to receive satellite feeds with
minimal human operation. The dishes
also feature a narrower angle of recep-
tion compared to the previous models,
lowering vulnerability to interference.

The ingest station occupies a sepa-
rate room close to master control. This

-Omneon is the one server that fits our tight
budget, meets all our requirements today

and supports us as our needs change."

Helge Bluche
Vice President

Detroit Public Television

With Omneon SPECTRUM,. media servers, Detroit Public TV

implemented a solution that works across their entire operation,
was configured precisely to their needs, and can expand in

smart, manageable increments-all without replacing the original
system and in many cases, without taking the system off-line.

To learn more about the unique advantages of an Omneon
SPECTRUM media server system visit

It's not just
what you serve.

It's who.

UMNEON
1.frWgie/.
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Equipment list
Chyron MAX CG

Leitch
Integrator cigital router
16x1 Clean Switch bypass switcher
Terminal equipment

Miranda
Presmaster 2 MC switcher
Imagestore channel branding

Snell & Wilcox IQ Modular satellite frame sync
Omneon SPECTRUM Media Server
Ikegami color/B&W monitor wall
Orban Optimod 6200 AES compressor limiter
Sundance Digital

FastBreak Automation system
Intelli-Sat satellite ingest system

Tektronix
SPG422 sync generators
WFM601A digital waveform monitor

Wohler 8x1 AES audio router
Dorrough 280-D AES audio meters

room also serves analog ingest, although Omneon video
servers and a Sundance automation system (comprised of
two prep stations and two air stations) have automated
and simplified tape operations. Operators use the prep sta-
tions to ingest programming into the video servers, create
playlists and finalize on -air schedules. The air stations re-
call programming from the servers and play broadcast
materials out to air.

The room supports two ingest formats. The existing in-
gest system remains intact on a smaller scale and features
several small analog video servers (DG System, Vyvx,
Pathfire and Media DVX) and tape machines. These de-
vices were rewired and integrated with analog -to -digital
converters to feed the digital ingest system.

The Omneon video servers comprise the heart of the new
ingest format and tie into the Sundance system to provide
storage. The servers replace several VTRs. The VTRs still
in service consist of DigiBeta, Beta SP and one -inch ma-
chines. The ingest room console also includes color and
black -and -white monitors used to QC program materials
as they are recorded. One person can handle the entire
ingest operation at most times.

KBWB is currently using only its main channel but is
fully prepared to move forward with multichannel broad-
casts and take advantage of the cost and operational effi-
ciencies offered by its modern automated system. Thanks
to a wealth of modern digital equipment, the station is on
its way to using its newfound bandwidth. BE

Jeff Muhleman is vice president of contracts for Digital System
Technology
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Advances
in transmitter technology
BY DON MARKLEY

At this year's NAB show,
the most noticeable fea-
ture of the new television

transmitters was their close resem-
blance to last year's models. There

ob were differences, to be sure, but they

2 were not earthshaking. Instead, they
were smaller, sophisticated changes in
design and operation.

ca
Low -power DTV

Low -power DTV transmitters were
abundant. Many stations have started
broadcasting their DTV signals with
low -power systems to provide imme-
diate service to the city of license with
the intention of upgrading to higher
power to cover a larger area at a later
date. Some good low -power transmit-
ters have been introduced as a result.
For example, Harris' Ranger series of
DTV transmitters offer power up to
lkW. Their power level is low, but the
quality and features on these transmit-
ters are right up there with their big
brothers. They use the same CD-lA
exciter, produce the same signal as

high -power systems, and have full
adaptive correction.

Cooling
Nearly all manufacturers now offer

solid-state transmitters, most with
power levels up to 10kW. They do this
simply by combining multiple plug-
in amplifier modules. Some manu-
facturers, such as Harris and Thales,
offer higher -power transmitters by

As with solid-state systems, cooling
continues to be a headache for mak-
ers of IOT transmitters. For a better
understanding of transmitter cooling,
you can find an technical paper at
www.axcera.com that covers the sub-
ject in great detail. Axcera uses both
liquid and air cooling in its transmit-
ters, but the technical paper also
briefly discusses the use of oil. Most
other manufacturers primarily use air

As with solid-state systems, cooling continues
to be a headache for makers of

IOT transmitters.

providing higher power from each
module. But, in attempting to in-
crease the power of solid-state power
modules, they run into the same old
problems - primarily, cooling. The
smaller the module, the harder it is
to cool. Some manufacturers have
solved this problem by liquid cool-
ing each individual module.
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cooling in their solid-state transmit-
ters and liquid cooling in their IOT
systems. Furthermore, most use what
can be described as a single -loop cool-
ing system. This uses a single liquid to
cool the amplifiers. The system routes
the liquid (usually a glycol -water mix)
through an external heat exchanger to
lose the heat to the outside air.

Thales now uses an oil -based cool-
ing system for its MSDC-IOT devices.
This application uses a relatively small
amount (about 10 gallons) of syn-
thetic oil similar to that used for cool-
ing transformers. After flowing past
the MSDC JOT, the oil passes through
a heat exchanger that transfers the heat
to a glycol -water mixture, which is
cooled in the conventional manner
through an external heat exchanger.
This type of system offers several ad-
vantages over other methods. First, the
oil is an efficient coolant, so only a
small amount can be used to easily
transfer the heat to the glycol and wa-
ter. Second, the small amount of oil
involved is easy to filter. Third, unlike
de -ionized water, the oil does not per-
mit electrolytic corrosion. In addition,
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At Mount Wilson, near Los Angeles,
four integrated rooftop heat ex-
changers provide cooling for up to
eight dual -tube IOT transmitters.
Photo courtesy Axcera.

many broadcasters are purchasing
new transmitters to replace existing
systems. Those existing systems usu-
ally have heat exchangers in place to
deal with water -glycol coolants. Those
same heat exchangers can be used with
the new transmitter, saving the station
a considerable amount of money.

So, which is the best cooling system?
There is no single answer. Transmit-
ter designers pick a cooling system and
include the requirements of the sys-
tem in their overall transmitter design.
Is one better than the rest? Probably
not. At least, there's probably not
enough difference in performance
from one cooling system to the next

to make it the deciding factor when
you are selecting a transmitter, but it
is one factor to consider.

The only setback that comes to mind
is that inevitable day when the broad-
caster will have to replace the coolant.
Dumping many gallons of water into
the transmitter building would be a
real mess. Mixing that water with gly-
col would be even less pleasant. But 10
gallons of transformer oil running
across the floor would be more than
one could tolerate.

Adaptive correction,
remote control

Another transmitter advancement is
adaptive correction, which nearly all
transmitters now use. The miracle of
microprocessors has completely
changed exciter design. The new excit-
ers can correct almost any fault,
nonlinearity or distortion in the am-
plifiers. The better systems also provide
extensive displays, available either by
modem or the Internet, to advise op-
erators of the system's performance and
allow them to adjust it extensively from
the comfort and convenience of their
family room. Even more significantly,
the networking systems currently avail-
able allow the director of engineering
to check and adjust all the transmitters
in the system across the country in the

same fashion. Raise/lower arrows on
the keyboard have replaced the old
knobs and cranks. At least the station
staff usually knew what was going on
when they turned a crank. When the
computer does it, it's more like some
magical incantation.

Advanced
translators

The other area of real change is in the
development of DTV systems for tele-
vision boosters or translators. Digital
television offers some new possibilities
for translators. Again, the reader is re-
ferred to the Axcera Web page for more
information on this subject. The
company's engineers have done some
interesting work in the translator area.
Perhaps the most significant point is
that digital translators can be chained
together for 40 or more consecutive
hops. Analog systems degenerate to
noise with bad audio after three or four
hops. But digital systems clean up the
received signal with error -correction
circuitry at each receiver. The signal
that is sent forward is then as clean as
the original. BE

Don Markley is president of D.L. Markley
and Associates, Peoria, IL.

Send questions and comments to:

dim_markley@primediabusiness.com
SEND
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A new
to monitor DTV
transmission line
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By Andre Skalina and
William A. DeCormier

To a broadcaster, the health of
the transmission line, from
the transmitter through the

antenna, is a prime concern. The line,
the antenna, combiners and other as-
sociated components carry high RF
power and are constantly exposed to
the weather and the seasons. The stress
of this weathering and aging can even-
tually cause problems, so it's important
to monitor the line and the other com-
ponents. Currently available transmis-
sion -line monitoring systems are fre-
quency -domain, VSWR-based systems.
When such a system reports an increase
in VSWR, say, from 1.10:1 to 1.20:1, the
station cannot determine if the prob-
lem is in the transmission line, the an-
tenna or the filters in the transmitter
building. And detecting and locating
problems in the transmission line is
especially critical for DTV stations be-
cause they use different power safety
margins than NTSC stations. The
power levels that an NTSC station uses
to specify its transmission system in-
clude both the peak -to -average ratio as
well as the black -picture -to -normal -

picture ratio. DTV stations have no
such ratios and rely solely on the 10
percent margin of safety specified for
all transmission systems.

This article discusses a new transmis-
sion -line monitoring method that al-
lows DTV stations to locate a prob-
lem on the line to within approxi-
mately 48 feet. It uses the multipath-
cancelling reference signal transmit-
ted from the DTV station's antenna,
along with the adaptive -equalization
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filter in a demodulator, to estimate the
location of anomalies on the station's
transmission line.

The concept
To counter multipath effects, TV trans-

mitters produce multipath-cancelling
reference signals that receivers can use
to detect and eliminate ghosts. NTSC
transmitters send a ghost -canceling ref-
erence (GCR) signal; ATSC transmitters
send a similar equalization signal. Inside
the receiver, a demodulator with an in-
tegral equalization filter detects the ref-
erence signals. In ATSC receivers, a digi-
tal signal processor dynamically adjusts
the taps in the equalization filter to com-
pensate for detected anomalies. The
NTSC GCR signal allows receivers to

minimum range of -30[1sec to +451.tsec.
Some DTV systems may have total for-
ward and backward equalizer ranges
greater than 90µsec. But, in all cases, the
receiver's equalizer filter contains taps
93nsec in duration.

Because the equalizer filter corrects
for pre and post echoes, its tap values
are a measure of the echoes (VSWR
discontinuities) in both time direc-
tions. By connecting an equalizer -
equipped demodulator to a directional
coupler on the transmission line in the
transmitter building, the tap values in
the first 1- to 2µsec on the positive side
will respond to reflection coefficients
(discontinuities) in the line. Because
the signal travels from the transmit-
ter through the transmission line to

the antenna at nearly the
speed of light, 1000 feet of line
represents approximately
241sec of tap values. The cou-
pler monitors the reflected sig-
nal in the line, which traverses
a two-way path. Thus, the
resolution from the 93nsec tap
is approximately 48 feet.

-60dB

'TEE

Variable
attenuator

-60dB

Figure 1.The basic components of the moni-
toring system include couplers, an attenu-
ator, a tee, a demodulator and a PC.

detect ghost signals that arrive any time
from 3µsec before the main signal to
45µsec after it. DTV equalization has ex-
panded the range of correction to a

Method of operation
Figure 1 shows the basic

components of a monitoring
system designed around this
concept. At the heart of the
proposed system are a Z Tech-
nology DM1010W profes-

sional ATSC/8-VSB demodulator and
a proprietary, menu -driven, PC -
based Visual Basic program. Two
high -directivity directional couplers

connect the transmission line and the
demodulator. The coupler sampling
the reflected RF signal provides the
primary RF feed to the demodulator.
For normal, faultless transmission -
line operation, the reflected signal is
the only RF signal required. But, to
maintain resolution and avoid losing
the reference -signal equalizer lock, a
forward coupler sends a second RF
source into the reflected sample sig-
nal at a reduced level. The system pro-
vides a graph of dynamic -equalizer
tap energy, which is proportional to
TDR-like discontinuities in the entire
RF transmission -line system, from
the directional -coupler sample point
through the antenna. The Visual Ba-
sic program interrogates the tap data
provided by the demodulator soft-
ware and compares the measured val-
ues to a site -specific set of warning
and shutdown alarms. An experiment
performed to test this concept set
couplers at -50dB with -44dB direc-
tivity in a DTV transmission line with
4250W TPO at channel D38. At the
levels these couplers provided, the
demodulator operated at an AGC
level of 40dB in a range of 0dB to
60dB. For DTV TPOs higher than
that listed above, attenuators are nec-
essary for optimum performance.

Figure 2 on page 50 contains four
sets of data and illustrates several fea-
tures of the system. Note the large sig-
nal at tap 1 that serves as an equalizer -
locking signal for the demodulator.
The resolution in the horizontal axis
of the demodulator system is 48 feet
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Figure 2.This graph shows the effects of introducing a forward -measured signal into the reflected measurement.

per tap. The distance resolution is re-
lated to the tap time constant. Tap 3
represents the tee combiner at the base
of the tower. Taps 4 through 33 repre-
sent normal transmission line with
two or three flanges and six or seven
line insulators captured by the 48 -foot
tap interval. Those quantities of
flanges and insulators will vary de-
pending on whether or not the tap
lines up with a flange. In this example,
taps 34 and 35 represent a shared line -
splitting tee that splits channel 13 from
channel 38. The measured transmis-
sion path is the channel -38 path and,
therefore, taps 36 and 37 represent the
channel -38 antenna. These transmis-
sion -line discontinuities are different
at each site. There also may be addi-
tional components and their associ-
ated discontinuities at other sites.

The four data sets in Figure 2 also
depict the effects of increasing the for-
ward signal content to the demodula-
tor. Each subsequent data set shows
the effects of increasing the forward
component by 10dB. Since the equal-
izer locks onto the largest signal, this
forward insertion level protects the
equalizer lock by desensitizing the
downstream signals.

The PC -based Visual Basic program
retrieves the data shown in Figure 2,
converts all numbers to their absolute
values, and scales the graph to make
the reference pulse 100 percent, as
shown in Figure 3. The program also
accepts a series of customizable warn-
ing and trip limits for numerous taps
that identify special components, and

performs proprietary calculations on
tap values and analyzes the result in
an effort to find less -obvious sources
of potential burn-up.

As stations convert to DTV and their
income streams shift from NTSC to
DTV, their need for pre-emptive main-
tenance will become more urgent to
avoid costly shutdowns. The new high-

power, DTV, real-
time, TDR-like trans-
mission monitoring
system described
here can resolve
down to the compo-
nent level. This al-
lows a station to
monitor flange joints,
elbows, gas barriers
and the antenna and
to respond pre-
emptively to the first
signs of a problem,
before destructive
burn-up has started
or progressed to
completion. It can al-
low visual analysis

when an operator wants to know how
far down he should turn the power. Is
50 percent power going to be sufficient

Time domain like monitoring
measured during normal opernion

Input ,igna Transmisslon line`

Shared li

Figure 3. This monitoring system's Visual Basic dis-
play shows the data collected in the experiment used
to test the system.

another set of warnings and trips to
assign to all remaining components on
the transmission line. The program
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to stop the burning? Will 70 percent
power be sufficient to maintain status
quo until someone can do a visual in-
spection of the line? And, when the
riggers and the field -service techni-
cians arrive, they won't have to guess
where the problem is.

This monitoring system also can de-
tect previously undetected burn-up
situations. In recent years, at least two
sites experienced burn -ups in the
middle of a vertical run, and no alarms
sounded until the burn -ups destroyed
a length of line. It's been theorized
that, in these situations, the facilities
didn't observe large frequency -do-
main VSWR because much of the
missing reflected energy was absorbed
as heat at the point of failure. The
charred remains acted as a load. The
proprietary algorithms built into the
Visual Basic program in the monitor-
ing system described here can detect
these types of failures.

Site -specific configuration
Figure 4 shows the alarm levels a sta-

tion can assign to elbows, transmis-
sion -line flanges, channel combiners,
channel splitters, elbow complex and
antenna. The reason for the differen-

The proposed monitoring system
uses a ZTechnology IN/11010W pro-
fessional ATSC/8-VSB demodulator
and a proprietary, menu -driven, PC -
based Visual Basic program.

tiation in alarm levels is that a small
change of VSWR at the antenna can
be a normal change due to tempera-
ture or weather conditions at the an-
tenna. As long as the VSWR returns
to normal, no alarm will sound. But,
even a small change in the enclosed
transmission -line components might
indicate a problem,
so the system moni-
tors them closely. The
station assigns a spe-
cific tap point of the
demodulator to each
component at a site
for a unique one -tap-
per -one -component,
site -specific layout.
The station can target
any site -specific com-
ponent between the
directional -coupler
monitor point and
the antenna for spe-
cial attention. Users
at the station can pro-
gram and adjust the settings for alarm
warning and trip levels. They can ob-
serve site -specific responses and ad-
just the proper alarm limits to allow
for anomalies. And they can connect
outputs to transmitter trip functions,
remote monitoring or any other
intranet-compatible device through a
local intranet. When any of the alarms
are triggered, the PC program alerts
the station, the manufacturer and any
site -specific contact personnel
through modems or intranet. The sys-
tem can e-mail alarm or warning con-
ditions to the appropriate person's cell
phone. Additional I/O for local con-
trol is available for transmitter inter-
face, if required. Also, a station can use
the monitoring system as an option
in conjunction with many existing
monitoring systems.

Customizing input
and output

The station can set the program to
retrieve data as frequently as every
three seconds. The computer then
will complete its analysis on all sub-
sequent data and generate appropri-

ate responses. For periods of time
when the system notes no anomalies,
the program can retain limited sets
of original data while discarding ex-
cessive quantities of repetitive data.
(It can generate more complete and
continuous data for anomalous
events.) The retained data is available

Figure 4. This system's software allows the
station to set and adjust alarm points and
thresholds.

for historical records, analysis and
reports.. In the event of an alarm, the
program can generate two types of
responses: e-mail and I/O alarms. The
program can send e-mail notifica-
tions to all addresses listed for noti-
fication by modem or local intranet.
Two types of e-mail are available: one
suitable for cell -phone notification
and another for PCs that includes
more detailed data, including copies
of the plots depicting the alarm con-
dition. Stations that install this moni-
toring system as a stand-alone system
might require automatic trips. For
these sites, a USB connection can
supply a suitable number of I/O to
provide sensors and control. Stations
that also have existing conventional
monitoring systems with integrated
control can use this monitoring
system's PC I/O to interface the two
systems seamlessly so that only one
of the systems reports alarms to the
designated recipients. BE

Andre Skalina is vice president of research
and development, and William A. DeCormier
is associate principal electrical engineer, at
Dielectric.
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Pressurizing
coaxial cable
By Rolin Lintag

There are at least two good rea-
sons why it is important to prop-

erly pressurize coaxial cables. First, it
keeps moisture out and therefore pre-
vents arcs inside the cable. Secondly, it
improves the power -handling capacity
of the coax by increasing the breakdown
voltage between the inner conductor
and the shield. Using nitrogen tanks,
dehydrators or a combination of these
devices can ensure that dry air at the
proper pressure is present in the cables
at all times, regardless of weather
changes. The pressurization system
should be capable of handling the load
requirements, no matter the conditions.

When designing a cable -pressuriza-
tion system, the first issue to consider
is the behavior of air, which naturally
expands when heated and contracts
when cooled. For example, coax air
pressure that is at 1psi during the cool
of the evening can rise to 5psi in the
heat of the afternoon, depending on
the volume of the air inside the coax.
Also, large coax cables, such as 4- to 6 -

inch diameter cables, can contain a sig-
nificant volume of air. A large volume
of air is good because, if there's a leak
in the cable, it takes longer for the air
to leak out. But, such a large volume of
air also can experience drastic changes
in air pressure between a hot day and a
cold night. The important thing is not
to exceed the maximum air pressure
specified by the cable's manufacturer.
This is especially critical for microwave
waveguides because overpressure can
actually expand the diameter of the
cable, resulting in an impedance change
and a corresponding increase in
VSWR. Overpressure can also pop the
pressure window on a microwave dish,
necessitating a tower climb to repair the
damage. Leaks often begin as small
openings that let in moisture. They

Keeping coaxial cables properly pressurized prevents arcs inside the
cable and improves the cable's power -handling capacity.

usually go unnoticed until the facility
detects a decrease in transmitted or re-
ceived signal or an increase in VSWR.

Pressurisation methods
There are different pressurization -

system configurations that a facility
can employ. The final choice depends
on the size of the transmission -line
system and the amount of manpower
available to maintain it.

Nitrogen tank. A configuration using
a nitrogen tank is the simplest pres-
surization arrangement, as well as the

most cost-effective, for a single -coax
system. (See Figure 1.) The nitrogen
tank directly feeds the gas barrier in-
put of the coax. When the system
reaches the desired pressure, you sim-
ply close a valve. The nitrogen tank
should have a dual gauge; one gauge
shows the tank pressure (and, conse-
quently, capacity) and another displays
the regulated pressure to the coax. The
latter typically ranges from 0- to 15psi,
which is suitable for most broadcast
applications. When setting the pres-
sure in such a system, make sure you
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account fix changes in temperature.
This configuration is adequate if you
can check it daily and detect any mi-
nor leaks right away. Adding a pres-
sure monitor connected to the
transmitter's remote telemetry can
alert the master -control operator if a
leak occurs.

As mentioned above, the main advan-
tages of this setup are simplicity and
cost-effectiveness. Nitrogen gas is dry
and is readily available for less than $20
per tank. Unless there is a leak in the
system, you shouldn't need more than

Tank pressure
gauge

A typical application might consist of
just one dehydrator for the cables that
serve a pair of 8-VSB and NTSC trans-
mitters as well as the waveguides for
STLs or RPUs. The antenna and cable
manufacturer can advise you as to the
pressure required to protect the
feedlines. Such a configuration is au-
tomatic; all you have to do is set the
dehydrator's cut -in and cut-out pres-
sure for the best operation. The cut -in

setting defines the pressure at
which the dehydrator starts
pumping air; the cut-out set-
ting defines when it stops.
Most systems allow a range of
settings. A typical application
uses a cut -in setting of 1 psi
and a cut-out of 4psi. Usually,
there is an adjustable screw
for each adjustment located
at the dehydrator's pressure
switch. It's a good idea to in-
spect the setting on a regular
basis because the adjustment
is mechanical and the unit vi-
brates when it operates. A

once -a -week inspection of the dehy-
drator (and the moisture desiccant/fil-
ter) may be enough to ensure proper
pressurization on the system. As a rule
of thumb, the dehydrator should not
ran more often than once every 15
minutes. If it runs more often, either
the system was not sized properly or
there is a leak

Dehydrator, nitrogen tank and reser-
wir tank. The cable -pressurization sys-
tem in Figure 3 on page 54 is an im-
provement on the previous two de-
signs. The air -reservoir tank serves as a
buffer, increasing the system's capacity
without the expense of a large dehy-
drator. The additional cost depends on
the size of the tank and the air -pres-
sure regulator attached to it. A 20 -gal-
lon tank may cost from $60 to $100,
and the regulator may cost up to $600.
The tank and regulator are quite heavy.
So, to save on shipping and handling
costs, it's best to shop around. Connect
the lines you want to pressurize to the
regulated output of the tank. Connect
the reservoir tank to both the nitrogen
tank and the dehydrator. You can set

Regulated air
pressure gauge

-.To c )ax
gas barrier

inlet
Air pressure

regukator

Nitrovn
tank

o- .

gram shows t
simplest and mo
cost -effect iv

two tanks per year. The main disadvan-
tage of the system is that you have to
add air manually as needed. It's not rec-
ommended for remote sites because, if
a leak develops, the pressure may fall
to zero before someone can come and
do something about it.

Dehydrator and nitrogen tank. Figure
2 on page 54 illustrates a system that
uses a dehydrator as the main supply
of air and a nitrogen tank as backup.
Dehydrators come in different sizes to
accommodate the differences in air
volume found in various cable systems.
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Figure 2.This configuration uses a dehydrator as the
main supply of air and a nitrogen tank as backup.

the nitrogen tank's pressure two ways:
just above the dehydrator's cut -in pres-
sure setting so that the dehydrator
pumps only when the nitrogen depletes,
or just below the dehydrator's cut -in
pressure so the dehydrator still pumps
at regular intervals. In the latter case, the
nitrogen tank can continue to supply the
needed air even if the dehydrator suf-
fers a power failure. A one-way valve at
the output of the nitrogen tank allows
air to flow only when the pres-
sure drops lower than the regu-
lated setting of the tank. Be sure
to set the nitrogen tank's regu-
lated setting as if it were feeding
the coax lines directly.

Relief valves
To avoid overpressurizing the

coax lines, use pressure -relief
valves. They come in different
relief pressures and should be
rated below the maximum pres-
sure that the coax system can
handle. For example, KVTN-
TV in Arkansas uses an Andrew
UHX10 dish with EW62 cable
and can handle a maximum of
lOpsi. The station chose to pres-
surize it at 3psi and use a 5psi
relief valve to prevent overpres-
sure during Arkansas' hot summer af-
ternoons. When evening comes, the de-
hydrator starts pumping to compen-
sate for the drop in pressure. With these
settings, the waveguide pressure will
never increase more than the pop -out
pressure of the relief valve (5psi),
thereby preventing damage to the

pressure window of
the dish, which is lo-
cated on top of the
tower.

Sizing the
system

To calculate the ap-
propriate dehydra-
tor size, list the cables

and waveguides you
want to pressurize
with their corre-
sponding lengths.
Then check the

manufacturer's data and determine the
total cubic feet volume per length (in
feet) of each cable. Then, total the cable
air volumes to arrive at the total volume
of air that the pressurization system
must handle. Considering the pumping
capacity of the dehydrator and the vol-
ume of the air tank, estimate the time
intervals the system should run for a
given percentage of leakage. It's better
to oversize the capacity (for a higher

the cable improves its power -handling
capacity. It's possible to almost double
the peak power rating of a coax cable
by increasing the pressure to 1 1 psi, as
on page 633 of Andrew's catalog 38
and page 6 of Dielectric's Transmission
Line and Components. But, if you do
decide to go this route, don't exceed
20psi. Make sure that you install 15psi
pressure -relief valves.

Final checks
Regularly inspect the color of the

desiccant on the dehydrator. Usually,
is it blue when dry and slowly turns
to pink or red as it absorbs moisture
from the compressed air. Ensuring
that the desiccant is dry can prevent
pumping moist air into a cable system.
Remember, the goal is to keep mois-
ture out of the line. For safety reasons,
don't try to dry the desiccant and re-
use it; just replace it, being careful not
to inhale the dust.

Observe how often the dehydrator
pumps. If it starts to pump more of-

ten than once every 15 min-
utes, use soapy water to check
for leaks at all valves and cou-
plings up to the gas barrier. If
you can't locate the leak at
ground level, it's time to climb.

After each tower or antenna
work or inspection, observe the
running time of the dehydra-
tor. In one case, the antenna -
match tuning slugs were ad-
justed too far out and it took an-
other day before a serious leak
became apparent. Chasing
down the tower crew after they
have left the site and arguing
about who will foot the bill for
the extra tower work is not the
way to go.

Finally, it's always a good
idea to talk to the manufactur-

ers of the antenna and the coax. They
can provide you with information
that can help you plan for the pres-
surization configuration that best
suits your installation.

Tank
pressure
gauge

0

Air pressure
regulator

Regulated
air pressure

gauge

ydrator with

cant

Nitrogen
tank

Pressure
relief valve

Air
reserve

tank

ro Air outputs

Regulated
tan< output

Figure 3. In this configuration, the air reservoir tank
serves as a buffer, increasing the system's capac-
ity without the expense of a large dehydrator.

cost) than to operate the dehydrator at
a higher duty cycle because the latter
would incur increased maintenance cost
and reduce system life. Armed with the
total coax air volume, consult the cable
manufacturer for help selecting the
properly sized dehydrator.

Increasing the air pressurization in

BE

Rolin Lintag is an RF engineer for a TV
network in Little Rock, AR.
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Digital asset
anagement:

Process over product
By Edward Hobson, Bob Slutske and Blake White

m
n the rush to benefit by

 repurposing digital assets, users
often buy DAM products without con-
sidering basic issues that will impact
their choices and results dramatically.

In planning for the deployment of a
DAM system, a facility must consider
many familiar in-house processes. A
large, multichannel distributor may
require a complex solution, but even
smaller enterprises that require a less
sophisticated system need to spend
time planning the DAM before adopt-
ing and implementing it.

What is the ideal product for an as-
set -management solution? The answer
is that DAM isn't a problem to be ad-
dressed by purchasing a product. As-
set management actually comprises
several processes within the facility
that the station needs to deconstruct
and understand. The first step is to

reinforces it. Analyzing internal
workflow can help a station improve
existing processes before it chooses a
DAM system.

One challenge a facility faces is a lack
of clarity regarding its existing asset -

management practices. Facilities usu-
ally introduce digital technologies
piecemeal into the workflow and, as a
result, asset management becomes ad
hoc and haphazard. As the work envi-
ronment has become a hybrid of tra-
ditional and digital technologies, as-
set -management practices have failed
to keep pace.

Asset management in the film -cen-
tric environment was as simple as at-
taching descriptive notes to strips of
film, which users could readily access
and understand by holding up to the
light. With the advent of videotape, us-
ers began writing notes or titles on the

Digital asset management isn't a problem to be
addressed by purchasing a product,

identify the material that the facility
values as an asset.

Caution, pitfalls ahead
There are several reasons for ap-

proaching DAM in this way. Purchas-
ing a product without first analyzing
internal processes and business objec-
tives often results in the product de-
fining, and thereby limiting, workflow.
The proper technology should support
and enable current practices as well as
offer flexibility for future expansion.
Adding DAM technology without

first analyzing facility workflow for
redundancies and faults can be de-
structive. Technology will amplify a
bad practice as well as a good one-
automating an existing bad practice

videocassette to identify its contents.
The move to digital files and server-

based systems marked the beginning
of an entirely new paradigm for asset
management and, not coincidentally,
more than a decade of confusion for
operations managers and librarians.
For the first time, users were forced to
standardize naming conventions for
their assets. A commercial or TV pro-
gram was no longer contained on a
videocassette that could be stored in
the vault. It existed as data spread
across 50 disks. Likewise, the move to
server -based systems challenged tra-
ditional ways of tracking assets. If the
writer slugs his story "automobile ac-
cident" and the editor writes "car
wreck" on the tape, a machine -based

system without significant intelligence
simply can't make the connection. Be-
cause of this, standardized language
has become a necessity. SMPTE is cur-
rently developing a metadata dictio-
nary to provide consistency.

Defining the puzzle
Many users find themselves hard-

pressed to know where to begin the
multifaceted task of choosing a DAM
system. The best way is to think of a
DAM solution as a puzzle. First, define
a starting place from which to build.
Identify all the pieces and "edges" of
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the solution. Know what the end solu-
tion looks like before putting the pieces
together. Forcing a piece into place early
on won't allow the other pieces to fit in
smoothly as the solution progresses. See
Figure 1 on page 58.

The first step toward understanding
DAM is to ask some basic questions.
What are the in-house materials that
have value? How are they valued?
What are the facility's current practices
in naming them, cataloguing them
and tracking their use? How does the
facility keep track of when the asset
creates or expends revenue?

How will the asset be viewed? Un-
like videotapes, which are identified
textually by a label on the cassette and
box, digital assets can and should be
identified not just by a text descrip-
tion, but by viewable proxies, ideally
at different resolutions for multiple
uses across a network.

The second step is to document the
facility's workflow. Follow the journey
of a commercial at the TV station,
step-by-step, from the moment it
arrives until it goes to air. What are
the processes it goes through? How is
it QCed? How does it interface with

KQED-TV's new, digital master
ccntrol and automation system
provides feeds to up to 10 chan-
nels, requiring comprehensive as-
set management.

the billing and traffic systems? How
does the facility determine if it's no
longer in use?

If the station has dozens of copies
of one commercial, it's wasting stor-
age space and tracking time. The same
is true for versions. Re-versioning
content will become increasingly im-
portant as multicasting comes into
play. If assets aren't identified early on
- even before they're produced - it
may be impossible to find them or
keep track of how, when and where
they've been used. If a facility doesn't
know how to name and find an asset,
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its value is dimin-
ished. Identifying and
naming assets early on
becomes even more
important with the
trend of commercials
and other to -air foot-
age arriving at the sta-
tion or facility elec-
tronically, rather than
as physical media.

It's also important to
identify business ob-
jectives for a facility's
assets. Analyzing cur-
rent and future objec-
tives for monetizing
assets, developing a
roadmap for asset
growth, and deter-
mining the best strat-
egies to use will help
a facility to implement
scalable infrastructure.
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Figure 1. A diagram like the one shown here can help you visual-
ize what migh-t be a complicated or suboptimal workflow incon-
sistent with current business objectives.

a strong and

Solving the puzzle
Once a facility identifies its assets

and workflow processes, it will be able
to improve the pro-
cess by eliminating
redundancies and
streamlining its abil-
ity to track and store
media. Then the facil-
ity can overlay the
current workflow on
the business plan and
perform a gap analy-
sis to create a concep-
tual solution.

Choosing a DAM
solution requires a
consensus among all
those involved in us-
ing the assets. Several
departments may
struggle over the ideal
workflow, redesigning it more than
once. See Figure 2.

Adding DAM software is an expense
that has to be justified by its returns.
If a station simply implements DAM
as a way to automate, it misses out on
realizing the full potential of its assets.
In a competitive market with more

and more channels available, he who
knows where his assets are and can
make use of them will reap the high-
est benefits and profits. The minute a
competitor values his or her library
properly, the value of yours falls.

Finding the
right solution

Now the time has
come to shop for a
DAM solution to
meet a facility's par-
ticular workflow
needs. Does the ven-
dor understand the
station's business?
Look for experience
among its staff. Is it
financially secure, i.e.,
likely to be around
when needed? Does
it have the staff
to accomodate the
facility's schedule?
Are there hidden
costs? Does it provide
added value? Can it
exceed expectations?

Technology demos are good, but vis-
iting a site with a working solution is
better. Learn about the company's
successes, but also learn about its fail-
ures. The vendor should be able to
name the failures, describe what went

wrong and what it
has done to prevent
such failures from
happening again.

There is no
shrink-wrapped
solution for DAM.
Solutions are com-
plex amalgams of
well -thought-out
plans, networks,
hardware and appli-
cations. When suc-
cessfully brought
together, DAM so-
lutions save money
through efficiency
and increase the
value of the creative

through reuse and
repurposing, thus driving new rev-
enue streams.
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holders inv
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he workflow diagram will indicate the various stake-
olved in defining enhanced workflow and the applica-
sset-management solution.

A good knowledge of assets not
only helps the bottom line in terms
of cost savings, it also helps to open
up new revenue streams. With poten-
tial revenue -creating applications such
as interactive television, the ability to
easily use assets allows for an inflow
of new revenue.

content

BE

Edward Hobson and Bob Slutske are vice
presidents, and Blake White is vice
president of strategic services, at National
TeleConsultants.
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Nucomm's
Analog Coder
BY DR. JOHN B. PAYNE

Broadcasters planning to
transport digital television
programming to remote

facilities and transmitters face the cost
of replacing their existing analog mi-
crowave links.

Instead of replacing analog micro-
wave radios (and sometimes transmis-
sion line and antennas) with new digi-
tal systems, broadcasters can limit
their investment by adding only a new
digital -to -analog modem to their ex-
isting analog microwave system. This
can be more economical for a single -
hop STL and significantly less expen-
sive for a multihop network.
The Nucomm Analog Coder allows

analog microwave systems to carry a
multitude of high -data -rate digital sig-
nals - such as the 19.39Mb/s ATSC
transport stream and multiple stan-
dard -definition signals, plus a T1 data
pack and other ancillary control chan-
nels - within a 17- or 25MHz broad-
cast auxiliary service (BAS) channel.

Remodulating and
heterodyne systems

On the transmit side, the 1RU digi-
tal -to -analog modem accepts the
19.39Mb/s ATSC signal in DVB-ASI
and SMPTE 310M formats, as well as
two additional ASI signals. The total

signals together and applies forward
error correction (FEC). Then the digi-
tal modulator encodes the multiplexed
signal into a 1 Vp-p analog baseband
waveform that outputs the baseband
onto an existing analog transmitter.
The only adjustments required for
multihop systems are to turn off the

chip sets provide dynamic adaptive
equalization to overcome frequency-

selective multipath issues and other
adverse environmental conditions.

Over time, digital plants may migrate
between the SMPTE 310M and DVB-
ASI standards for digital transport.
The modem offers interfaces for both

Nucomm's Analog Coder digital -to -analog modem can provide broadcast-
ers with a less expensive option for converting multihop transmission sys-
tems to digital.

audio subcarriers in the analog signal
(or set their frequencies above
7.5MHz) and set the emphasis to flat.
For single -hop systems, the emphasis
can be left on.

For the heterodyne microwave sys-
tem architectures typical of multihop
links, the system offers an optional
70MHz output that connects to the
70MHz input of the transmitter.

Broadcasters can limit their digital investment by
adding only a new digital -to -analog modem to

their existing analog microwave system,

input data rate is limited to 30Mb/s.
The system includes a T1 or El data

pack for carrying additional digital
data traffic across the link. The front
end of the modem multiplexes the
ATSC plus two ASI and T1 data pack

The Analog Coder uses a proprietary
modulation design based on the ATSC
standard FEC - including Reed -

Solomon, Trellis coding and interleav-
ing - through commercial demodu-
lation and decoding chip sets. These

standards and automatically selects the
proper input. If both signals are
present and valid, the unit defaults to
the ASI input.

If an existing analog microwave link
uses a dedicated T1 subcarrier modu-
lator for a 1.544Mb/s G.703 data chan-
nel, that traffic, as well as two RS -232
channels and eight TTL logic inputs,
are readily multiplexed into the digi-
tal television traffic.

The modem's RF output spectrum fits
within the 25MHz bandwidth of the 7-

and 13GHz BAS bands. A deviation
adjustment also makes it possible to re-
duce the spectrum to the 17MHz band-
width of the current 2GHz BAS band,
as well as the FCC's new 12MHz chan-
nel plan. The output spectrum meets
the analog mask requirements. Because
the modulation format is analog, no
change in FCC licensing is required.
At the final receive end, the system

accepts either a baseband input or an
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MEASURING THE DIFFERENCE

optional 70MHz IF and demodulates
and error corrects the signal. Then it
demultiplexes the traffic into digital
television signals (two SMPTE 310M
and one DVB-ASI output), T1, RS-
232, and TTL logic signals. The sys-
tem provides two SMPTE 310M out-
puts to feed redundant HD transmit-
ters. The DVB-ASI output can easily
become a third SMPTE 310M output.

An optional 8-VSB output, selectable
between channels 3 and 4, allows per-
sonnel at the TV transmitter site to
monitor the received picture quality,
including link quality and packet er-
ror information, using a commercial
or professional HD set -top box. The
analog video and audio from the HD
set -top box can even be used to feed
the station's analog TV transmitter.

Multihop networks
With a single -hop STL installation,

broadcasters should balance the cost
of the modem against the cost of a new
dual -carrier or DS3 microwave link.
In many cases, they will find it is an
appropriate solution.

For stations with multihop links to
satellite stations and other remote fa-
cilities, the system can dramatically
lower the cost of implementing digi-
tal television. It has proven to provide
robust, air -quality ATSC and DVB-ASI
signals to remote transmitters after
crossing hundreds of miles and mak-
ing two dozen hops over existing ana-
log microwave links.

Because of the ease of installation
and operation and the cost-effective-
ness of the Analog Coder, it merits a
close evaluation by any broadcaster
seeking to transport digital television
over microwave networks currently
served by analog equipment. BE

Dr. John B. Payne is the founder and
president of Nucomm.
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Playout
automation
BY JOHN LUFF

In a perfect world, everything
would happen as planned. No
human intervention would be

needed, and perfection would be
achieved 100 percent of the time. Such
is the myth of television playout au-
tomation. A cynic might remind those
who believe this myth
that err is human; to re-
ally foul up requires a
computer.

From many perspec-
tives, computers have
made extensive improve-
ments possible in televi-
sion operations. Station
management seeks the
Holy Grail of less labor
and fewer make -goods.
Chief engineers want the
ability to supersede op-
erator -training deficien-
cies that plague manual
station operations. Traffic
operators want to have it
their way without listen-
ing to alternative ideas.
Salespeople want the abil-
ity to sell a spot at 4:55
p.m. and go home at 4:59 p.m. safe in
the knowledge that their sales will be
fulfilled accurately. The general man-
ager, if possible, doesn't want to do any
make -goods.

In a perfect world, everyone could
have his or her way. Indeed, automa-
tion can move a station towards those

ensure the right program plays to air
at the right time with the right com-
mercials, and add opportunities for
enhanced revenue experiences and
extra breaks in live programming.

The opposite, however, can also be
true. A poorly implemented automa-

even if someone is present, he may no
longer have the skills to figure out the
smooth path to a clean transition.

Today, automation works by taking
the log and parsing the log informa-
tion into a database of events that pro-
cesses at precisely planned times. It is-

sues machine -under-
standable commands to
devices usually con-
nected by RS -422, or
Ethernet remote -control
connections. Automation
also collects the re-
sponses from the devices
(i.e. confirmation that
the event really hap-
pened) and feeds that in-
formation back to traffic
electronically as confir-
mation that the as -run
log is the same as that al-
legedly planned. Sony
protocols control VTRs,
and servers and other de-
vices use video device
control protocol (VDCP)
that permits more com-
plex commands includ-

ing selection of media and sophisti-
cated cueing.

Each single event might be as simple
as a cut on the master control
switcher to server, play four spots
back-to-back, and then a cutback to
programming on the switcher. It
might also include secondary events,
such as voice-over and pushback to
reveal a promo or other graphic, a key
of the station logo in the corner on
the hour, or other events. One prob-
lem that often complicates log man-
agement is that the log sometimes
does not contain accurate machine
commands that automation can
translate effectively. For instance, at
2000, you want your DTV channel to

P_,, -
inno
VP*

14.111111,1116

LL4,1[ r---1

--A

TIV,A1

Facilities operating from one to 12 channels can use OmniBus
Systems' TX>Play transmission automation system for
playout. The system supports content ingest to video serv-
ers from live sources, tape or digital content delivery.

tion system will never improve
workflow nor enhance the accuracy
or look of the on -air operation. For
instance, the master control room op-
erators in many stations with
stable (read old) equipment have
learned how to get around any fail-
ure without undue impact on air ops.

To err is human; to really foul up

requires a computer.

goals, but we must remember that au-
tomation simply replicates the deci-
sions others have made in other soft-
ware. It can streamline the workflow
and ensure that dub lists are accurate,

When a VTR fails, they find a way
around it. But, when a VTR fails un-
der automation, there may not be a
person standing by to ease the fears
of the general sales manager. And,
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go from four SD streams to one HD and one SD stream.
Consider the number of individual changes that must
occur: drop two streams in the multiplexer, increase the
bandwidth for the HD channel, decrease the bandwidth
for the remaining SD channel, send new information to
PSIP, manage the statmux settings, and perhaps dozens
of minor commands necessary to make it all work
seamlessly. For most stations today, that information is
not part of the log. Add the fact that frame accuracy is
now critical, and many traffic systems are brought to their
knees before they communicate the first byte to the au-
tomation system.

Until recently, all commands were generally passed to a
device -control engine that kept a master clock synchro-
nized so that all events would happen in lock step. Now,
it is quite possible to let each device connect to a separate
control interface by using Ethernet and network time pro-
tocol (NTP). The automation system can send commands
to a local control buffer with the command and the time
the command is to be executed. It then moves off to other
business, safe in the knowledge that the device will take
care of itself. The device controller communicates with
an NTP server to ensure it has the precise time to which
all other devices have synchronized. Using this structure,
you could build up a distributed automation system where
you could send commands hundreds of miles away and
know they would execute at a precise time. This is ideal
for a centralized operation with local automation events.
With this structure, it is much harder for a single failure
to totally disrupt the air -playback schedule.

One thing is true about all automation systems. Putting
accurate metadata on each event is critical. Segmenting a
show to get the timings perfect is a vital step in making a
well -run system. Spots must be ingested with precise tim-
ings for the same reasons because, rest assured, no one is
looking at the video to ensure all transitions happen in
black - at least not yet.

Modern playout automation can vary from simple
server-playlist automation - which controls only ingest
and server playout - to global media asset management
and playout control of dozens of devices for many chan-
nels with redundant control and fault -protected data-
bases. It is still important to look at workflow and make
sure that you are improving the on -air operation and not
just making it more complicated than it needs to be. BE

John Luff is senior vice president of business development for
AZCAR.

CDSend questions and comments to: john_ldf@primediabusiness.com

Read more technology reports in the

Special Technology Focus section

of our Web site, www.broadcastengineering.com.

sup crtphons

The evolution of oreadcast

As the television industry continues to redefine itself,
Broadcast Er gineering is thee. Broadcast Engineering is the
industry's preferred resarce for learning about the ever -evolving
television market Stay current on the latest technology developments,
new players, products and decsion-makers.

To start your FREE subscription with the industry's #1
authoritative source of technical information*, go to
www.broadcastengineering.com and click on SUBSCRIBE NOW.

'2002. Pararroot Research Study Word Edon

redefining television

THE NLE BUYERS GUIDE

THE PRO CAMERA GUIDE

THE DAW BUYERS GUIDE

Free online guides to
video editing systems,

pro cameras and camcorders
and audio workstation

http://SYPHAonline.com
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WIRELESS CAMERA SYSTEM
Broadcast Microwave Services Carry-

Coder II: Portable, low -delay wireless camera
system for video, audio and data transmission;
mounts on the back of professional cameras
or fits inside a backpack; standard features
include 4:2:2/4:2:0 MPEG-2 encoding, ASI I/O,
SDI out, RF amplification and COFDM modulation for non -

line -of -sight operation; when paired with a Carry-DeCoder
II (integrated receiver decoder for portable wireless
reception), the CCII forms a portable stinger kit.

800-669-9667; www.bms-inc.com

WIRELESS MICROPHONE
Sennheiser Evolution wireless G2: Features a 36MHz
switching bandwidth with 1440 channels available to the
user; includes a scan function that automatically searches
for free channels, a user menu and large backlit displays;
features a pilot -tone squelch to ensure that the transmit-
ter microphone can be switched on and off without noise.

860-434-9190 ; www.sennhoismusa.com

VIDEO CLIP SERVER
Video Technics Apella v2.5: Multichannel server with
1GB of DDR RAM; features fully redundant, hot-
swappable power supplies, upgradeable components
and storage, and an open architecture; requires no third -

party system for playout or ingest; Windows service for
client/server network operation; 20 metadata fields auto -

created for each clip; internal reference clock; horizontal
and vertical phase.

404-327-8300; www.videotechnics.com

IOT
Thales TH 792 CD: Is a water-cooled, depressed -

collector IOT; in NTSC, it delivers 63kW in common
amplification with 23dB minimum gain and a merit figure
of 134 percent; in 8-VSB, it delivers an average of 30kW,
along with 58 percent efficiency.

413-998-1100; www.thalos-bm.com

SOLID-STATE
ANALOG TRANSMITTER
LARCAN Eclipse series: Features LDMOS technology
and multiple regulated power supplies; is hot-pluggable
with a fully redundant design; has highly linear broad-
band PA modules and an extensive monitoring system;
versatile cooling system features pull -through design for
easy installation; fits 20kW of power in less than 25
square feet of space.

303-665-8000; www.larcan.com

TRANSMITTER/
RECEIVER
ANTENNA
Patriot 1.8 Meter: Features azimuth
fine-tune +/-15 degree for pointing
accuracy; has a single -piece, deep -
drawn metal reflector; boom sup-
ports 50 pounds; includes az/el inter-
face to 4 -inch O.D. pipe; dual -side gal-
vanized steel powder coated with a 10 -year
or 700 -hour salt -spray warranty; includes two -port linear Tx/
Rx Ku -band feed assembly.

800-470-3510; www.sepagotcom

TRI-LEVEL HD SYNC
GENERATOR
Sigma Electronics HD402: New option for the TSG470
model; provides three additional simultaneous reference
outputs for NTSC, PAL and HDTV; outputs independently
selectable for reference format and relative timing; all
are clocked and locked together and timeable with
respect to the master clock.

866-569-2681; www.sigmaelectronics.com

WIRELESS HAND CONTROL
BDL Autoscript Receive and Transmit (RAT):
Has a range of 90 feet; features 10 user -selectable
channels; works in the license -free band; has the usual
features of a prompter controller including story, next/
previous and top of rundown; includes an RS -232 trigger
button that can be assigned to any compatible device;
multiple RATs can be used to control a single prompter
base station.

516-799-3869; www.bdlautoscriptcom
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During a live Broadcast
AY86

SDI/Ana Ito- rideo/Audio Delay

 SDI/Analog input/output
 Simultaneous SDI/Analog output
 AES/EBU and Analog audio input/ouput
 Gen Lock
 SDI Proc Amp (LCD display)

HOTRONIC. INC.

 10 bit video/24 bit audio
 Delay up to 21 seconds
 Frame by frame video delay

adjustment on front panel
 Audio can be set ahead or behind

1875 S. Winchester Blvd., Campbell, California 95008 USA
Tel: 408-378-3883 Fax: 408-378-3888

Web Site: www.hotronics.com E-mail: sales@hotronics.com

Henn%

Precision Color Bar &
Test Signal Generators

CSG-50 $379
- Digitally synthesized full/SMPTE color bars,

blackburst, composite sync, 15 Hertz Ref.
- Built- in timer switches bars to black, tone to

silence at 30/ 60 seconds.
- Crystal controlled, 1 Khz, 0 dB audio
- RS170A, SC/H phased. No adjustment needed.

CSG-50B $538
- All features of CSG-50 PLUS

3-5 outputs of blackburst
+ subcarrier

TSG-50 $469
- Generates 12 digitally synthesized video test

signals/ patterns
- Built- in timer switches pattern to black, tone

to silence at 30/ 60 seconds
- Outputs: video, composite sync, 400/ 1KHz,

0dB audio tone, 15 Hertz Ref.
- RS170A, SC/H phased. No adjustments needed

TSG-50B $628
- All features of TSG-50 PLUS

3-5 outputs of blackburst,
+ subcarrier

Unconditionally Guaranteed!

HORITA
www.horita.com

Contact your local video dealer
or call (949) 489-0240

ELECTRONICS RESEARCH, INC.
EL Series

UHF Antenna
The EL Series UHF
Transmitting
Antenna for either
DTV or NTSC
applications

it-/Tr
C-1111

Sales@ERlinc.com

.1.04

11mom
Your Single Source for Broadcast Solutions

+1 (812) 925-60001 w w.ERI nc.com

e in
Broadcast

Engineering

media
business

.com
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TALLY
MAPPERTM

 Tally Routing & Mapping
 One Button Operation
 Store Maps Internally
 Edit From a PC/Laptop

A Compact Solution,
Ideal for Mobile Units and

Multiple Production Setups.

Videoframc
Control System Solutions

fel: 530-477-2000
www.videoframesystems.com

The
Real-time, PC -based

High -resolution (1080i) HO
MPEG Encoding Workstatio

Input HD -SDI. output DVB-ASI

 Based on the LSI Logic DoMiNoT" chipset

Perfect for post production HD content
distribution

PC platform provides flexibility
and connectivity

For more information on the HD Maestro or any
DVEO products, call 858 613-1818 Or visit

www.dveo.corn

Pro Broadcast Division

C:7171/

BROADCAST VIDEO Over IP
 Broadcast Quality at

1.5 Mbps

 Contribution Feeds
 Live News Gathering
 Portable DNG & SNG
 Advanced Error Correction
 Realtime or Store & Fwd
 Multi-NetworkTI,EI,IP Call or visit our website today!

ElaStreambon°

ACT -L3 Video Transport

www.streambox.com  sales@streambox.com  206.956.0544 x222

Companies
Wanted

COMPANIES WANTED
A newly formed group headed by the former
CEO of a broadcast equipment manufacturer
is interested in purchasing companies with
niche products and sales of 3 to 10 million
dollars, the company does not have to be
profitable. If your company meets this crite-
ria please respond with some initial informa-
tion which will be held strictly confidential.
Please respond to PO BOX 281, Bloomfield,
MI 48303-0281.

Professional
Services

GILMER & ASSOCIATES, INC,
TECHNOLOGY/MANAGEMENT CONSULTANTS

BRAD GILMER
PRESIDENT 2207 RINGSMITH DR

ATLANTA GA 30345
TEL 17701414.9952
FAX 17701 493-7421
EMAIL lxylmedfathe corn

DVI-1 0
50170,014CONVERTER

Convert your low cost
LCD Monitor into a HD/SD

SDI video monitor
for $1,000!

doremi
tel. 818 562-1101

www.doremilabs.com

Professional
Services

A buyers guide to nonlinear video
editing systems and disk recorders /
servers for editing with a searchable

databaseofover200 ucts

JOHN H. BATTISON P.E.
CONSULTING BROADCAST ENGINEER,

FCC APPLICATIONS AM, FM, TV, LPTV
Antenna Design, Proofs, Fieldwork

2684 State Route 60 RD "1
Loudonville, OH 44842

419-994-3849 FAX 419-994-5419

D.L. MARKLEY
& Associates, Inc.

CONSULTING ENGINEERS
2104 West Moss Ave.
Peoria, Illinois 61604

Phone (309) 673-7511  FAX (309) 673-8128
www.dimarkley.com

Member AFCCE
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SONY
DSR390L
DVCAM Camcorder
with Studio

Capability

New Type 1/2 inch

Power HAD CCD's

F13 at 2000 Ix sensitivity

65 dB S/N ratio

0.4 Ix min illumination
(F1.4)

TrueEye process

Dyonlatitude

Skintone Detail

Black Compress and Stretch

Authorized

Ofessional

leseller

For Sale

The leading broadcast video sales company on the west coast!

Studio

818.840.1351
email for quotes Paul@studio-exchange.com
816 N. Victory Blvd. Burbank, CA 91502 FAX 818.840.1354

EL- EM-77747.)1CLS-LZW/7
* BROADCAST * POST * PRODUCTION *

* TEST * BUY / SELL / TRADE *
* SCOPES * EQ. RACKS * VTRS *

* &MORE *
ISPL7L7-51-Z745-'-145"

BRAND
NEW

PRE
OWNED

V
BUY

V
SELL

TRADE

:ototicsFirs1

Full product 14 . for sound control
and noise elirrap,tion.
Web: http://wwvig ousticsfirst.com

Training
Fiber Optic Training
Hands On or Classroom

 Videos, CDs, DVDs

'fl  National schedule

Your[trio flesoure .311T MK 1-800-451-1128

 Customclasses

Fiber

1

Employment
EMPLOYERS/EMPLOYEES

Click On

KeystoneAmerica.com
NO. 1 TECHNICAL / ENGINEERING

EMPLOYMENT SERVICE

Bookstore
READ
AU

ABOUT
IT!

SOCIETY OF BRO \MIST ENGINEERS

SBE Members
can purchase

technical books
at up to

20% off retail
on;  1;1-1 10-9000 ,23

Help Wanted
SYSTEMS
GROUP

THE SYSTEMS GROUP,
a recognized systems integration firm
(design/build), is seeking specialized
professionals. Located across the river
from Manhattan, we are under contract
for several high -profile, DTV facilities
serving top markets in broadcast/cable.

System Design Engineers: 5+ yrs
experience in systems design and
engineering (EE or PE a plus); strong
foundation in teleproduction systems,
technologies and operations: a solid
background in or understanding of
manufacturing/integration.

Project Managers: 3+ yrs television
systems integration; project planning/
implementation: strong interpersonal/
creative problem solving skills.

Both positions require advanced
proficiency in MS Office/AutoCAD.

We offer a competitive compensation and
beaefits package; high energy work
environment; and an established team of
dynamic professionals.

Forward, resume/salary requirements to:
careers@tsg-hoboken.com or
TSG Human Resources
317 Newark St
Hoboken, NJ 07030
No calls or faxes please.
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Facing Change?

We can help.
International Sales Manager - N Broadcast Electronics; Europe
Sales Manager, S Ameiica - Pro-Audo; Mid-West/Amble
Regional Sales Manager - Broadcast/Post-Production Audo; USA West
Engneenng Diredd, Advanced Development - Pro-Audo; USA Md-West
Director of Marketing - Professional Audio; US South West

EURO 50-90k

USD 70-100k
USD 80-100k

USD 100-120k

USD 80-100k

Interested' Vat fie websrhe and contact us to find out more about these and other wcancies

Experienced industry professionals helping to develop
careers and finding the right faces for the job.
web: www.interfacio.com
email : facingchange@interfacio.com
telephone : USA 310 980 0090 Intl. +44 (0) 20 8986 5002

global media technology recruitment

ENGINEERING TECHNICIAN - This po-
sition requires a minimum of 5 years ex-
perience in broadcast television opera-
tions. The successful candidate will
have demonstrated knowledge of and
experience operating Master Control
Automation systems, audio consoles for
large productions and newscasts, and
digital recording systems. In addition,
this position requires an understanding
of video server technology and the abil-
ity to perform light maintenance in com-
puterized environment. Any camera,
stage manager, or lighting maintenance
would also be a plus. Must be willing to
work a varied schedule. Send resume
and cover letter (no calls) to James D.
Gilbert VP of Engineering, WPVI-TV, 4100
City Ave., Suite 800, Philadelphia, PA
19131 FAX 215-581-4515 Email
james.d.gilbert@abc.com EOE

UNIVISION 19, UHF TRANSMITTER
ENGINEER NEEDED, KUVS-19 is look-
ing for an experienced UHF transmit-
ter engineer for multi location trans-
mitter sites. Must be quality driven and
a self-starter bilingual is a plus. (Span-
ish/English) Must be familiar with all
FCC rules and regulations as well as
test equipment operation for diagnos-
tics of all digital and analog signals.
Flexibility required to work all shifts
and overtime when required. Excellent
verbal and writing skills required i.e.
Outlook, Word, Excel and Access.
Good driving record is required. Ctfiler
duties will be maintaining (but rot lim-
ited two) VCR's, cameras, swIchers,
routers and editors. Email resume to
(kuvsjobs@univision.net) or FAX re-
sume to 916 614-1907

To advertise in th.
Classified sectioi

Contact Jennifer Pater
800-896-V9

jshafer@primedia siness.com

WWSB, a small market ABC affiliate is
seeking an experienced chief engineer to
join our team . The candidate must have
a minimum of 5 years experience in TV
engineering management, a BSEE and a
FCC general class license. SBE certifica-
tion is a plus. A strong technical back-
ground is required, this is a "hands on"
position and the applicant must be able
to lead the engineering staff. The candi-
date must have extensive experience is
repairing a wide variety of broadct
equipment (analog / digital video recyrd.
ers, switchers, routers, servers,

etc.)knowledge of Omneon servers,
Sundance automation, PhillipsRouters
& Switchers, ENG , and RF eai.

-4uipment aplus. A strong work ethic, r
skills and the ability tog°°d verbal

prioritize andmake frequent changes of tasks as di-rected without loss of
be self -motivated to
ers. The candidate
get and capital ma

omposure. Must
eam and train oth-

needs to have bud-
agement experience.ABC 7 is an equal opportunity

employer,
women and minorities are encouragedto apply. Please

send resume to, WWSB,Attn: Personnel,1477 Tenth street,Sarasota, FL 34236
or fax to 941-923-6387or email tC

personnel@wwsb.tv. NoPhone call please.

WWS
, a small market ABC affiliate has

an inmediate opening for a production
InAiager to be in charge of news and
public affairs production. Candidate
must possess strong background in news
production management and have five
years newscast directing experience.
Must have a strong work ethic, good ver-
bal skills and be able to prioritize . Must
be self -motivated to learn and train oth-
ers. The candidate needs to have bud-
get and capital management experience.
WVVSB is an equalopportunity employer,
women and minorities are encouraged
to apply. Please send your resume to: Per-
sonnel / ABC 7, 1477 Tenth Street,
Sarasota, FL 34236 or fax to 941-923-6387
or email to: personnel@wwsb.tv. No
Phone calls please.
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Page Advertiser Web site US/CANADA
Hotline Address

WEST
George Watts III
(360) 546-0379; Fax: (360) 546-0388

AvidTechnology 4-5 800 -949 -avid avid.com georgeww3@aol.com

Axcera 37 724-873-8100 info@axcera.com EAST
CalrecAudio 25 +441422842159 calrec.com Josh Gordon

Clear-Com Intercom Sys. 31
(718) 802-0488; Fax: (718) 522-4751

clearcom.com jgordon5@bellatlantic.net
Computer Modules 66 858-613-1818 computermodules.com EAST/MIDWEST
CPVEIMAC Division 15 650-592-1221 eimac.com Joanne Melton

Dolby Labs Inc. 29 415-558-0200 dolby.com
(212) 462-3344; Fax: (913) 514-9249
jmelton@primediabusiness.com

Doremi 66 818-562-1101 doremilabs.com

Eartec-Porta Phone 61 800-399-5994 eartec.com INTERNATIONAL
Electro XS 67 EUROPE
Encoda Systems 35 866-478-9188

Richard Woolley
+44-1295-278-407

ERG 23 949-263-1630 erg-ventures.com Fax: +44-1295-278-408

ERI-Electronics Research, Inc. 65 812-925-6000
richardwoolley@btclick.com

eriine.com

Evertz IBC 905-335-3700 evertz.com EUROPE
Tony Chapman

E2V 44 914-592-6050 comms.e2vtechnologies.com +44-1635-578-874

Fischer Connectors 55 800-551-0121
Fax: +44-1635-578-874

fischerconnectors.com ARCintect@aol.com
Fujinon Inc. 43 973-633-5600 fujinon.com ISRAEL
Gearhouse Broadcast 59 818-955-9449 gearhousebroadcast.com Asa Talbar

Gepco 61 800-966-0069 gepco©gepco.com
Tatbar Media
+972-3-5629565; Fax: +972-3-5629567

Harris Corp./Broadcast Div. 3 800-4HARRIS harris.com talbar@inter.net.il

Horita 65 JAPAN
Hotronic 65 Orient Echo, Inc.
Inscriber Technology 33 800-363-3400 inscriber.com +81-3-3235-5961; Fax: +81-3-3235-5852

Interfacio, Ltd. 68
mashy@fa2.so-net.ne.jp

Leitch BC 800-231-9673 leitch.com CLASSIFIED ADVERTISING
Maxell Corp 9 800-533-2836 maxell.com OVERLAND PARK, KS
MirandaTechnologies 13 514-333-1772 USsales@miranda.com

Jennifer Shafer
(800) 896-9939; (913) 967-1732

Network Electronics 39 800-420-5909 network-electronics.com Fax: (913) 967-1735

Omneon 42 408-585-5000
jshafer@primediabusiness.com

omneon.com

Panasonic Broadcast 7 800-528-8601 panasonic.com/p2 REPRINTS
Wright's Reprints
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EOM dcas a II

Corporate
acquisitions
BY PAUL MCGOLDRICK

Moving a company into
acquisition mode is
easy. Making the right

acquisitions at the right time is not.
Acquisitions work best when a com-

pany has three things: a useful prod-
uct, good profit margins and real dif-
ficulty in presenting a solid image to
the industry. A solid image means that
most buyers believe the company will
be around a long while and will be able
to support the product it sells. After
all, many broadcast products are ex-
pected to be in service for a decade or
more. If a company is unable to con-
vince the market of its survivability -
especially when there are competing
products from a well-known brand
name - soliciting acquisition can be
a good idea. If the buyer is well -estab-
lished in the industry, the useful prod-
uct becomes much more desirable
with the buyer's branding label.

A similar scenario plays out quite
well, generally, when just the product
and its intellectual property are trans-
ferred to a bigger name. But this leads
to a future where improvements are
unlikely because the design talent re-
mains outside the purchaser's control.

Clashing cultures
When are acquisitions not the right

way to go? The biggest no -no is to
form an organization by plucking
various small companies out of the
broadcast yellow pages and pitching
them into a common pot. Several un-
fortunate consequences follow. The
enthusiasm of the individual organi-
zations' original employees suddenly
wanes. They resent working for a
bunch of "suits" who don't understand
the industry fully, and they are often
put in an administrative chain where
everything goes across the desks of
one of the first acquisitions. Also,

arithmetic starts to break down. Al-
though the gurus behind the whole
operation can point to paper savings
in combining operations and reduc-
ing overhead, the actual result is that
two plus two no longer equals four.

When companies combine, they
should never underestimate the effect
different company cultures can have.
A few years ago, the author watched a
formal and by -the -book operation
near Silicon Valley acquire a company
in Dallas. In the Silicon Valley com-
pany, everyone on the customer side
of the business wore a tie, and very
specific control systems were in place
to ensure that each product group was
profitable in and of itself. Reports were
formal, and routines were heavily
scheduled and controlled. By contrast,
the Dallas company was much more
laid-back: no ties anywhere in sight,
quite informal product meetings and
report structuring, much more flex-
ibility in goals, and the ability to
change direction in a heartbeat if an
opportunity presented itself.

It has been interesting to watch the
two cultures vie for top place in Texas
as a result of that acquisition. There
were immediate victims (or, perhaps,
escapees) who left the company
straight away; they didn't want any-
thing to do with the formality and the
jerking of power westward. More left
as they realized that the "marketing"
titles they held were not real, and that
all the power to make decisions and
plan, launch and promote products
had been stripped away. People gen-
erally don't like working with token
authority. Today, the Dallas operation
is a shell of its former self, with none
of its original enthusiasm.
Why did the acquisition take place?

For the same reasons that, unfortu-
nately, influence many businesses: The

the key man died, and the lack of a
succession plan of any kind led to a
completely rudderless ship.

The competition
The other absolute no -no in acqui-

sitions is: Don't even think about tak-
ing over your competition. If it doesn't
work out in the early stages of nego-
tiation, you are often left with a pile
of knowledge about the other
company's operations that you can't
legally use, but which you can't get out
of your head either. If the acquisition
does go through, you end up with a
different set of problems. As far as
your customers are concerned, you
have taken a choice away from them.
They regard your competition in the
same way everyone regards discount
airlines. You may not like the way they
herd their customers like cattle at auc-
tion, but the fact that they are there
makes the other guys more honest.
Your customers may not consider the
other company's products viable, but
they feel the competition makes you
keep your prices and features right.
Often, too, when a choice is stripped
from the market, someone else sees an
opportunity to butt in. The author has
seen a large customer of one product
get so fed up with a lack of choice that
it threw its own development into play
so it didn't have to outsource at all.

Getting into acquisition mode is like
getting into a sports car. It's pretty easy
to slip into the seat but, as time goes
on, it gets harder to get out. Don't lis-
ten to the salesman's patter, listen to
your head. BE

Paul McGoldrick is an industry consultant
based on the West Coast.

SEND
Send questions and comments to:

pout_ mcgoldrick@primediabusiness.com
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