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DIGITAL TELEVISION SOLUTIONS

Field Strength
Extraordinaire.
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TERRY OSTLUND
TEL: 702-655-8040

FAX: 702-655-8094
tostiund@nharris.com

] ik

\ NEVILLE CUMMING
TEL: 650-968-2463
FAX: 650-968 8756
ncumming@harris.com

i ca

National Accounts Managet

Domaestic TV Sales Dirsctor
TOM DEYO
TEL: 513 459-3408
FAX: 513-459-389¢Q
tdeyo@harris.com

JOE MACK
TEL. 513-459-3406
FAX: 513 459-3890
ymack@harnis.com

As you prepare for DTV, your biggest challenge is to find
he solutions that make the most sense for your station.

Harris would like to help.

You've come to know us as broadcasting’s leading
source for field-proven analog and digital solutions - from
iext-levet products, customizable systems, and an
inparalleled array of service and training programs.

But did you also know that you can access Harris
>lutions through our TV field sales team? With nearly 300
2ars of combined experience in broadcast engineering,
yoerations, management and sales, our field team knows

broadcasting.

DAN SESSLER
TEL: 941-575-3585
[ M FAX:941-575-8750 §

7] dsusslar@hams.com:

MARK FEHLIG
TEL: 770-736-8800
FAX: 770-736-0550
mfenlip@harris.com

GAYLEN EVANS
TEL: 217-221-7196
FAX: 217-221-7085

CARL DAVIS
TEL: 919-469-0405
FAX: 919-481-0031
cdavisBa@hartis.com
includes Washington, DC

RICHARD CHALK
TEL: 770-992-3700
FAX: 770-998-3781
rchalk@harris.com

Asheville, NC & Bristol, VA

{Non Call Lerter}
RUSS READ
TEL: 704-544 6323
FAX: 704-£44-6324
rread@harris.com

Backed by the resources of Harris — including full-time
DTV applications engineering; a large and experienced
systems integration team, and a full force of service,
installation and training experts — our field sales team is ready
to help make your conversion to DTV as smooth, as hassle-
free, and as cost-effective as possible.

Why not contact us today and put us to work for you?

3 HARRIS

A new world of broadcast solutions

End-to-End Solutions - RF: ATSC MPEG-2 Encoding System - Dual-Channel STL - Analog and Digital VHF and UHF Transmitters - ATSC 8-VSB Exciter -
;ombining Systems - Multi-Channel Antennas - DTV RF Conversion Studies - Training - Field Service and Installation - 24-Hour Service and Parts *Systems: ENG -
Fly-Away Satellite - Mobile Production - SNG - Satellite Uplink - Television Production, Transmission and Master Control - Tumkey Systems *Audio-for-Video
Products and Systems

Circle (4) on Free Info Card
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FREEZE FRAME

A look at the technology that shaped this industry.

'WEB SITE DIRECTORY

www.broadcastengineering.com | DO you remember?
‘2 = . . - ' This RCA 110kW trans- @
Looking for information? mitter helped make e B
WPHL-TV the nation's ok

most powerful station at

Check out the
Bro?dcaSt Enywisoriy 4.3 million watts. What

web site for easy access to: :
year did the system go

» Calendar of events on the air?
 Subscription info
* Articles

Pennsylvania Powerhouse

8961 Jamsuy
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prld Cup soccer means world-class play. Full of action and excitement.
ipture the action with the fastest “live” production switcher
ailable today. With up to 48 inputs and full programmability, the DD 35 is
¢ most convenient and economic answer to on-air operation. These and many
her features make the DD 35 production switcher the choice of broadcast
ofessionals around the world.

ul on 1-800-962-4287
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“The point is that you can’t
be too greedy”

his quote made by Donald Trump aptly describes the recent deal between AT&T and TCI. Here
was John Malone, grinning from ear to ear, as he and AT&T's CEO Michael Armstrong met the
press last month to announce their $48 billion deal. AT&T agreed to pay $37.3 billion in cash and stock
and to assume $11 billion in TCI debt. Hell, if [ were Malone, I'd not only grin, I'd laugh out loud —
all the way to the bank. For a guy who became known as a technological visionary, he sure seems to

have become materialistic since he last danced with AT&T’s former child, Atlantic Bell.
In reviewing the background for this editorial, 1 read a lot of material, and something important stood
out; at no point did Malone or Armstrong emphasize any improved

Will you be

having wine with
your cable ?

services or lower prices or, God forbid, “more competition.” Oh yeah,
there were plenty of quotes from outsiders who spun their own
opinions into the deal. Bur, at least in my research, neither company
talked about providing new and better services for consumers.

What was said is that AT&T would get access to TCI's 10.5 million
cable customers; if you include TCI affiliates, that number jumps to
33 million. Not a bad chunk of the nation’s 65 million cable homes.
And for what purpose? The driving force behind this deal is AT&T's
desperation to get a piece of the $100-billion-a-year local phone
market. In other words, TCI customers should not expect to see the
infusion of capital and debt assumed by AT&T as a sign that their
service will get better, but rather that a new phone company may be
knocking on their door.

When asked what TCI got out of the arrangement, Leo Hindery Jr.,
Malone’s number-two guy, said that TCI's market share was currently

65%, “My ability to penetrate the last 35% will be much better when
1 can use Mike'’s (AT& T’s) name. Being able to market local phone service under the AT& T brand name
is like Thanksgiving sitting out there. It is stunning.” What an egotistical, self-serving, consumer-bashing
bunch of crap! Mr. Hindery, you ought to be ashamed of yourself! This whole deal sounds like it’s just
more of the same — big business scores one and consumers score zero — game over.

What's going to happen is that TCI customers won't see decreased prices or improved services.
AT&T customers won’t see any similar benefits either. In fact, what’s likely to happen is that AT&T
will seek rate increases from its current consumers to cover its newly acquired debt. Although all this
new capital should at least result in new digital services being quickly brought into TCI homes, that
doesn’t appear to be likely. If I were a TCI customer, I'd be keeping my eye on the sky (read that as
Primestar and DirecTV) for future cost breaks and new services. With increased debt comes higher
prices. Ask your bean counter. Increased debt means you have to service (pay off} that debt. It’s
obvious that the pricing of future AT&T and TCl services is more likely to resemble a bottle of Dom
Perignon than anything else.

Brad Dick, editor

direct: brad_dick@com
brad_ puserve.com

Broadcast Engineering  July 1998
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“My jaw dropped. .. Trinity proves you don’t have to win the
“Trinity is ready to replace a quarter ofa \ lottery to buy real-time effects and a D1 production studio.

| million dollar televislion control room.” - This from a PC? You bet” ;
bl v e C p— Digital,V"ﬂ'm Adarr =tom
"Wow ... Trinit jal effects at a .

y goes far and bey . - dio offering dazzling spec e

{ / ond anythi : & -_the-art television studio : s ; ed like it

rg;igrl: toq: Y in terms of features ang p)r(iCengT:ai:ﬁ”'able - s:;icr;:{yt}lls:w price. Trinity has amazing capabilites... bt

e e video effe_cts might be considered .mind vs su“-pmnning on a $100,000 system.” New Media Magazine
9gling at any price. .. this is the system to watc;] ] was — Ne .

— Videograph.- Ainovative real-time effects that really tumed heads ...
Trinity’s CG and paint/compositing programs rival

“Nothing short of magical... the first true all-dig"ita| D1 systems at more than twice the price.”
real winner.

video switcher for the desktop... 8 Vi S0 et ) — Video Systems !‘

“_ “FIvar§ the performance of systems that cost
drads of thousands of dollars.”

Trinity Is Here

See It For Yourself

Free Tupe - 800.450.PLAY - www.play.com

Quipment. Withoy q

o milli @
Mmagnitude 8 tremb|gr through the worl 3

uestion, Trinicy wif o

nd
d of broadcast Ty » v “Trinity represents a radical development in the PC-
based video arena. Revolutionary... I want onel”

“Thire are things this system can do that even —5YTE — Millimeter

Silicon Graphics machines can’t do. It's
phenomenal... make sure you see this thing.” Trinity was breathtaking in ts Bl

— PC Magazine _ Sophistication...the Igve] i
de > of fun
| versatiity made it a runaway Wicntg‘eufy and sheer
Y impressive, with ¢ g

ulous effects” uper-sharp, ) — Muttimedia

“Trinity is awe-inspiring ...one of the most significant and

intriguing concepts within the hurricane of produ_cts."
— TV Technoiogy
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Reader Feedback

My digital is better than
your digital

[ agree with your editorial “My digital
is better than your digital.” (See May
1998, p. 10.) It’s the quality of the pro-
gramming and not the quality of the
broadcast. However, what will happen
when one network offers live sports
broadcast in higher resolution than a
competitor. ['ve been in pubs where the
deciding factor on what game to watch
was resolved with the most esoteric
reasoning. Perhaps the deciding factor
will be broadcast quality. [ believe live

events, which equals identical program-

ming, will become the cornerstone of a

viewer favoring one format (network)

over another, But who am I to judge. |
still use a turntable and favor LPs.

CHris EpwaRrDs

TECHNICAL OPERATIONS

ESPN CLAssIC SPORTS

Hey Chris,

Does “Classic Sports” mean you gutys
do Beethoven and Brabms¢ Or is “Clas-
sic” just old sports figures?

I've been wondering when someone
would say what it is, but [ didn’t think 1
would see it in a technical magazine.
Programming is what counts. Technolo-
gy is only a solution looking for a need.
Without must-carry for cable to help, is
digital broadcasting headed for oblivi-
on? And who would expect more from a
Washington bureaucracy?

Davip GROVER
WSU/CTN

10

Broadcast Engineering

You sir, are right on the mark with your
editorial. [ too wondered what would
happen when the TV stations in this area
went digital. | wondered if they would
repeat the “my radar is better than your
radar” war. Yep, it happened here in
Orlando. Channel 6 has “Neighborhood
Doppler,” Channet 9 has “Doppler
9000” and Channel 2 started it all with
“Live Super Doppler 2.”

Ken O1TO0

ENGINEERING TECHNICIAN
WBCC-TV

Cocoa, FL

. . ¢ * 8 & o p e 6 & e 3 0 8 s e

Non-linear: A reality check

Gee, I thought I watched Ken Burns’
Civil War documentary on my televi-
sion. I don’t recall it being a theatrical
release. Therefore, I would describe a
“film maker” as one who produces and
creates in that medium. Ken may shoot
it on film, but it ends up on video, and in
my book, that’s television. As a battle-
scarred veteran of several non-linear
editing systems, I would say Charlie
White was right on the money (see “Non-
Linear Editing: A Reality Check,” May
1998, p. 96).

Dennis HarT
SEMAPHORE VIDEO

In Charlie White'’s article on non-linear
editing, he says that the StrataSphere by
Scitex “renders” video. This is not true.
Itis probably the only system for its price
that does not render its layer tracks;
instead, it “composites” helping keep
the process non-destructive.

STEVE SMITH
Las VEGas, NV

--------------------

Wireless video sender

Dear Mr. Dick:

[ would like to see an article on Henry
Ruh’s modifications to the Wireless Vid-
eo Sender, including the modifications
made and external antennas needed. (See
“In response to the October Digital Ba-

July 1998

www americanradiohictorv com

sicc — A TV Station for Less Than
$150,” Jan. 1998, p. 12). Many of us in
the education area would love to teach
our students abourt the wonders of live
shots of ENG links but can’t afford the
$35,000 price tag. Can you help?

Mr. Rub responds;

The unit is called the Wavecom jr. It is
available from ATV Research, 310
Broadway, Dakota City, NE; 800-392-
3922 or 402-987-3771.

Planning for the future

Editor:

I would like to know if any kind of
assessment tools exist to help determine
where your facility engineer is in relation
to future (technical) requirements. | have
a great broadcast engineer, but am wor-
ried about his readiness and ability to
transition to the computerized world.
Do you know someone who can help
consult with us on training?

INAME WITHHELD TO
PROTECT THE INNOCENT

----------

Dear Manager:

I think it's wonderful that you're con-
cerned about the training that will be
required for your engineer. My recom-
mendation has always been to look to
the Society of Broadcast Engineers (SBE)
as the best source for training and educa-
tion. They maintain the best certification
program available and have local chap-
ters. Inaddition, the SBE has a wealth of
technical references, including books,
tapes and other training materials. Con-
tact: Society of Broadcast Engineers,
8445 Keystone Crossing, Suite 140, In-
dianapolis, IN 46220; 317-253-1640.

Brap Dick
EDITOR AND FORMER SBE PRESIDENT

Send your comments to
brad dick@compuserve
or fax 913-867-1905.
Also, check out the
BE web site at
www_broadcastenginearing.com
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Our HDTV Lenses

Took The Gold
At Nagano.

The Winter Games at Nagano provided many firsts.

For broadcasters, it was the first time these
events were captured in HDTV. Japan's
NHK, could select from their own backyard,
some of the best HDTV equipment
manufacturers in the world. For lenses,
they choose Canon. Great moments like
these demand nothing less.

Since being the first to introduce a full
line of HDTV lenses, Canon has been the
industry source for this important technology.
Users comment on the incredibie shots,
lightweight design, exceptional technology,
ease-of-use, and 100% support.

Canon

(W2

For more info
Cali 1-800-321-4388
(In Canada: 905-795-2012)

http://www.usa.canon.com

CCD Sensors.”

Emmy winner for “Implementation in Lens
Technology to Achieve Compatibility with

Circle {(13) on Free Info Card

wwWwW americanradiohistorv com

Canon’s full line of ENG and Studio HDTV lenses

incorporate their world renowned Internal
Focus (IF+) technotogy and include the
HJ15X8B IRS/IAS, the world's lightest
standard zoom (3.5 Ibs.); the HJ18X7.8B
IRS/IAS Long Zoom (18X zoom and 7.8mm
wide angle); the HJ9X5.5B IRS/IAS Wide
Angle Zoom, achieving the widest angle for
HDTV lenses; the UJ20X7B Studio lens, with
Digital Servo Controls for precise focusing;
and the UJ65X9.5B Field Zoom, with the
longest zoom ratio in its class. When you're
ready to go HDTV, go for the finest HDTV
lenses in the world: Canon HDTV Lenses.

Canon
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Beyond the Headlines

500 channels plus video on demand?

BY LARRY BLOOMFIELD

ook out! There’s a new kid on the

block, Digital Broadcasting Open
Video Systems (DBOVS). What
could eventually amount to a
formidable competitor to ca-
ble, MDS (wireless cable) and
DBS, this FCC-licensed, Santa
Ana, CA-based company plans
to conduct test trials by fur-
nishing demo sites in major
southern California locations.
DBOVS says its equipment will
enable the end consumer to ex-
periment with video-on-de-
mand, TV interaction, high-
speed Internet, and above all,
high definition. Open video sys-
tems (OVS) were created as part
of the Telecommunications Act
of 1996. OVS operators will
qualify and grant broadcast/
channel licenses to video programming
providers. DBOVS plans to offer vid-

eo-on-demand, interactive program-
ming, regular programming, and to

special customers, inventory control
and what they are calling solutions.

FRAME GRAB

A look at the issues driving today's technology.
Steady growth seen for HDTV

' transmitters

Congistent growth seen for DTV transmitters, at least for the naxt

five years.
Unsure [ _\?j"‘j
2005+ [r— =
2004 |rr
2003 T
e 2002 [ p——
.é w0 P Il i "
| © 2000 [——— —
1030 [e—— oy X
1004 [FrR—— bk
1997 [ro A\
' T . T R . N T TR T
012345678 910111213141516 17
% PLAN TO PURCHASE

Source: SCRI International / wwwasricom / wri@sori.com
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“Having three terabytes will give users
a beginning solution to explore our
digital interactive atmosphere,”
says Jonathan Neubauer,
DBOVS’s director of market-
ing.

The idea behind the service is
thatconsumers can stay athome
and won’t need to go anywhere
to rent a movie. This is nothing
new. Cable services and direct
broadcast satellite services of-
fer this service now. The differ-
ence is DBOVS’s service is “on
demand.” DBOVS says, “Just
click a remote control anytime,
sit back and watch.” The key
operative word is “anytime,”
which is not true of cable and
satellite services. Wantto watch
amovieat9:23 p.m.? Click the
remote, and it’s on your screen, no
waiting.

“In addition, DBOVS plans to have
available any contentatany time, up to
the consumer’s desire. Consumers will
have available service, such as shop-
ping, Internet surfing, e-mailing, watch-
ing regular television, distance learn-
ing, tele-medicine or simply talking to
someone through your television in
full-screen full-motion,” said Roy Jime-
nez, vice president of DBOVS.

In the 1996 Telecommunications Act,
Congress sought to eliminate the ex-
clusivity of the telephone and cable
companies by structuring a way for
them and others to compete in each
other’s formerly monopolized territo-
ries; thus, creating an equal access op-
portunity for TV channels. According
to DBOVS, “This access will grant
more, better and different kinds of
programming. [t would also stimulate
competition, keeping prices low and
affordable to home viewers.”

To date, only five applicants have
been approved as QVS operators. Four
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Mention Oregon and most people visnalize
rugged -Pacific coastline, whitewater
streams. mount:ins iand big trees. Yes,

_weedo have timber (and spotted owls),

- but Oregon :ulso has a*forest of silicon™,
ahere companies design everyvthing from
A to P... that’s audio to Petiums™.

.lim'c 1984 Audio Precision has designed
and manufactured advanced audio test
rquipment in Beaverton, Oregon.

;)ur first product, the System One is now
known as the recoenized standard for
audio testing, with many thousands in
use worldwide.

System Tywvo furthers this audio testing
Atradition with new features designed for
testing the digital audio pulse stream,
as wellas higher gudio performance
specifications overall:

System Two

A Complete AES digital intertace pulse
stream measnrements to AES3 spee

21 Read and test AES interface control &
status information

1 Measureinents of embedded audio
o Analog THDAN < 0.0004% (-108 dB)

J Analog Analyzer residual noise
0 < 1.0pv(-118dBw)
1 Digital analyzer noise
<-140 dBI'S wideband
<-150 dBF'S narrowband

i Digital analyzer residual THD+N
<-130 dBFS

4 FFT analyzer residua

%st :m Two... the New standa ¢
d

5 R ey SR P S R cRoms,

o Testing. For further informatiogs
a demonstration contact any '
our worldwide representatives.

:x/.

| e

Audio .
precision

£ . d“! =i
T ARARONAL OISTRIBUTONS:  Austraiig: IRT Eloctronics- Py L Tel” E )
1d (210 1 5351 Buigaria: EI SINGD Hep. Olice Sotia, Tel, {z)gsnﬁzf:.,
Croatia & | SINCD Aep Orfice Zagreh, Tel: 1 6809 13 Crech Apy
fol 10830311, France: ETS Mesureur, Tet: {1) 45 83 41¢ Germ
fel: (1) 380 18 0. Israel: Dan-El Technologies. Ltd., Tol: 3-647 8716
WP (Kully Office). Tolr 546 53-7347/8: Maiaysie: Tesl Moagurene t & [ oo
ol 485 9800 64 New Zenland: AudiolVideo Wiokralers, Teleg 2 YRI5
__Singapdfe. IME Systems Pre Lid, Tel: 747-7234; Sfovakia, % Nk
SJel 1 S8 7101 Sweden: TTS Tal & Ton Studiotekfik AB. Té:
Massworll Company Lid.. Tel. 2-294-4930, United K ngdom: Thurtby Thandac.in

&
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of them are large telephone companies
in the New York and New Jersev arcas.
DBOVS, a California LLC, is the only
licensed OVS operator on the West
Coast. “We are certified to administer
500 channels of enhanced broadcast
television for the southern California
area,” said a DBOVS spokesperson.
Here's how they’re going to do it.

First the OVS will have a large number
of DVDs and component VCRs at their
main offices as mass storage source
devices. Initiallv, these mass storage
devices will be connected through a
one-picobit MPEG-II file server that
uses fiber channel RAID. With the as-
sistance of a Silicon Graphics® Origin
2000 system using Cray links for vid-

Honors well-deserved

Yves Faroudja, founder and chief technical officer of Faroudja
Laboratories recently received the prestigious Charles F. Jenkins
Lifetime Achievement Award from the Academy of Television Arts &
Sciences at the Engineering Awards Presentation in Beverly Hills, CA,
for the Development of key patents in video signal processing.

The Engineering Emmy was given to Faroudja for the development
of key patents in the arena of NTSC processing, encoding, decoding,
enhancement and noise reduction. Faroudja was instrumental in
developing the Sony U-matic, S-VHS and Hi-8 video recorders.

In 1991, Faroudja accepted an Emmy for his work on NTSC advance-
ment. Faroudja is a fellow of the SMPTE and a member of ATSC, IEEE

patents.

Yves Faroudja

and the NAB. He has been honored with the
Monitor Award for excellence in engineering,
and in 1987 received the SMPTE David Sarnoff
Gold Medal Award.

Michael J. Moone, president and CEO of
Faroudja commented, “For more than 25 years,
Yves Faroudja has pioneered technologies
related to video-signal processing and video-
image enhancement, earning more than 50

"With HDTV coming on strong, in the most

sweeping change in the history of television, Yves has brought
Faroudja into a leadership position right in the middle of the digital
revolution. We are proud and pleased that he is being recognized for
his considerable achievements by the Television Academy.”

Faroudja stated, "Our sole purpose, our passion, all these years has
been to deliver the best video-image quality possible in all environ-
ments. We have been focused on overcoming the limitations inher-
ent in the way video has been displayed since the beginning of

commercial television.

“These limitations, which are commen to both U.S. and internation-
al television standards, fall into the four general categories that we
have addressed: scan lines, motion artifacts, color artifacts and loss

of detail.

"Our new line of Digital Format Translators provides a range of
modular solutions for broadcasters, cable and satellite services
seeking to deliver a variety of Digital Television (DTV) and High-
Definition {HDTV) video formats to meet the new HDTV/DTV

standards.”

Faroudja further noted that broadcast engineers at networks, at
station groups and at post-production houses are the people who
must solve the dilemma of multiple-format sources and the delivery
of FCC-compliant digital signals. It is imperative that stations have a

top-quality and flexible solution”.

14
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eo-on-demand, thev will deliver the
program material vou have asked tor,
via fiber-optic cables to the local phone
company. The program will then, in
turn, be delivered to your neighbor-
hood via tiber-optic cable to a local
hub. From there, it will be delivered
via copper wire to DBOVS's decoder
box in vour home. Each circuit will be
a full 6NTHz. The broadeasting format
will be delivered in a digitat TV tor-
mat. The set-top box will allow the
signal to be converted mto analog so
that existing TV sets will not be out-
dared. It 1s up to the home viewer to
deternune what kind of signal they
want ro watch.

Jimenee sad, “We can deliver any
progressive scan program material, at
any resolution, to anv of our subscrib-
ers’ TV sets or PCs. We are pioneering
this technology. After second quarter
98 testing, we will go torward with
those results with plans to have a work
ing svstem into people’s home carly in
1999."

A wvisit 10 DBOVS's web page is
worth the tme and ctfort. For more
intormation on this new competitor to
cable, the phone company and DBS,
along with a deeper look ar the tech-
nology behind what DROVS 1s doing,
cheek  our its web  site  at
www.DBOVS.com [ ]

The FCC is
playing meter
maid!

Watch where you park your
satellite. if you dont believe
me, just ask the folks at
EchoStar Satellite Corporation.
The FCC has issued a Notice of
Apparent Liability for Forfei-
ture of $20,000 each for
operating its two satellites,
EchoStar 1 and 2, at {ocations
other than their “authorized”
locations. How do you go
about explaining to your
stockholders that you got
parking tickets totaling
$40,0007? ]
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match the stunning quality that HDTV can
offer.
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Survival of the fittest!

ost all America is covered by TV
M signals, one way or another. Until
just a few years ago, if you didn’t live in
an area covered directly by an UHF or
VHEF full power station, chances are you
were able to see your favorite shows via
translators or LPTV stations. Even
though sets manufactured today won't
go there, there's still a translator operat-
ing in eastern Oregon on Channel 72.
Some areas were, and still are, served via
several translator hops. The accessibili-
ty in the winter and the costs to main-
taining these low-powered devices (typ-
ically 10W VHF and 100W UHF), often
times, isolated translators, has made
them an albatross around the responsi-
ble parties’ necks.

Hard-wire cable companies have been
around for a long time and have helped
to fill some of this uncovered area. It
isn’t always economically feasible,
though, to string a cable into some of the
more remote areas though. Then there
were the wireless cable companies in the
2-3GHz bands.

With the advent of Direct Broadcast
Service (DBS) just a few years ago and
the excellent picture quality associated
with the digital transmission, many view-
ers In remote areas have switched from
their own tall antennas and translator
services to one of the several satellite
systems now available.

In addition, the FCC’s DTV channel
assignments have cast a definite cloud
over the future of these translators and
LPTVs. Many will probably have to go
bye-bye in favor of the new technology.

It would appear, however, that all is
not lost. Local-to-local television via
satellite is on the horizon. If Capitol
Broadcasting has its way, they will launch
an $800 million satellite thar would
carry all TV stations in all markets.
There is a lot of industry support of this
concept. Jim Babb, president of the
National Association of Broadcasters
(NAB) TV board and vice president of
Lin Television, said, “The Capitol pro-
posal is an enlightened look at the situ-
ation. This should create an excellent
opportunity for broadcasters.” NAB put
it’s full support to the concept in a vote
taken during the board’s winter meeting
in Laguna Niguel, CA.
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This is an interesting position because
some broadcasters have expressed con-
cern over EchoStar’s plans to offer their
“local-into-local” service. For openers,
EchoStar plans to retransmit the local
signals of the four major nerwork affil-
iates to unserved viewers in Atlanta,
Baltimore, Dallas, Detroit, Miami and
Philadelphia; and the Capitol approach
seems to be much more aggressive. Echo-
Star maintains that they do not yet have
the technical capacity to carry all sta-
tions into all markets to which they
broadcast, but eventually plan to do so.
EchoStar’s chairman Charlie Ergen said,
“As technology improves, EchoStar in-
tends to invest in additional satellites to
deliver local signals in more markets
covering a greater number of channels
in each market.”

Roger LaMay, vice president and gen-
eral manager of WTXF-TV, in Philadel-
phia, expressed reservations, “We are
not happy about it because we have real
concerns about EchoStar’s ability to keep
people from getting the signal when
they shouldn’t be.” On the other hand,
Brian Jonesthe general manager of CBS’s
affiliate KTVT-TV, in Dallas, says, “We
are happy o provide our signal to any-
one who wants to receive it as long as
that does not infringe on any other CBS
station’s market.”

If and when Capitol’s proposal comes
to fruition, it would be legal for satellite
companies to retransmit local TV sig-
nalsintolocal markets. Stipulations sim-
ilar to those exposed on cable compa-
nies now would have to be enforced,
such as must-carry, retransmission con-
sent, nerwork non-duplication and the
syndicated exclusivity rules.

Congress has expressed concern with
rising cable rates and has encouraged
competitive services like sartellite
broadcasting or DBS. In light of this,
and with NAB’s support, Capitol be-
lieves its legislation has a good chance
of passing this year.

Dianne Smith, attorney for Capitol
Broadcasting says, “It will take 24 to
26 months to build a satellite from the
minute we say go, and we will not say
go until we get the legislation. Until
that time, Capitol Broadcasting is eat-
ing the start-up costs.” In the mean-
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time, Capitol is seeking financing for
this venture they calling “local TV on
satellite.”

A scenario similar to these proposals
will certainly happen sooner or later.
There is no question that with this type
of service available, the need for trans-
lators will vanish. My question is what
impact will this have on the wire and
wireless cable companies? n

Larry Bloomfield, a former chief engineer, is
an industry conswultant and author located in
San Jose, CA.

Outside
mainstream
America:
The X Games

B8Y DEANNA ROOD,
SENIOR ASSOCIATE EDITOR

More than 45¢ of the world'’s
top alternative-sports athletes
gathered in San Diego, June 20
through June 30, to participate
in the X Games. Now in its
fourth year, the event, which up
until two years ago was named
the Extreme Games, included
competitions for events such as
aggressive in-line skating,
barefoot jumping, bicycle stunt
dirt jumping and street luge
super mass downhill.

With its name now abbreviat-
ed to the X Games, this year’s
competitions were staged at
three venues located around
San Diego. All but three events
took place at Mariner’ Point —
skysurfing took place in
Oceanside, and the street luge
and the downhill indine
skating competitions took
place at Qualcomm Stadium.

The all-sports network, ESPN,
covered the event, which was
the network’s largest remote
undertaking. ESPN, ESPN2 and
ABC’s Wide World of Sports
broadcast approximately 37
hours of original programming
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in 177 countries and territories.

More than 400 ESPN TV crew
members were required to produce
and film the games, and another
3,236 people filled volunteer posi-
tions. It took 600 man hours alone to
build the massive climbing walls used
in the sports-climbhing competitions.

The ESPN production center was the
largest digita! production unit used at
a sports event to date. The Games
also marked the first time that ESPN
used non-linear editing systems and a
disk-based technology for live-event
coverage,

The sports network used fiber optic
to network everything in the produc-
tion-area park, such as intercom
interfaces, shared equipment, and
even a camera strategically placed on
the roof of the nearby Hyatt Hotel for
a bird’s eye view of the Games. The
transmission fiber system tied the broadcast center to
all of the venues with 32 audio, eight video, seven
intercoms and several data. Telecast Fiber-Optic
Systems was used for this fiber-optic network, and
with the fiber-optic network, ESPN was able to
provide video and communications throughout the
park where the Games took place. This allowed
anyone on the ESPN crew to communicate with other
members of the crew. It also provided the ability to
access feeds from the various locations.

The broadcast center was set up like a small village
with various production units to cover the 10-day
event. The hub of the center was set up at Mariner’s
Point in close proximity to a majority of the games.
An NEP trailer was located in the center of the
production area, and video was played back in the

To catch action shots at the X Games, approximately 100 camera positions
were used, including 30 specialty/point-of-view cameras that were placed on
equipment, as well as on the athletes.

NEP trailer, which had seven host-set cameras from
the venues. The mobile unit featured several Scitex
Abekas products, including Brutus, five DVRs and
Dveous for effects. Technical director for the Games,
Steve Laxton, said, "Most of the big trucks today are
still analog composite, and a lot of component digital
gear isn't flexible enough to be fully integrated in an
analog composite environment; Dveous and Brutus
can interface simultaneously with analog composite
and 601, which gives all the advantages of infinite
layering and multigenerational performance in a live
environment.” The truck’s CCIR-601 environment
combined the Brutus effects system with a Dveous
effects system and four Clipstore DDRs, allowing up
to 12 images to be processed simultaneously. The
Abekas Dveous and A51 DVEs were standard equip-
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ment on many of the other remote trucks.

In the production-area park, the NEP trailer was
surrounded by a variety of other production trailers. An
event such as the X Games requires an abundance of
graphics, and a double-wide trailer housed the graphics
production center. Next door to the NEP trailer, five edit

rocms were established in the
Hyatt Hotel. Four of the five
edit rooms had digital Beta-
cam suites supported by
Abekas switchers and Dveous
effects systems. One of the
edit suites located in the Hyatt
was an audio sweetening
room that was supplemented
by a second room with a
special sound booth set up for
voice-overs. ESPN also rented
Sony's Travel Edit Suite, and
edit facilities were stationed at
each of the three venues.

For rapid turnaround on-ine
editing of the Games, ESPN
used the Tektronix Lightworks
V.I.P.4500 non-linear digital
editing system. To catch action
shots, approximately 100
camera positions were used,
including 30 specialty/point-of-
view cameras that were placed
on equipment, as well as on

the athletes. This fully-equipped “point-of-view SWAT
team” captured unique angles, such as a view from
underneath a skateboard to show the rotation of the
wheels. For live action, a Hitachi Hv-D3 camera was
placed on a gyro-stabilized head and suspended from a
CableCam. Via remote control, the camera ran back and
forth on a cable that ran between various events, such
as the aggressive in-line skating and the BMX bike

= el e Ay W L IR

competitions.

The ESPN crew used a Sony HD camcorder to record
several of the X Games events, such as bicycle stunt
competitions.

Wedding bells for AT&T and TCI

atching the industry by surprise,

AT&T’schairman and CEO, Micha-
el Armstrong, and TCI’s CEO John
Malone, announced an agreement for a
communications-industry deal that
could shake up the landscape for many
yearstocome. The nation’s largest long-
distance company had been a suitor for
numerous deals over the last few years,
none of which were completed. Like-
wise, Malone’s TCI was the bride at the
1994 Arlantic Bell wedding, burt the
groom bolted after the cable company’s

20
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stock fell. This time, both personalities
and finances clicked, and a wedding is
apparent.

Corporate branding

Under the deal, a new division will be
formed, called AT&T Consumer Ser-
vices. The unit will provide a broad set
of consumer communications services
— including local, long distance, wire-
less and international communications,
cable television, dial-up and high-speed
Internet access services — all under the
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The Sony HDCAM camcorder, HDW-700 and the HDW-
500 were also used for skysurfing events, with some
cameras located on the helmets of the skysurfers. Using
the HDW-700, ESPN downconverted the material to air
in NTSC and also edited HDCAM.

For this year's coverage of
the X Games, ESPN’s goal was
to break new ground and
offer viewers an innovative
and entertaining presentation.
The nature of the X Games
provided the perfect opportu-
nity to provide this type of
coverage. For example, many
transitions were used between
tape packaged material and
live material to achieve the
high-energy effect associated
with the X Games, The crew
experimented with various
techniques on the fly and even
field-tested new equipment
during the production of the
Games. The ESPN production
crew relied on a variety of
Scitex Digital Video's Abekas
video post-production
equipment to create the looks
for the X Games coverage. The
result was in-your-face

coverage of athletes living on the edge that was viewed
by approximately 280 million households.

After two years in San Diego, the search is on for a
new location for next year. X Games officials said that
by changing locations from time to time, more athletes
have a chance to participate. If the X Games stay true to
form, next year’s Games promise to be even bigger and
better with a location yet-to-be announced. [ ]

AT&T brand name.

According to sources, AT&T Con-
sumer Services will own and operate the
nation’s most extensive, broadband lo-
cal network platform, Following the
merger, the new unit intends to signifi-
cantly accelerate the upgrading of its
cable infrastructure, enabling it to be-
gin providing digital telephony and data
services to consumers by the end of
1999, in addition to digitai video ser-
vices. This is where the merger with TCI
makes sense. “Today we are beginning
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to answer a big part of the question about how we will
provide local service to U.S. consumers,” said AT&T’s
Armstrong. What remains to be defined is how fast those new
services can be rolled out.

“This merger is a tremendous growth opportunity for TCI’s
shareowners and employees,” said John C. Malone, chair-
man and CEO of TCI. “As TCI continues the large-scale
deployment of advanced digital set-top devices, AT&T’s
extraordinary brand and resources are ideal complements to
TCP’s broadband cable distribution and operations. AT&T
Consumer Services will offer consumers a wide variety of
entertainment, information and communications products,
which thoughtfully address personal tastes, needs, choice
and convenience.”

AT&T Consumer Services will provide its services to
consumers through a combination of its own broadband
networks and services it will procure from others, including
AT&T. The new unit will include all of the cable TV systems
AT&T is acquiring in the merger with TCI, as well as AT&T’s
fixed wireless technology and related spectrum rights cover-
ing more than 90% of the nation. When the merger and
pending TCI cable system transactions are complete, AT&T
Consumer Services’ wholly owned and affiliated cable sys-
tems will pass 33 million homes.

Mutual synergy

Through the acquisition of TCI, AT&T Consumer Services
will also hold a controlling interest in the @Home Network,
a provider of high-speed Internet access and content services.
@Home currently has affiliate agreements with TCI and
several major cable companies that collectively pass more
than 50 million homes.

Both companies talked of the mutual synergy that will result
from the deal. The companies anticipate their merger will
result in increased revenue and lower costs of about $2 billion
per year beginning three years after the merger closes. For
example, the merger is expected to improve TCI’s cable service
penetration and improve customer retention for AT&T’s
consumer long-distance service. It will also help reduce the
charges that AT&T pays to local telephone companies to
handle long-distance calls and allow both companies to reduce
their respective customer care, billing and advertising expens-
es. This probably means TCI customers can expect to see the
ATT telephone guy knocking at their door in the near term.
The phone company has complained loudly for years about
the rates it has to pay ROBCs for access to customers. Now
those rates can be reduced greatly by using TCI’s broadband
network for access into the home.

Armstrong said his company “...is now better positioned for
growth. When this transaction is completed, AT& T will be the
undisputed leader in three of the fastest growing segments of
the communications services industry-consumer, business and
wholesale networking services.” Despite such optimistic state-
ments from it’s chairman and CEO, AT&T’s share price fell
8.2% to $60 upon the announcement. Meanwhile, TCI’s
stock rose just over a dollar to $39.75. The cable company’s
two other trading stocks, Liberty Media Group and TCI
Ventures, also gained on the announcement. m
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FCC Update

FCC to audit children’s commercial time

BY HARRY MARTIN

he FCC has announced that it will

conduct unannounced, off-the-air
audits of commercial TV stations. These
audits will search for violations of the
commission's rules limiting the amount
of commercial matter aired during chil-
dren’s programming. Effective May 20,
all commercial TV licensees will be
subject to this auditing process. The
commission has indicated that if viola-
tions are found, substantial forfeitures
will be assessed.

The FCCs rules limit the amount of
commercial matrer that can be aired
during children’s programmingto 10.5
minutes per hour on weekends and 12
minutes per hour on weekdays. TV
licensees are required to report on their
renewal applications whether they have
complied with the commission’s com-
mercial limit rules.

The new audit program was sparked
by the large number of violations of the
commercial limit rules reported in the
current renewal cycle. The FCC report-
ed that 26% of reporting TV stations
could not certify full compliance with
the rules. The commission found this
level of noncompliance to be “unac-
ceptable.”

FCC revokes license

The FCC revoked the license of a
Texas station after finding that the
licensee made numerous misrepresen-
tations and lacked candor in request-
ing special temporary authority (STA)
to operate from a different site. The
misrepresentations involved two dif-
ferent aspects of the STA request.

First, the licensee asserted that it had
lost its licensed site. However, at the
license revocation hearing, the licensee
admitted that the change in site was
purely voluntary. Second, the licensee
lacked candor about facts regarding
the proposed STA site. The new site
was so far from the community of
license that the station would no longer
provide local service and would serve a
nearby larger market for the first time.

26
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The STA request only provided the
coordinates of the licensed site.

In addition, when the FCC’s staff ad-
vised that it would not grant the STA's
request to construct a new tower, the
licensee arranged for a business associ-
ate to construct a tower adjacent to the
site proposed in the STA request. The

licensee then amended the STA request

Minar change §725
Mew or major change:

™ £3,245

AM §2,885

FM 52,600
Translators/LPTV 545
License Application:

TV §220

AM 5475

FM 5150
Directional antenna:

AM 545

FM 5455
Transiators/LPTV S110
Auxiilaries §110
AssignmentTransfer:

Long Farm 5725

Short Form $105
STA §130
CP Extension 260
Renawal:

TVIAMFM §130

Translator/LPTV 545
Call-Sign Change 575
Ownerghip Report 545

Table 1. New filing fee schedule.

to specify use of the “existing” tower.
Further, when providing coordinates
for the “existing” tower in the amend-
ment, the licensee referred to the coor-
dinates specified in the initial STA re-
quest, inferring thatthe “existing” tow-
er was only 0.25km from the licensed
site. In granting the STA, the FCC
relied on the 0.25km variance, and the
licensee did not tell the FCC that it was
incorrect. When the FCC discovered
the errors and rescinded the STA, the
licensee made further deceptive and
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evasive responses.

In revoking the license, the FCC held
that neither the station’s meritorious
programming nor the licensee’s prior
unblemished record could mitigate se-
rious deliberate misconduct. The com-
mission emphasized that honesty and
trustworthiness are fundamental obli-
gations of commission licensees.

TV translator/LPTV displacement
applications

The commission is now accepting
“displacement” applications on a first-
come-first-served basis for TV trans-
lator and LPTV stations displaced asa
result of the recently adopted DTV
Table of Allotments and by the reallo-
cation of Channels 60-69 to non-
broadcast services. Licensees and per-
mittees subject to displacement should
act quickly to avoid being forced off
the air.

Filing tees to increase

Increased FCC filing fees for many
applications and other filings are sched-
uled to go into effect Sept. 21. Al-
though most fees have increased, the
filing fee for annual ownership reports
has not changed ($45/station). Filing
fees for the more common filings by
broadcasters are listed in Table 1. ®

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

Dateline

On or before fAug. 3, commercial
T staticans in North Caraling, South
Carolina, lllincss, YWisconsin and
Calfornia must file their annual
ownership reports

Alsooon Aug. 3, TV, TV translator
and LPTV statiorns im California must
file their 1998 renreval applicatians,
TW transiators and LPTYs in Nebraska
and Kansas also must file by Aeg. 3.

TV, TV translatars and LPTVS in
Alaska, Hawail, Cregon and the
Pacific slands must file their renewals
by Oct. 1. TV translators and LPTVS in
lowa and South Dakota are also
subjact to the Oct. 1 renewal filing
deadline,
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DTV Update|
No space for DTV

B8Y LOUIS LIBIN

lectronic newsgathering is one of
the crucial requirements for a new
terrestrial broadcast service. Dating
back to 1987, the FCC, along with the
FCC Advisory Committee on Ad-
vanced Television Services, analyzed
spectrum allocations that could im-
pact the non-broadcast services asso-
ciated with the implementation of an
advanced TV service. Regarding the
microwave spectrum, the FCC Advi-
sory Committee specifically recom-
mended that new spectrum should be
assigned for broadcast auxiliary.
The Advisory Committee also made
specific recommendations on new spec-
trum locations. Broadcast auxiliary
use of spectrum (BAS) in most medi-
um-sized markets is highly congested.
The reality is that in the beginning of
the transition, before most stations
originate local news specifically for
the channel, the demand for BAS spec-
trum may be only slightly greater than
it is today. However, as broadcasters
begin DTV newscasts, BAS usage will
increase, and it will probably coincide
with a further decrease in available
spectrum.

BAS applications

BAS is used by TV stations to convey
their signals on a point-to-point basis.
Its primary uses are for STLs, intercity
relays (ICRs) and electronic newsgath-
ering {(ENG).

The non-broadcast video transport falls
into two general categories. The first
group of services provides contribution
transport over the path from the source
of the program signal to the studio.
Temporary microwave pickup, ENG,
network-to-studio feeds and fixed mi-
crowave repeaters are examples of con-
tribution transport services. The second
category involves distribution transport
over the path from the studio to the
viewer. Distribution networks include
feeder services, such as PMRS, OFS,
STL and CARS, and broadcast servic-
es, such as DBS, ITFS and MDS. For

28 Broadcast Engineering
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STLs, the least expensive solution re-
quires total simulcast. EQuipment man-
ufacturers will produce radios specif-
ically for the 20Mb/s DTV datastream.
Using 16QAM modulation, it would
fit within 2GHz or 7GHz channels. At
the transmitter site, you would feed
the data directly into the DTV trans-
mitter and downconvert one of the
DTV programs to feed the simulcast
NTSC transmitter. If a station wants

In the present
environment, there is
no provision for the
possibility of new
spectrum for broadcast
auxiliary spectrum.

to use different feeds, but use the same
microwave channel, a 7GHz channel is
wide enough for atypical 45Mb/s {DS3)
digital radio. You can multiplex a DTV
20Mb/ssignal and aslightly compressed
20Mb/s NTSC program within this
datastream. You will need to relicense
the channel for this use. Manufacturers
may need to have their equipment type
accepted in this band.

Broadcasters currently conduct broad-
cast auxiliary operations in the 1,900-
2,110MHz band (six channels of
17MHz and one channel of 18MHz). In
March, 1997, the FCC reduced this
allocation by 15MHz and forced broad-
casters to relocate to the 2,025-
2,130MHz band (seven channels of
15MHz) by the year 2000. Mobile Sat-
ellite Service (MSS) licensees have to pay
for the relocation. While the MSS par-
ticipants were pressing for reconsidera-
tion, Congress caused the issue to be
“overtaken by events.” The Balanced
Budget Act of 1997 requires the FCC to
auction much of this spectrum by 2002.

Distribution channels destined for ter-

July 1998 . .
x\/\/\?\%/,amerlcanradlnhlsmrv,cnm

restrial VHF/UHF broadcast sites
should require infrastructure transport
bandwidth commensurate with that re-
quired by the 8VSB system. The cost of
duplicate transport and the need to
conserve spectrum may dictate that
DTV-to-NTSC conversion take place
only at the transmitter site. Of course,
this option is only available when pro-
gramming on both systems is identical.
Distribution to destinations other than
terrestrial VHF/UHF broadcast trans-
mitters may require significant addi-
tional bandwidth depending on the
capability of the final segment of the
delivery system. For example, trans-
port of DTV signals to cable or DBS
head-ends will probably require addi-
tional bandwidth.

Auxiliary spectrum status

Broadcasters’ auxiliary spectrum con-
tinues to be successfully targeted by
many. The FCC recently amended the
rules for Parts 74, 78 and 101 regard-
ing auxiliary broadcast services requir-
ing permanent coordinationcriteria be-
tween this service and government op-
erations in the 17.8 to 19.7GHz. This
is not an isolated incident related to
broadcast auxiliary spectrum.

It is clear that at least in the major
markets, new and innovative STL and
ENG solutions will be required. In
many cases, broadcasters already have
set their preliminary plans, and this
includes transmitting multiple pro-
grams at the same time. This means
additional BAS circuits will be required
and they do not exist. The reality is that
new BAS spectrum should be pursued
at the present time. In the present envi-
ronment, however, there is no provi-
sion for the possibility of new spectrum
for broadcast auxiliary spectrum. How-
ever, there are new technologies avail-
able to assist and alleviate the spec-
trum congestion. u

Louis Libin is a broadecast/FCC consultant
in New York and Washington.
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We're sending
Wimbledon around
the world.

At major sporting events like Wimbledon, and

. The World Cup, there are some real heroes in
L= addition to the athletes. Round the clock efforts
. by teams of dedicated broadcast professionals

capture every second of the nonstop action and

send it around the world. These professionals rely

on NDS for high quality 4:2:2 and 4:2:0 digital

contribution equipment to deliver the winning

l pictures every time.

Outdoor, indoor, mobile or fixed, when it comes
to contribution, NDS has the most cost effective
solutions to highest quality digital feeds available
today. And you’ll find our solutions will save you

valuable time and bandwidth.

NDS has the end-to-end solution for every digital
television resolution. We are your clear choice
for compression, multiplexing and modulation,
conditional access and software to integrate and
manage your broadcast operation.

Capture the drama of tennis, football, news, or
special events. Choose NDS — the right partner
for a winning team.

HNDS

WoRLD LEADER * WORLD VISION

NDS Americas Inc.
3501 Jamboree Road Suite 200, Newport Beach, CA 92660
949.725.2554 www.ndsworld.com
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Interactive TV: Real or hype?

How do you see interactivity becoming a part of the TV viewing experience?”

In the next few years, digital entertainment will
change our audience’s TV viewing habits. Our audi-
ence will have an enormous amount of choices. In
simple terms, they will be able to view entertainment
and access lots of additional information. But how is
this going to fundamentally change the way our viewers
behave, and more importantly, what changes do we as
broadcasters have to make?

Our viewers will start to become
“users.” They will use the information
we broadcast to enrich the viewing
experience and to gain additional sat-
isfaction from increased data. The us-
ers will not only have choices of view-
ing, but will be able to tailor the view-
Steven M. ing and information available to them.

Blumenteld, With so much available, the role of the
Director, broadcaster will be to become a filter.
Business . . .
Alliance, GTE The users will look to us to simplify
Interactive theirchoices. In other words, the broad-
Media

caster will portray a certain viewpoint,
and a user will subscribe to that viewpoint. An example:
user A may believe in the Disney philosophy and there-
fore subscribe to the Disney filter. On the other hand,
user B may be more aligned with Seventeen magazine,
Our users will most likely have multiple filters.

So how does this new way of looking at our viewers
change our jobs? First off, we will start hiring a
different type of employee. Information management
and social scientists will start penetrating the manage-
ment of broadcast facilities. With this, we will sce a
beefing up of our data-research staff, and we will rely
on them to set the tone for our users. Our much
trusted video engineers will give way to data engineer-
ing talents.

Words like dispersion and fusion splicing will be-
come common place in our vernacular. Dispersion is
the cause of bandwidth limitations in a fiber and
causes a broadening of input pulses along the length
of the fiber. Fusion splicing is a permanent joint
accomplished by the application of localized heat
sufficient to fuse or melt the ends of the optical fiber,
forming a continuous single fiber. We will hire net-
work engineers with specific knowledge in ATM,
routing and switching. Interactivity means opportuni-
ty and challenges for broadcasters. We just need to
perceive them in that light. &
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With the move rodigital broadcasting, many broad-
casters are evaluating the deployment of interactive
TV infrastructures. Along with the promise for new
and exciting content, interactive television presents
the opportunity to create new business models based
Of iNnovative revenue streams.

On the viewing side, TV audiences will now be
able to access a wealth of entertainment, informa-
tion and opportunities using their
familiar remote control. They can
bank, shop, browse the Internet
and find out more about a new
car. They will be able to play
along with their favorite game

show and win prizes without leav-
' ing their living room. The possi-
Dr. Dov Rubin,  bilities are virtually endless.
\én::;;e'sndent& Predictably, initial adoption of
Manager, NDS interactive television will come
Americas Inc. from advertisers. They will derive
clear returns from access to more targeted prospects
and the ability to capture the audience’s attention for
the duration of the controlled message through
viewer involvement.

The types of interactive ads that are expected to be
most popular include product information ads that
allow viewers to receive detailed information about
a product, bicentive ads that reward viewers for
watching and targeted ads that target specific mar-
kets. However, no matter how attractive interactive
programming appears, broadcasters must undoubt-
edly weigh the associated costs and expected ROI for
deploying the new technologies. Although it’s im-
possible to absolutely qualify the increased business
opportunity that interactivity will produce at this
early stage of digital convergence, the cost of existing
deployment methods can be easily investigated. The
enabling technologies to deploy interactivity already
exist. These core technologies offer broadcasters the
ahility to provide advertisers with a host of services.

Digital television has arrived. With it, interactive
functionality promises many benefits. Broadcasters
will benefit from new business models that increase
revenue opportunities; content providers will attract
larger numbers of viewers; and advertisers will par-
lay interactivity into increased demand, sales and
brand equity. -

www.americanradiohistorv.com
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30000

hours of TV at
your ﬁngertips.

(Eyedrops not included.)
StoragcTek™ can help you
transition all your station’s
video to digital and ensure
that the only things you risk

straining arc your cyces. Our

MediaVault broadcast solutions

deliver fully automated digital
archives that are reliable and
can store from 80 to 80000 hours
of video. So you can digitally access
program material, improve efficiency,
lower maintenance costs and reduce
cerrors, And we have the hardware,
software, 24 x 7 service and 25 yvars'
experience to make the transition
successlul, In short, MediaVault cases the
pressures on your mind and your wallet,

Your cves, however, are another story.

B

First look at this. Call 1-800-STORTEK, ext.400.
See how we've helped major stations
transition to digital video.

www.storagetek.com/video

See us at Siggraph Booth #1251

1998 Storage lechnology Corporation. All rights reserved.
. k

Storagelek
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Introducing TimeGate™

You can't add more hours to your day. You can, however, add JVC's TimeGate
Non-Linear Editing System for basically the same effect.

Endless rendering time becomes a thing of the past, as TimeGate's real-time,
all-the-time capabilities expand both your creativity... and your productivity.
Real-time 4:2:2 effects include more than 140 different wipes and 20 DVE
effects. An unprecedented four simultaneous effect layers eliminate the need for
compositing, and real-time audio effects include dissolves, fades, rubber banding
and more. And that's just the beginning.

The all-in-one, Windows NT-based system delivers all this because of 4:2:2 compo-
nent digital processing at an impressive 270 Mbps data rate. The end results are
fimshed productions that are not orly completed faster and more efficiently than
ever, but aiso are virtually indistinguishable from D1 uncompressed recordings

The hybrid system is compatible with most analog and digital tape formats, and

is fully optimized with JVC's DIGITAL-S. TimeGate can be configured from input to
output with a variety of video paths to meet the needs and performance paramaters
of virtually any user. And compression ratios from lossless to 30:1 offer the
flexibility for different applications and quality requirements.

There’'s much more to tell about TimeGate. Contact your authorized dealer,
call JVC at 1-800-JVC-5825, or visit our Web site at www.jvcpro.com

TimeGater

PROFESSIONAL

Circle (11) on Free Into Card

www.americanradiohistorv.com


www.americanradiohistory.com

Digital Handbook

Transition to Digital

Audio levels and metering in digital and

hybrid environments

BY MICHAEL ROBIN

n recent years, digital audio recorders

have almost completely replaced con-
ventional analog recorders. In many
cases, these digital machines are in-
stalled in otherwise analog audio envi-
ronments, resulting in a considerable
improvement of the audio quality. This
article deals with some audio-signal
level constraints typical of analog and
hybrid environments.

Dynamic range

In audio environments, the overload
level, also called maximum operating
level or maximum output level (MOL),
is usually defined in terms of acceptable
total harmonic distortion (THD). Al-
though there is no universal agreement
on the maximum accepted value for
THD, 1% is generally quoted for audio
consoles and distribution amplifiers.
Analog audio equipment is adjusted
such that the MOL is higher than the

FRAME GRAB

A look at tomorrow’s technology.

standard operating level (SOL). The
difference berween MOI. and SOL, ex-
pressed in dB, is called headroom.
The MOL of an audio console or
audio distribution amplifier is usually
specified as 10dB or more above the
SOL.. Higher values of headroom may
be needed when VU meters are used for
audio-signal level monitoring. Audio
mixing consoles are also specified in
terms of maximum input level (MIL).
The MIL of an audio mixing console is
the microphone inpur level at which the
THD caused by the microphone input
pre-amplifier is 1%. The input head-
room of an audio mixing console is the
difference between the MIL and the
rated input level (e.g., -60 dBu). Input
headroom specifications for audio con-
soles are between 20dB and 35dB.
The minimum acceptable signal level
in a system is closely related with the
acceptable SNR ar low signal levels.

revolution
Woarldwide use of DSPs by 2002,

DSP_: Engines for the digital

Tha typlcal consumer uses a DSP-based product every 10 minutes.

MILITARY 1%~
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This is clearly an operational decision.
Ideally, the SNR at the lowest accept-
able signal level should not be lower
than 40dB. Table | lists the theorerical
SNR at astandard dynamicmicrophone
output for several sound pressure levels
(SPL) under open load conditions. This
table shows that 40dB SNR can be
achieved at an SPL of 61dB, assuming
ambient noise in the studio is 0dB 5P1..
Higher ambient noise levels will raise
the minimum acceptable signal level.

The dynamic range is defined here as
the difference, expressed in dB, between
the MOL and the minimum acceptable
signal level. Figure 1 shows how three
basic elements, namely the microphone,
the studio and the analog audio mixer,
each contribute to a reduced dynamic
range in a studio. This is based on
several assumptions:

* The microphone source resistance is
150€).

* The microphone sensitivity is -80dbV
@ 74dB SPL.

¢ The recording studio ambient noise is
30dB SPL.

* The peak SPL is 120dB.

* The studio operates in a voltage-
matching mode.

* The SOL is +8dBu.

¢ The audio mixer MOL. @ 1% THD is
+18dBu.

¢ The audio mixer SNR is 80dB with
respect to MOL.

¢ The audio mixer is set up such that an
SPL. of 120dB produces MOL. at the
output.

These assumptions reflect the expect-
ed single-pass performance of typical
equipment available on the marker.
These are ideal operating conditions,
but in actual practice, the results may be
different and possibly worse.

Given SPL peaks of +120dB, an ambi-
ent acoustical studio noise level of 0dB
SPL and a standard dynamic micro-
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phone as defined above, the theoretical
ynamic range at the microphone out-
put is $9dB, limited mostly by the ther-

il noise of its resistive component.

The ambient noise in a broadeast stu-

i0 is on the order of 30dB SPL. This

mits the dvnamic range of the studio

» 50dB. Unlike the random noise gen-
erated by the resistive component of the

icrophone, the studio acoustical am-

ent noise has mostly low-frequency
spectral noise components.

The top-of-the-line analog audio mix-
¢rs have an SNR on the order of 80dB

ith respect to the reterence MOL. [t
11e mixer is adjusted such that SPL
peaks of 120dB generate output level
[ 2aks {MOL) of +18dBu (10dB above
an SOL of +8dBu) at 1% THD with an
SNR of 80dB, the mixer background
roise level is -62dBu as measured at its
coutput. This limits the dyvnamic range
of the audio mixer to 40dB.

To avoid mixer inputand outputover-
loading athigh SPL levels and a reduced
SINR at low SPL levels, the operator

rides the gain,” manually adjusting

input signal levels, channel gains and
the master faders to achieve optimum
operating conditions. Some mixing au-
dio consoles with a large number of
microphone inputs feature individual
input channel compressors to case the
operator’s task.

Audio recorder dynamic range

Figure 2 shows a comparison between
the performance of a typical analog
audio tape recorder and a 20-bit digital
audio tape recorder.

Analog ATRs: The MOL of analog
audio tape recorders 1s the output level
at which the rotal harmonic distortion
{THD) caused by the recording/plav
back process is between 1% and 3%,
depending on the class of the equip-
ment. The MOL of a tvpical analog
audiotape recorderisusually 6dBabove
the SOl atlow and medium trequencies
{<1,0001z). Inevitably, especially when
the signal-level monitoring at the out-
put of the audio mixing console is car-
ried out using VU mcters, the audio
tape recorder mav be fed signals with

MICROPHONE STUDIO MIXER
OUTPUT SPL OUTPUT
-32 dBu 120 d8 +18 48u
@120 dB s
SPL
DYNAMIC
RANGE
DYNAMIC
RANGE b
DYNAMIC 50 d8
RANGE
59 B
-22dBuy
' @80 dB 4
7008 v SRt
[ |
: LOW LEVEL
SNR
C9ldBu 4048
@61 dB 4
LOW LEVEL
SPL yir
40 0B
LO\'\é LEveL
N -62 dBu
4048 NOISE FLOOR
] 30 d8
[AMBIENT NOISE
131 dBu
MICROPHONE

THERMAL NOISE

% [ sNELL & iLcox JO

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

Figure 1. The factors shown above contribute to
the dynamic range within a studio environment.

values in the DTV era?

Originate in a format that will give you the mosl
/ \o data - either 35mm film or one of the HD video
formats if your budget allows. 1080i offers the best

prime-time dramas.

rate of video makes it more suitable for sports
than 24 frame film which is often preterred for

July 1998
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spatio-temporal capture parameters of all video formats
You can derive all ot the ATSC transmission formats
from it. And in the future it will give you the best
quality conversions to HD progressive. The faster field

35
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peaks exceeding 10dB above

DIGITAL
SOL.. The situation is wors- it AL
ened by the use of high-fre- TAPEAEQ(L:ggDER
quency pre-emphasis in the MOL=+14 dBu —»
recording amplifier to com- | S0L=+8 dBu $
pensate for tape losses. This
can lead to tape overload in SNR=60 dB SNR=120 dB

the presence of high-level,
high-frequency spectral com-
ponents in the audio signal.
The amount of high-frequen-
¢y pre-emphasis depends on
the class of the equipment
and the tape speed. The SNR
with reference to the MOL is

-46 dBu

NOISE FLOOR —»

v <— NOISE FLOOR
[ ] -92 dBu

<«—— 0 dBFS=+28 dBu

SO0L=+8 dBu

est digital code the A/D con-
verter can offer. This level is
called OdBFS (decibels full
scale), and all digital levels
are referenced to it and as-
sume negative values. The
noise floor, a consequence
of quantizing errors, is the
quantizing noise that is on
the order of -120dBFS for a
20-bit A/D converter. The
resulting signal to quantiz-
ing neise ratio is 120dB.
Quantizing noise occurs
only in the presence of an

typically between 40dB and
60dB, depending on the class
of the equipment. This results
in a reduction of the dynamic range to
20dRB.

There are few and conflicting choices to
correct the dynamic range problem of the
analog audio tape recorder, including:

* Using a Dolby-tvpe dvnamic noise
reducer.

* Accepting a reduced SNR at low signal
levels.

Figure 2. Comparison of the various fevels associated with
analog and digital tape recorders.

* Accepting a certain amount of clipping
of short high-level audio-signal peaks.
* Using premium grade audio tape.
The ultimate improvement is obtained
by replacing the analog audio tape re-
corder with a digital audio tape recorder.
Digital ATRs: The maximum audio
signal level accepted by digital audio
tape recorders before clipping is the larg-

analog audio signal and can
best be described as “noise
behind the signal.” At low
analog input signal levels, the quantizing
errors result in signal distortions, which
explains the choice of 20 bits for high-
quality signal processing. In the absence
of an analog audio signal at the input of
the A/D converter, no audible noise exists.

The maximumsignal level (MSL)} is the
analog RMS voltage corresponding to
OdBFS for a particular system or device.

5y

the best job.

quite a reasonable bandwidth and low noise. The main
thing is to shoot well on a good quality camera.
Component makes a far better job than
composite of reproducing the image
the camera saw — enabling
the upconverter to do

% [ SNeLL & witcox 1O

Q. My budget doesn’t allow an HD video format.
Can | squeeze good quality upconversions
from Betacam SP or DV?

They can be better than you might expect!
A. Betacam SP is analog, but its advantage is that,
like DV, it is component, so it doesn’t suffer from
composite encoding and decoding artifacts. It also has

36
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SPL (4B) | MICROPHONE OUTPUT VOLTAGE (4V) [§
The SOL isthe analog steady-statce | 128 | 20,0008 [ 99.21
RMS voltage that deflects the VU L ~100.00 |99
or PPM meter to reference level. gl ] —X L% _

SOL is expressed in dBm or dBu.
Manufacturers have chosen -
20dBFSasthe SOL (cqualto +8dBu  Put based on SPL.
or OVU) , which results in 20dB of
headroom. This ensures that digital au-
dio tape recorders will accommodate
peaks extending 20dB above the aver-
age. The resulting dynamic range, as-
suming a low-level SNR of 40dB, is on
the order of §0dB.

In analog audio environments that use
VU meters for audio signal level moni-
toring, digital audio tape recorders may
be fed with occasional peaks exceeding

digital audio tape recorder headroom to
less than the 20dB reserved by the man-
ufacturer in an effort to further increase
the SNR. Encountered headroom values
may vary between 12dB and 18dB. Un-
der these circumstances, there 's a high
probability that occasional audio peaks
will reach OdBFS. With reduced dynam-
ic range audio signals, the average audio
signal energy will hover around OdBFS.
This could create some problems when

Table t. Open lcad SNR at dynamic microphone out-

ital audio equipment results in con-
siderable dynamic range. Howev-
er, reducing the 20dB overhead
results in only a marginal benefit
and should be avoided.

e Changing from VU mcters to
PPMs 15 recommended.

e If the superior dynamic range of the
digital audio tape recorder exceeds the
capabilities of the analog signal distribu-
tion medium, use soft compressors at the
interconnect point. =

Michael Robin, former engineer with the
Canadian Broadcasting Corporation engi-
neering headquarters, is an independent
broadcast consultant located in Montreal,
Canada. He is tire co-author of Digital Tele-
vision Fundamentals published hy McGran-

+10VU. The 20dB headroom of the dig-
ital audio tape recorder ensures that
under practical circumstances there will
be no signal clipping. The overall dy-
namic range is then determined by the
audio console.

In analog audio environments that use
a PPM for audio signal level monitoring,
audio signal level peaks will normally
not exceed 3dB above SOL. Some orga-
nizations using PPMs tend to restrict the

digital audio tape recorders are used to
feedanalogaudio equipment. The 0dBFS
peaks result in +28dBu analog signal
audio peaks that will overload conven-
tional analog audio equipment.
Usingdigital audio tape recorders in an
analog audio environment offers a qua-
si-transparent recording medium. A few
ground rules will ensure a smooth inte-
gration into an analog environment:
* The 120dB SNR typical of 20-bit dig-

Hill (see helow for details on this hook).

Michael Robin’s
book may be
ordered
directly from
the publisher
by calling
800-262-4729.
It is also
available from
several
booksellers.

Digital
Television
Fundamentals

g

came from that tower on the hill. You felt the power then,
and so did we. For over 60 years, broadcasters have relied
on us for the power behind their pictures. Broadcast is

your life. Make it last. THE EIMAC K2 DIGITAL IOT.

Broadcast is
your career now,
but it’'s always been

your life.

Watching TV as a kid, you wondered how your favorite shows

A Division of

Communications

N
N

‘ 301 Industrial Road

& Power Industries

.y
-
S

San Carlos, CA 94070

tel 650.592-1221

lax 650.592.9988

email iot@elmac.cpli.com

www.eimac.com

ISO 2001 Certitied - AMade In USA
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0K LET’S TALK CONVERGENCE.,

b4 You VE SEEN IT COMING FROM A OJISTANCE — MAYBE EVEN TRIED TO AVOID IT,
BUT THE WHOLE WORLD IS ABOUT TO CHANGE — ENTIRE INDUSTRIES REDIRECTED. AT LOUTH, WE AN
HELP YOU GAIN CONTROL. MULTI-CHANNEL DIGITAL BROADCASTING. GLOBAL NETWORKING, REALIZING

NEW MARKET POTENTIAL — THIS IS WHAT WE DO. VISIT US AT FOR INFORMATIIN.
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BrROaOCAsT confidence

IT'S TIME. AND YOU CAN CHOOSE THE RIGHT WAY TO MAKE AN IMPACT.

© COPYRIGHT LOUTH AUTOMATION 1993.
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12,003 THINGS TO
THINK ABOUT WHEN
LOOKING FOR A

VIDEO SERVER.

The first 12,000 are -he number
of Tekironix” Profile server channels
already installed - four times the
instaliations of any other server.
Number 12,001 is the Profile’s
ability to function as a workhorse
server across a wide range of
applications. Number 12,002 is our
professional-quality PDR300 MPEG2
4:2:2 format. And number 12,003
is the leadership and experience
Tekironix brings in delivering
lurnkey systems tkat move
broadcasting technology forward.

For even more to th nk about,
call 1-800-TEK-VIDEQ, dept. 713 or
visit www.tek.com/Profile/12,003

T -

Teklron/ixa
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avoiding downloading of files contain-
ing viruses, securing e-mail from prying
eyes, preventing the use of your e-mail
server for illicit purposes and even elim-
inating the threat of someone gaining
access to your desktop or file server.
Interestingly enough, the Internetis also
an excellent source of information on
security concerns.

At a minimum, install a firewall sys-
tem between your network and your
Internet provider. Believe it or not, with-

ourt firewall protection, if you have a
direct connection to the Internet and
are using Windows 95 that is “file-
sharing” enabled, people on the Inter-
net can browse your hard disk at will.

Firewall systems are specialized com-
puters that act as gatekeepers. They
keep unauthorized people who are on
the Internet from accessing information
on your local network. They allow au-
thorized communications with the In-
ternet, and some models look for suspi-

G A S I N JEC

TED FOA M

High Speed Digital Performance

CommScope’s Serial Digital Video Cables —

From The Innovators In Gas Injected Foam Technology.

The key to Serial Digital Video Cable technology
is nothing new to CommScope. CommScope

distribution at 270 or 360 Mb/s, CommScope

5765 cable delivers superior digital transmission

originated it over 20 years ago. Gther

companies imply they are the creators. ]-

Only CommScope gives you Serial
Digital Video Cables backed by
decades of gas injected foam
technology innovations. Specially
designed to handte the high data

characteristics. For even more
advantages of these “experienced
cables, " contact CommScope today.
And discover cable technology so
advanced, it'il be around through

the next millennium.

speeds of Serial Digital Video

For information call

1-800-982-1708 or

CommScope

828-324-2200.
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cious activity that could indicate that
someone is trying to “crack” the fire-
wall.

If you have an internal e-mail server
and are connected to the Internet, be on
the look-out for potential problems.
One recent technique has been to
“bounce” spam {unsolicited ¢-mail) off
poorly protected e-mail servers. In this
rather creative activity, someone sends
a large number of e-mail messages to
your server and redirects them to their
intended recipients. Through some clev-
er manipulation of the e-mail headers, it
appears that the spam came from your
site. Then, not only are you deluged by
the e-mail from the spammer, but when
the e-mail is particularly obnoxious,
you can be swamped by numerous e-
mails from people expressing their dis-
pleasure at receiving the spam. To avoid
this sort of security breach, install anti-
spam software on your e-mail server.
Several programs are available,and they
fix a number of e-mail security loop-
holes. Contact your e-mail vendor for
suggestions. [ ]

Brad Gilmer is president of Gilmer and Asso-
ciates Inc., a technology and management
consulting firm,

Password
guidelines

Write down your pass-
wiord, but then be sure to
keep it in a safe place.
(Under the mouse pad is
not generally considered a
safe place.)

Change your password
about every six months,

Lze punctuation in your
passwords. A password
such as “six;pack™ is much
harder to break.

e e

Use different passwords
for different purposes. For
example, your power-on
password and network log-
on password should be
different.

Do not use family first
narmes for passwords.
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Deadlines. Dramatic stories. Endless pressure. One day can lead right into the next when you deliver the

news. At Quantegy, we realize that it's not just the story you're sending out with every broadcast. It's your

reputation. That's why each Quantegy tape offers superior video performance, providing higher levels of

chroma and color as well as greatly enhanced clarity and definition. Ultimately, all our attention to detail

= e

. ] L UANTEGY
is designed to help keep you working smoothly. Which is a whole lot more than we can say for the coffee. k)

Call 1.800.752.0732 Fax 1.800.628.0535 www.quantegy.com ¥ MORE than MEETS t12 EYE.
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Ask Dr. Digita

Component level repair in a black box world

BY STEVE EPSTEIN

Believe it or not, I am stll getting
requests for the 7788 modification
for those old Tek 529 scopes (see “Ask
Dr. Digital,” Feb. 1998, p. 58). And,
while researching a reader question, I
found the following letter in the May
1982 issue of Broadcast Engineering:

Wih reference to the
article “Transistors
Solve Tube Problems
for the 529" on page
74 of the December
1978 issue of Broad-
cast Engineering, | have determined that
changing the value of the newly added
zener base bias diode from 27V to 12V
(1N4742) allows Qiss and Q264 to oper-
ate nearer the Veeand dissipation of the
original tube design. This prevents ther-
mal runaway and latch-up conditions
from occurring to the output stages,
while preserving the original dynamic
range and linearity of the display.

Also with reference to RM 529 scopes
from serial number 10670 and up, the
modification in the original article will
not work properly without additional
work, because the operating points of
the entire vertical amplifier have been
changed from those indicated on the
schematics. Symptoms include trace
compression and lack of dynamic range
at the top and bottom of the display.

For those who wish to take a chance,
the original modification can be made
to work by carefully altering the value of
Riz23 to reprogram the current source
Qi24, so that the feedback pairs Qias-
Qiss and Q244-Q2s4 are operating in the
center of their dynamic range, with the
vertical position knob in the center of its
range and the DC balance set for equal
DC voltages at Q154 and Q254 collectors.
The existing Riz: is usually paralleled
with a selected resistor to do this.

Edgar I.ee Howard
Supervisor, Special Projects
WOSU-TV, Columbus, OH

Well there you have it, if you made the
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modifications to those 529s, and they
didn’t work quite the way you expected,
maybe Edgar has the answer.

Moving to something a little more
modern, [ have received quite a few
requests for that switcher software
(see “Ask Dr. Digital,” March 1998,
p- 58). One of the most recent letters
follows:

Received yoursoftware.
We've tried to use it with
our GVG110 and
GVG200 switchers, but
it doesn’t work. | sup-
pose the protocols are
different. Atany rate, I’'m
very grateful.

Kepa Murua

Yes, probably a dif-
ference in protocols.
Nevertheless, | am
checking with Tek-
tronix (Grass Valley)
to obtain the instruc-
tion set for the 110/200 series switchers.
If I can get it, [ will modify the program
to work with the 100/200 series as well.
If anyone is interested in a version for
the 100/200s, let me know.

This is customer service

Now, on to one of my favorite sub-
jects — customer service. Recently, |
tried to connect with my ISP from my
home computer. The warning message
on the screen said “no dialtone.” The
night before, we had an intense light-
ning storm, and after a few checks, it
became apparent that the telephone/
modem ports in my surge protector
had been blown. This particular surge
protector was made by Kensington
and is about four years old, but is still
under warranty. When 1 called the
company, the friendly woman who
answered said a new unit was on the
way and I received it in two days — no
hassles, no problem. She even said
that | didn’t need to return the defec-

July 1998 , o
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tive unit.
Now that’s
customer
service!

By the way,
after the new one arrived, [ opened up
the old one and found a pair of blown
inline fuses mounted on the telco board.
Once they were replaced, the old unit
worked fine.

Component level repair

While we’re on the subject, I'd like to
address the value of component level
repair, which seems to be a dying art.
It's no wonder; with most of today’s
equipment, it is cheaper to replace the
equipment rather than to repairit. Many
times, | have spent an hour repairing
something that | could have replaced
for a few dollars. Although at the time,
it may not have been cost-effective,
practicing my repair skills has paid off
many times. For example, last week |
was upgrading an old 486, and while
removing the CPU, I managed to pop a
22uf surface-mount capacitor off the
motherboard. As it turned out, one of
the mounting pads had separated from
the motherboard, leaving only a small
trace and feed-through hole abour the
size of an “i.” It took about 15 minutes
to get the motherboard out, heat up the
soldering iron and execute the repair,
but in the end, it worked. So far, every
computer technician that I've talked to
has had the same response — “replace
the motherboard.”™ They may be tech-
nical, but electronics is apparently be-
yond their area of expertise.

Whether it is modifying old scopes or
repairing motherboards, component
level repair can save you and your
facility a tremendous amount of mon-
ey — even today. Broadcast engineers
are among the few still practicing this
craft. If there is any way I can be of
assistance, whether it’s yesterday’s an-
alog equipment or today’s digital, let
me know. Send me an e-mail at
drdigital@compuserve.com. [ ]
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THE MORE HYPE THERE IS IN BROADCASTING,
THE LESS LIKELY ANYONE IS TO BELIEVE IT.

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

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

You can start with just two channels, or as many as five. [t stores up to I8 hours of
broadcast-quality programming, and it even supports fiber channel networking. And all
you need to get started is just $65,000* and a little space in a standard rack.

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

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

*U.S. Iist price
1997 lHewlen-Packard Co. TMVID7OR/BE

Circle {21) on Free Info Card

The $65.000% HEP MediaStream
Disk Recorder: Digital

video comes down to earth.
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Transmitter maintenance

BY DON MARKLEY

F ar too many years ago, this author
started work at a full-time AM radio
station in a market that barely fell within
the top 100. As the new kid on staff, the
assigned hours were between midnight
and 8 a.m., with Tuesday and Wednes-
day off; a truly great shift. On the other
hand, it worked well for a student and
included sole or shared participation in
transmitter maintenance.

The transmitter was a SkW Westing-
house, originally installed in 1948, but
it looked as though it had just been
delivered. Once each month, it was
washed internally with soap and water.
Periodically, the outside was paste waxed.
It had abour 1,000 meters that allowed
for the monitoring of all the voltages.
They were religiously maintained at their
proper values and faithfully logged. All
reasonable spare parts were carefully
inventoried and stored. In those days,
the high-voltage rectifiers were mercury-

FRAME GRAB

vapor types. New tubes had to be oper-
ated with only filament voltage for sev-
eral hours to remove the mercury from
the elements before high voltage could
be applied. That was done in a spare
socket, and the tubes were stored up-
right until needed.

A ledger was maintained in the opera-
tor’s console. Everything that had been
done to the transmitter since it was in-
stalled could be found in that ledger.
Whenever a failure occurred, all symp-
toms were detailed along with the perti-
nent meter readings and the necessary
repairs. When someone new was hired,
the first requirement was to read the
transmitter’s instruction book. The sec-
ond was to read the ledger carefully. The
immediate result of this was that every-
one at the transmitter was familiar not
only with its theoretical workings but
also with every problem that had ever
occurred. The final result was that when

A look at the consumer side of DTV.

Projection TVs will be the early

choice

Early HD adopters will buy HD and widescreen projection, not CRT,
TV sats, Even 4:3 projection sets will see growth as consumers

move inte DTV,
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the transmitter did have a problem, re-
pairs were accomplished very quickly.
Unscheduled downtime for the trans-
mitter averaged less than two hours per
year. That was for an all-tube transmir-
ter. Let’s face it, that kind of reliability is
highly acceptable even for modern solid-
state equipment.

It should be pointed out that the anten-
na tuning units were also kept clean and
in good mechanical condition. The radi-
als were all resoldered every four or five
years. Nothing was allowed to grow
within 20 feet of the towers. Everything
was mowed, painted regularly and
cleaned, resulting in a reliable and stable
station.

That was then, this is now

Now, the situation has obviously
changed. For one thing, there is no row
of 8008s lined up at the transmitter
waiting to be installed. Except for a few
stations in the largest markets, there is
no full-time staff at the transmitter. Most
radio stations are lucky if there is one
full-time technician with less than three
stations to maintain.

However, it is still possible to find a
well-maintained station here and there.
One example is WBOC-TV in Salisbury,
MD. Although the station is not manned
on a full-time basis, one technician is
assigned as the transmitter supervisor. It
is his responsibility to see that everything
at the transmitter site is properly main-
tained and adjusted. The old RCA trans-
mitter was operating as though it was
new. Every pilot light in every push
button worked. Even those weird little
meter relays all worked perfectly. The
newest klystron in the place had more
than 80,000 hours on it, yet the trans-
mitter performance was perfect. The
transmitter wasn’tthe only piece of equip-
ment that functioned in this manner.
Although much of the test equipment
was old, it all worked as if new. This was
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simply the result of continuing, careful
maintenance. By the way, the place was
spotless.

The lesson to be learned is simple; if the
goal is a stable, reliable station operating
right up to the capability of the equip-
ment, provide plenty of tender, loving
care. For every piece of gear, operating
parameters have been determined by the
equipment’s designers for proper perfor-
mance. When these parameters are al-
lowed to vary from the desired values,
system performance falls off. Every part
in the transmitting system is there for a
specific reason. Therefore, every part
should be kept in place, adjusted proper-
ly and, most important, known to the
technician responsible for the system.

Proper care and feeding

Critical to the operation of any elec-
tronic system, especially high-power
equipment, iscleanliness. Accumulartions
of dust and dirt reduce component cool-
ing, increasing the failure rate and de-
creasing the system performance. Ulti-
mately, dirt accumulations will lead to
premature system failure. If you don’t

Production Clips

keep the equipment clean and properly
adjusted, it will go to that great porcelain
convenience in the sky sooner than nec-
essary. This could lead to the swift depar-
ture of those responsible for the servic-
ing of such systems.

The solution is quite simple. The re-
sponsible technicians should learn about
each piece of equipment in the system
thoroughly. That means, at a minimum,
carefully studying the instruction books.
If training is available, hound the ad-
ministration until those responsible are
allowed to attend the factory school on
major items. Then, get the place clean
and operating properly. This usually re-
quires significant hump busting when
taking over a poorly maintained system.
After that, the job really becomes simple.
Maintain adequate air flows in all cool-
ing systems and change filters religious-
ly. Once everything is properly adjusted,
do the little touch-ups that will keep it
that way. Actually, less work is required
to maintain the systems in this way than
if you let them go to pot and then have to
repair them.

You absolutely must convince the

Fundamentals of grounding

BY KEITH SWITZER

P roper grounding of any building or
studio is essential not only to pro-
tect the people who work there, but to
also protect the facility and equipment.

PHASE CONDUCTORS

Essentially, the goal of any grounding
system is to provide a low-impedance
path for fault currents until they reach
the earth. Therefore, grounding systems

must offer protection

COMPANY GAOUMBDED CONOUCTOR (HE
I__TH.!.HBHIHI!EH
MKIN
BONDING
JUMPER
CONDUCTOR SI7E
PER MEC 25094 | GROUMDING
ELECTRODE —,
CONDUCTOR

from both electrical sys-
tem faults and lightning.
They must be designed
to handle the highest an-
ticipated fault current
and, most important, to
ensure that surge protec-
tion equipment operates
as designed.

B e e e i o ]

Ground resistance
Many factors are im-

portant in determining

the overall effectiveness

management and programming gurus
to allow regular scheduled shutdowns
of the equipment. Pick one night amonth,
midnight or so until five or six in the
morning, to go through the system. In
the interests of safety, have someone
there to help. During that period, it is
possible to do the necessary cleaning and
adjustments to put the system right again.

You are faced with two simple choices.
Either plan for scheduled shutdown and
maintenance or experience unplanned
shutdowns, probably at the most incon-
venient times. Of course the transmitter
will still have an occasional failure that
takes you off the air. But, if you maintain
it properly, those failures will be at a
minimum. The current mode of pro-
grammers seems to be to stay on the air
at all times. That is a totally unreason-
able approach to the technical side of
the station. If no interruptions at all are
desired, the station must have a standby
transmitter and antenna to allow every-
thing to be properly maintained. =

Don Markley is chidcnl of D. L. Markley
and Assoctates, Peoria, 11..

tivity) can significantly impact the over-
all impedance of the system. Several
factors, such as moisture content, min-
eral content, soil types and soil contam-
inants, determine the overall resistivity
of the earth. In general, the higher the
soil moisture content, the lower the
soil’s resistivity. If your soil has high
impedance, you can use any of several
products to help reduce earth resistivity
and maintain a low system impedance.

A megger is used to measure ground
resistance. It uses a voltage source and
an ohmmeter to directly measure the
earth’s resistance. Ground resistance
should be measured whenever a ground
system is first installed. The NEC, Sec-
tion 250-84 requires that a single elec-
trode consisting of a rod, pipe or plate

Figure 1. A building’s ground is carried from the system’s
electrode ground through the breaker panel’s neutral to the
power outlet. This provides the fault safety needed to protect
personnel.

of a grounding system.
The resistance of the
earth itself (earth resis-

with a resistance to ground of 25} or
more be augmented by one additional
electrode of the type listed in Section
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Unsure
of the path. to
digital transition,

we'll take you there.

While digital technology is the mandated future of the
television industry, the path to digital transition is a
confusing journey for many broadcasters.

Professional Communications Systems brings the expertise
and experience necessary for planning and managing
the many tasks involved in the digital transition
process. We design this process for your station, in your
market, addressing your specific needs.

We have the resources; financial, technical and human.
We have the experience, including transitions involving
relocation. We have the relationships; architects, con-
tractors, manufacturers. And we have the training systems
to get your people up to speed in a hurry.

The deadline is rapidly approaching. If you're unsure of
the path to digital transition, let us take you there.

Technology Evolves. We Take You There?

"

PROFESSIONAL COMMUNICATIONS SYSTEMS

v \ Miniy Gryeran. I8

5426 Beaumont Center Blvd.
Tampa, FL 33634 * (80C) 447-4714
WWW. PCOMSYS.Com
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250-81 or 250-83. If you need more
soil contact, extra electrodes can be
used. These electrodes should always
be installed so that they are at least six
feet apart because spacing less than six
feet decreases the rod efficiency. The
goal when deciding how many and
where to locate ground rods is to en-
sure that the maximum amount of
fault current can be safely discharged
into the earth.

Building exterior grounds

The metal columns around the pe-
rimeter of a building, when properly
grounded, are excellent grounding
electrodes and provide a good path
into the earth for any fault currents
that may develop on the system. A
well-designed perimeter groundingsys-
tem provides an equi-potential ground
for all the buildings and equipment
located inside.

The system’s ground ring conductor
size will depend upon the size of the
clectrical service but is seldom less
than 170 AW copper. In some cases,

=" ~"CABLE TRAY AND CONDUIT
& GROUNDING & BONDING

L

/
CABLE TRAY AND COVER BONDING |

Figure 2. To properly ground metal cable
trays, each section must be bonded to the
other sections and the entire assembly
connected to the building’s ground sys-
tem.

an electrical design may require ground
rods in addition to the perimeter
ground ring. Because the ground rods
can reach deeper into the earth where
the soil moisture content may be high-
er or the soil may not have frozen,
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ground rods help minimize the effects
of dry or frozen soil on the overall
resistance of the perimeter ground
system. The ground ring and ground
rods should be installed at least 24
inches from the foundation footer and
18 inches outside the roof drip line to
allow for the greatest use of the water
runoff to maintain good soil moisture
content.

Sometimes you'll see triad (triangu-
lar) ground rod arrangements speci-
fied. Triad arrangements are not rec-
ommended unless the spacing between
the ground rods is equal to or greater
than the individual ground rod length.
Three rods in a straight line spaced at
least equal to the length of the individ-
ual ground rods are more efficient
and result in a lower overall system
resistance.

Interior grounding

Most electrical equipment must have
a grounding conductor as dictated by
the NEC. This is usually handled by the
ground connection on the device’s plug.
Equipment that incorporates a double
insulation system does not need a
grounding conductor. This includes
small tools such as most drills, saws
and other appliances. However, in some
cases, additional grounding is some-
times needed. If so, ground plates pro-
vide convenient accessible grounding
points throughout the building

Section 250-42 of the NEC establish-
es six general conditions where certain
noncurrent-carrying metal parts of
fixed equipment must be grounded:
* Whenever such metal parts are locat-
ed within eight feet vertically and five
feer horizontally of ground or any
grounded objects a person may touch.
* Whenever exposed metal parts are
located in wet or damp locations.
¢ Whenever metal parts are in electri-
cal contact with metal.
® When metal parts are in high-risk
locations.
* When supplied by metal-clad, metal-
sheathed metal raceways (see Figure 1),
* Whenever any other wiring method
that has provisions for an equipment
grounding conductor is used.
* Where fixed equipment operates at
over 150V to ground.
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Our global success as a leader in digital
single and multichannel automation

is founded on the reliability of our products,

our track record of over 1000 channels on air \

and our commitment to do what we say we will d6.

Worldwide usa

14 Cedarwood Suite 250

Chineham Business Park Airport Park
Chineham 35 Airport Read

Basingstoke Morristown
Hampshire RG24 8wD NJ 07960

Tel. +44 {0)1256 379000 Tel. 973 631 6200 & 1 800 267 8800 -
Fas. +44 {0)1256 707359 Fax. 973 631 6206 www.drake-automation.com Drake Automation
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To

grow in

broadcasting
you heed time,
money, guts,

Your new acquisition is finally signed,
now you need to operate profitably.
Consolidate your program audio, LAN/
WAN network, phones, faxes, traffic and
billing on one single high quality digital
line. The Intraplex STL PLUS gives you
integrated two-way transmission over any
distance, over any terrain at a fraction of
the cost of individual conununications
links. It's bi-directional, so you can receive
audio backhaul at the same time. What's
more, you can stay in touch without run-
ning up the long distance phone bill. That’s
why more groups choose Intraplex than
any other digital transmission solution.
Call us at 978-692-9000 or visit our
web site at www.intraplex.com.

Circle (23) on Free Info Card
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The STL PLUS

T1 System transmits
program audio Jor
S8TLs, TSLs and inter-
city links, data for
remote control and
LANSs, and voice for
off-premise extensions
and intercom.

>

v
Intraplex, Inc.
3 Lyberty Way
Westford, MA 01886
978.692.9000
978.692.2200 fax
http//www.intraplex.com
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Since the early 1970s, the NEC has
required thart all receptacles installed on
15 and 20A circuits be of the grounding
type. (See Figure 2.) Grounding type
receptacles are the “three-pin” devices
now common. Although adapters are
often used to connect three-pin equip-
ment to two-pin outlets or to “float”
chassis, be careful. Not only is that
probably not going to meet code, you
may be creating a safety issue.

Grounding of sensitive devices follows
the same principle as other equipment.
However, digital equipment and medi-
cal devices often demand special consid-
erations. For more information on
grounding broadcast and production
equipment (see “AC Power Quality,”
Feb. 1998, p. 86).

Cable trays

One area that engineers sometimes
forget to ground properly is the equip-
ment tray. To meet both national and
local electrical codes, equipment trays
must be installed correctly, which in-
cludes bonding and grounding accord-
ing to strict guidelines.

An often-forgotten step in the instal-
lation process is that of grounding each
section of the metal tray. The mechan-
ical splice plates are not an adequate
path for fault current. And, in the case
of location within AM tower sites, a
long piece of cable tray can become a
radiator and generate high levels of RF
noise.

A continuous ground wire may be
run either inside or outside the tray. In
both cases, the grounding conductor
must be bonded to each section of the
cable tray. Bonding jumpers, either the
welded type on steel trays or lug types,
should be used across each spliced joint.

When cable tray covers are used, they
should also be bonded to the tray
using a flexible conductor. Trays are
usually bonded to the building steel,
usually at every other column and to
all conduits containing conductors
common with the cable tray system.
As shown in Figure 2, bonding jump-
ers — either the welded type on steel
trays or the lug type — should be
placed across each joint. ]

Keith Switzer is senior applications engineer at
ERICO, in Solon, OH.
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Why does my signal
need to be spotless in
the new digital era?

Digital TV could impress your viewers with
enhanced picture quality. But going digital
calls for new standards of signal conditioning.
Any noise or decoding artifacts such as
cross-luminance and cross-chrominance

that remain in your video signal will be
encoded and transmitted along with the picture.
As well as using up expensive bandwidth, these
will be magnified if the picture is upconverted
to HD. The solution is precision decoding and
signal conditioning.

What am |

missing with
my current transition to digital you need a quantum leap
decoders?

Your racks may be full of decoders, but for the

high-end decoding that is essential in the

forward in quality. The best approach is to use
intelligent decoders that analyze the picture

on a pixel-by-pixel basis and change the decoding parameters as

appropriate. You also need to be sure that your decoder is using

the best possible algorithms to guide its processing decisions.

Will my archives be able to match
these new digital quality standards?

In the digital era, much of the program content will be

archive material. Because this will often be mixed with

digitally originated sources, it's vital that you use high quality
signal processing when you retrieve it. Without precision decoding
and really comprehensive signal conditioning, differences in

quality will be clearly visible to the eye of the viewer.

........

& \Wwww . americanradiohistorv.com
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What sort of filter
do | need to remove
different types R

of noise? *

There is no single filter that can handle

all types of noise.
Transmission systems such as
satellites can cause random
broadband noise and impulsive
noise like “sparkles”, depending on
atmospheric conditions. Anatog
recording onto videotape can
produce noise and dropout. And
then there are the scratches, dirt or grain found on film transfers. Good signal
conditioning will offer combinations of recursive, spatial, median and linear

filters, designed and sequenced to deal appropriately with these problems in any

particular environment.

Can cleaner signals help me to
save money?
Yes. Dirty, noisy signals mean inefficient
compressors. That's because compression
encoders cannot distinguish between
noise and the real image. Worse than
that, noise, being random, occupies
even more of the compression
bandwidth than predictable picture
differences. If you clean up your signals
thoroughly, you can either broadcast more

channels at the same bitrate or provide your viewers

with much better quality pictures.

Circle (35) on Free info Card .:
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THE CLEAREST CHOICE IN
SIGNAL PROCESSING FROM
SNELL &WILCOX

Precise decoding, noise reduction and signal conditioning will maintain excellent

picture quality in your transition to digital television.

MDD2000/MDD550 Digital Decoders MDD1000 Digital Decoder
Unique proprietary technology ensures the highest A patented Digital Gate combined with line comb filters
standard of decoding currently available, no matter for accurate decoding of even impertect, unstable sources.

what the nature of the source.

MDD500 Digital Decoder Prefix CPP100/CPP200 Pre-processors
Adaptive field comb decoder provides crisp, shar)) The single-box solution lo pre-processing, significantly
pictures with minimuny delay mode operation. recluces bil rates while enhancing picture quality.

CPrr200 adds digital audio embedding,

"My signals
have never
been so
clean

NRS500 Noise Reducer
Seven advanced digital riliers tailored precisely to
different noise characteristics make this the definitive

image enhancer.

NRS50/30 Noise Reducer
Multi-purpose noise reducers combining 30 median,
recursive and spatial low-pass fillers.

Kudos 1Q Modular Range
All the functionality and control neecled for going digital,
noise reduction and four advanced 10-bit decoders.

For more information and product details call us on:
408 260 2800.,
E-Mail: info@snellusa.com

www: snellwilcox.com

Lamericanradiohistorv.com
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EXPERIENE E

DIGITAL
TELEVISION

TV Express:

On the road to
television’s
future

[\n ambitious he challenge of moving from the familiar technology of

NTSC to the largely unknown technology of DTV is that

E: d u C at i O n a I many of the important issues are still being sorted out, not the

least of which is whether the possible implementations of

e ffo rt ta keS DTV will work for any given station. The need for accurate informa-

tion on digital television is at its peak now, as stations begin seriously
t‘:) the Stre ets planning for DTV transmission. The DTV Express, one of the most
: significant educational efforts in memory, is targeting this ongoing
need.
Bv JEPPV Whitaker Photo: After construction was completed, the DTV Express truck took to

the road and made a stop near the U.S. Capitol building in Washington,
DC. (Photos courtesy DTV Express.)

July 1998  Broadcast Engineering 59
www americanradiohistorv com
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DTV Express:
On the road to
television’s future

Equipment installa-
tion required an army
of engineers and
months of work. A
significant amount of
time was spent work-
ing out interface and
integration issues be-
tween different sys-
tems.

The DTV Express, a joint effort be-
tween the Harris Corporation and the
Public Broadcasting Service (PBS), is a
nationwide educational initiative aimed
at informing broadcasters about the
next generation of television technolo-
gy — digital television. The 18-month
road show includes a 66-foot tractor-
trailer featuring equipment and pro-

www.lrnm')Eler.cnm gramming demonstrations, a three-day

technical and one-day management cur-

riculum, and press bricfings at approx-
e or imately 40 sites throughout the United

States.

‘ - The DTV Express has two primary
onversion | -

® The demonstration vehicle provides
Patch Panels & Jacks can Be working demonstrations of DTV tech-

nology. equipment and systems. Dem-
onstrations of end-user scenarios in a

] ]
HISkv Palntul so-called living room of tomorrow are

also available. Through a varicty of

B demonstrations, the many services af-
xnenSIve forded by DTV technology (HDTV,

surround sound, multicasting and data-

- ]
— and D Isru ‘Ive casting) are presented.
T I e A training curriculum provides prac-

tical, up-to-date information about the

Or v can Call technical, managerial, cconomic, legal
et ou and regulatory aspects of DTV imple-

THOMPETEH mentation.
r - The goal of the DTV Express is to
. F' I enable attendees to understand the full
Irs (] potential of DTV and avoid the poten-
tial implementation pitfalls. Naturally,
Tools & Training Don'’t be concerned because you've never done a key component of this process is eval-
this before . just call in the coax network expert. .

uating DTV transition options for var-
Trompeter is the RF connection specialist with ious types of stations.
35+ years experience working with high frequency

T SRR Sl Speaking frc ersonal experience,
transmission line applications. We know how to peaking from p experienc

get you from here to there safely because the this observer can attest to the enormous

challenges of converting your station to DTV effort that the organizers have put into

or HDTV are standard assignment for us. the project and to the wealth of infor-

With Trompeter you get more than high quality mation now available to the TV engi-
Patch Cords and parts — we offer complete DTV wiring packages neering community.

Cable Assemblles that include jacks, panels, cables, automated tools

and training. Check it out on our website or call Inside the truck
foyournew DI {/HDTY Handpod The DTV Express truck, which was

\ T R 0 MPETER integrated by Harris Broadcast Systems

\ ® ELECTRONICS. ING. e — Group, is divided into two areas: the
T - -ll — {_An 150 3001 Registered Company }

o SIS CONGLCToNE technical plant (station nrms) _and the
consumer areas. The station side con-

GET QUOTES FAST...VISIT OUR WEBSITE T TODAY'! tains studio and transmission equip-
www.trompeter.com or call: 818-707-2020 ment that broadcasters need for their

CirCle {37) on Free Info Card
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E ment lS., When top broadcasters like CNN, Tele-Metropole and the

Belo Group prepared themselves for the digital broadcasting revolution, they relied on the AvidNews™
Environment to get them there. With high-caliber components like video editing and playback,

media workgroup and newsroom computing systems, it’s no wonder more than 1,100 broadcast sites
from around the world rely on the expertise and experience of Avid to bring them into the digital
broadcasting era. That's because, over the past 10 years, we've asked the right questions, and have
developed digital broadcasting tools built with the specific needs of broadcasters in mind. Tools that
are powerful, easy-to-use, and work as well on their own or, as part of a complete solution. When

It comes to digital broadcasting, the AvidNews Environment is ready for tomorrow—today.

Call us now and you will be too. Don't Settle

7 Call 800 949 AVID =~ : e
www av1d com/broadcast AVI
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DTV Express:
On the road to
television’s future

transition to digital. The consumer side
comprises a living room or “home the-
" if you will. The
consumer side showcases the digital
television appliances and services that
consumers willlikely have in their homes
in the near-term future.

The station area of the truck includes
typical equipment for a local network
affiliate or PBS member station. Capa-
bilities include reception of network
feeds, local insertion and program orig-
ination, datacasting, ATSC encoding
and muluplexing. It also includes the
studio to transmitter link, 8VSB and
NTSC transmitter exciters, off-air mon-
itoring and test-and-measurement
equipment.

Technical systems are configured to

handle high-definition in the 1080i for-  The completed master-control area, showing the slide-out video and audio switchers.
mat and standard definition in 4801

ater of tomorrow,’

format. Progressive formatswillbeadd-  Station-area capabilities show engineers how HD can be han
ed with planned equipment upgrades So what can you do in the truck? The  dled ar the station.
during the rour. following capabilities are provided to  High-definition (distribution is un-

Coaxial Cable. Ridged Line. Waveguide.

Whatever your needs for DTV transmission
line-coaxial cable, thermally compensated
rigid line or circular waveguide—Andrew can
supply it. Relioble HELIAX® air dielectric

0 <
coaxial cable is available in sizes up to 57,
, induding new high power HJ9HP-50 cable
. with an average power rating higher than

6-1/8"cable. HRLine® and MACXLine® rigid
coaxial lines are thermally compensated to

provide twice the life of standard rgid lines;
N now shipped in sizes from 3-1/8" to
- 8-3/16". GUIDELine® circular waveguide
has cross-polarization cancelling rods for
lowest attentuation and highest power. All
are conservatively rated. For any power or

attentuation needs, contact Andrew first.

g

)
Andrew Comporation
10500 W 153rd Street
Orland Park, IL 60462 ,
Visit our Web Site at

hitp:/ /www.andrew.com ANDREW
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CLASS FOUR RAPIDS.

Your guide has never navigated this river.
- Feeling a bit concerned I'bet.... -
You ShouIdBe'v'"

5 1 = »

- o jertingayour: flify to"*dlgnal =
w nyghiteleie el [nhe [p)uﬁ' Wl stom

Jf- #{
Ay~
k_o‘lagy

o i[iineermg e Equipment Procurement = Installation
e

't 0 h Not only have vse navigated this river before ...
& . We were their first ones down i,

"f

" Digital System Technology, Inc., System Integrator for KITV,
) .\fhe first licensed digita tdedienslafitn in the United States.

. Digital System Technology, Inc. assisted KITV in their selection of
VC Digital S as their new digital tape format.

- Lh JVC

™ Digital System Techaalogy, Inc. nIGITAI_
16027 &rrow Highway, Suite D / Irwindale, CA 91706 4 2 2
Phone]626/472-7701 Facsimile: 626/472-7710 Website: www.dstech.com
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DTV Express:

On the road to
television’s future

compressed at 1.485Gb/s, SMPTE
292M standard):

* HDTV basic production equipment,
including a digital switcher with DVE.
e HDTV camera.

* D-5 VTR recorder.

* Up and down format converters.

* HDTV monitoring, digital routing
and video system equipment.
Standard definition (distribution is
uncompressed at 270Mb/s, SMPTE
259M standard):

® 16:9 SDTV camera.

® Graphics system.

¢ DVCPRO VTR.

* SDTV four-channel video server;

¢ SDTV four-channel master-control
switcher.

¢ SDTV monitoring, digital routing and

video system equipment. The home theater section of the truck includes a variety of display types and ancillary
Audio (distribution is AES/EBU Services.

throughout, with stereo, Dolby Pro- = CD and digital audio storage. Master clock, time code and automa-
logic and six-channel AC-3 capability): * Monitoring and other audio system  tion systems:

e Digital audio mixer. equipment. ® Darta broadcasting origination equip-

Use the Internet
for Broadcasters
as your guide
This first edition of an
annual publication
covers the effects of
the Internet on
broadcasting. The
content includes technology and mamg,ef
ment articles, case studies, and a directory
of Internet resources, which lists Web sites
and email addresses for equipment sup-
pliers, services, information sources, and
organizations, as well as newsgroups and
search facilities of interest to broadcast,
1-800-559-6691 video, and audio professionals. Softbound,
92 pp. ISBN =0-95178-267-3.

Order #2673, $29.95

Mm - Broadcast.

SINTERTEC ENGINEERING

ArmimEoia IFBQOS

There’s more than one kind of tape compression.
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THE DATA COMPANY THAT KNOWS VIDEO
LIKE THE OTHERS DON'T.

The latest
’ Ampex DST
user-replaceable

i I read head
eﬁs, we’ve focused our whole

" 4

or over 50 ("az. i
ompany on ~ ’ the.{a"r'ea where a read/write head

asses over a recording surface. This point of contact
etween data and machine is the center of everything we do.
ith this technology as a core, we've earned over 7000 patents.
Including a number of advances that have literally made the broad-
st industry what it is today. And now, we think you’ll be interested

our latest breakthrough. The scalable Ampex DST® family of products.

igital video archives with accessibility that nobody else can match. In fact, we
chn archive or restore files up to 6x faster than any other device on the market. And
there's a good reason our technology is so far ahead. Because we've put the full weight
o] our experience behind digital archiving since 1991. So if you want a company that can
take you into the next generation of video technology, that's us. Because that's what we've

b&en doing for the last 50 years. To know more, call 1-800-752-7590, or go to www.ampex.com

AMPEX
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Taking Serial Digital Video
Transmission Farther.

The signals are loud and clear: SDI video is the new standard for
professionals everywhere. Now that you've made the upgrade, you're
looking for a transmission system that's just as advanced as the
equipment it ties together. Introducing Fibervision® for SDI, our first
fiber optic transmission system specifically designed to carry serial digital
video signals.

The fact is, old-fashioned coax cable systems can only take digital video
signals a few hundred feet reliably. But Fibervision for SDI transmits serial
digital video signals - with or without embedded audio - over a mile, with
absolutely no signal degradation! Fibervision for SDI supports all levels of
SMPTE standards, transmits over standard multimode fiber, and is immune
to electrical and environmental interference. It's adjustment-free, easy to
operate, and easy to afford - just $995 each for the transmitter and
receiver.

Best of all, it comes from the company you already depend on for award-
winning video products like our Scan Do® family of scan converters. That
same innovative technology enables Fibervision for SDI to help you get the
best out of your serial digital video equipment. So take this opportunity to
find out more about Fibervision for SDI. Then take your digital video
environment all the way to maximum performance.

® < . ; Phone: 516-273-0404 / Fax: 516-273-1638
Commumco’nons E-mail: info@commspecial.com

AT INTERNET: hittp.//www.commspecial.com/BE.htm
EI BSD@CIOH‘I@& InC. FZ500my  C2! 1-888-4-FAX NOW or

1-516-273-1710 t0 retrieve information

Envisloning the future . Exceeding expectations

Fibervision and Scan Do are registered trademarks and FaxNOW is a trademark
of Communications Specialties, Inc. ©1998 Communications Specialties, Inc.
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DTV Express:

On the road to
television’s future

ment.

* Studio to transmitter link (multiplexed
ATSC and NTSC programs).
Transmission and RF:

* 8VSB exciter.

* NTSC exciter.

e RF “impairment generator.”

* Equipment to demonstrate DTV/DTV

DTV Express
Sponsors and
Equipment
Providers

The process of putting the DTV
Express truck together was an
industry-wide effort. Some of the
companies involved include:

+ 360 Systems

* ADC Telecommunications

+ AmPro Corporation

+ Barbizon Light

Belden Wire & Cable Company
BEST Power

Chyron Corporation

Clear-Com Intercom Systems
COMPAQ

Dolby Laboratories

EF Data

Harris Corporation Broadcast Div.
Hewlett Packard

lkegami Electronics

Intel

JBL Professional

Lanier Worldwide Inc.

Leitch Incorporated

Lucent Technoiogies ,
NETSCAPE

NUCOMM

NVISION

Panasonic

Philips

PRODELIN Corporation
Samsung Electronics
Sencore

Snell & Wilcox

» Stanford Research Systems
* Sun Microsystems

« Sunfire Corporation

* Symetrix Inc.

» Tally Display Corporation
+ TASCAM

» Tektronix

* VEGA

* Vinten Inc.

* Wohler Technologies

* YEM inc. j

e ERERP™ W TN i SR Rl

@ & ® B & & & B @ B 6 @ & B s @ e B s s s s @

—_

e Zaxcom Inc.
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“5 Dot torates, 34 degrees and 32
technival qualifications, combined
with aser 1500 years of UHF
Broadi ast experience, have worked
to mal e EEV 10Ts the world’s No.1
choice for high power analog

UHF TV transmitters. A purchasing
decisian made easier for you when
considering that analog 10T
transmiitters are upgradeable to
digital operation.

Additionally in preparation for
the digital broadcast age, EEV has
developed a full range of digital
I0Ts. Production resources have
been increased, ensuring your
access to unrivalled products and
engineering support. Who better
to help you into the digital age
than EEV?”

“Rexaxn Behirro
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CANADA: EEV Canada Ltd.

6305 Northam Drive. Unit 3, Mississauga,
Ontario L4V 1H7

Telephone: (905) 678 981 |

Facsimile: (305) 678 7726

E-mail. info@eevinc.com

UK: £EV Limited, Waterhouse Lane,
Cheimsford, Essex CM1 2Q England
Telephone: +44 (0)1245 493493
Facsimile: +44 (0)1245 492492
E-malil; info@eev.com

A SUBSIDIAR, OF THE USA: EEV. Inc. 4 Westchester Plaza,
GENERAL £L{ STRIC COMPANY P1C Elmsford. NY 10523
OF ENGLANG Telephone: {914) 592-6050

Toll Free: 1800 DIAL EEV

Facsimile: (914) 682-8922

E-maik info@eevnc.com

AT THE HEART OF YOUR DiGitaL UHF TV TRANSMITTER
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PANEL ANTENNAS
*FM » UHF *VHF

hen

You Want More
Than Just An
Antenna

TARENRDD
\ oVl /]

Made in USA since 1954

JAMPRO ANTENNAS/RF SYSTEMS, INC.
FP.O. Box 292880

Sacramento, CA 95829 USA
Phone (916) 383-1177 » Fax (916) 383-1182

www.jampro.com < E-Mail: jampro@ns.net

HEWLIAX® is a registered frademark of Andrew Corporation
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DTV Express:

On the road to
television’s future

and DTV/NTSC RF interference.

Satellite hardware:

* Satellite receive-only earth station, Ku-band.

¢ Digital and analog demodulators.

¢ Decoder for satellite compressed bitstream.

Other support bardware and systems:

¢ Antenna, receiver, demodulators and decoders for HDTV
and SDTV ATSC and NTSC.

¢« HDTV, SDTV, and audio monitoring, routing, distribution
and conversion equipment.

Consumer area capabilities:

¢ HDTV and SDTV video projectors.

¢ Six-foot 16:9 screen, 34-inch direct-view DTV and 27-inch
NTSC TV sets, 42-inch flat-screen plasma display.

¢ Six-channel surround-sound audio system.

Data broadcasting:

¢ Computer system with ATSC receiver/decoder plug-in
cards.

¢ Computer printer.

All aboard

The DTV Express instructional effort is unique in broad-
cast history. This ambitious program has already played to
good reviews by attendees in Los Angeles, San Francisco and
other stops along the DTV Express route.

As with most areas of technology, digital television is easy
to understand once you understand it. The DTV Express goes
a long way toward providing answers to some of the indus-
try’s toughest questions. [

Editor’s note:
For more information on the DTV Express, contact the DTV Express
web site at www.dtvexpress.org or call 1-888-733-3883.

Jerry Whitaker is a consulting editor and author of numerous books on
broadcasting and technology.

DTV Express tour
schedule

ThE remaining stops cn the DTV Express tour
for 1998 are:

« WHET, Mew York, Aug. 3-7

« Mew Jersey Network, Trenton, M, Aug. 10-14

« WHRD, Norfolk, Va, Aug. 20-28

» KET, Louiswville, KY, Aug. 31-5ept, 4

« WETA, Washington, DC, Sept. 7-11

* Wisconsin FTV, Milwaukee, Sept. 21-25

* Ohio PTV, Columbus, OH, 5ept. 28-0ct. 2

* Boston (site to be determined), Oct. 5-9

= WFYI, Indianapoalis, IN, Oct. 19-23

= South Carclina PTV, Colombda, 5C Oct. 26-30

s WICT, Jacksonville, FL, Moy, 2-&

www americanradiohietorv com
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Comari’
Advantage

s Digital.

) . Ty !
RK invites youto veew the future now. Our fivantage
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S0 you
need to
buy a

lot riding on this decision.
By Don Markley

ongratulations. You have finally reached the

point in your professional career where you are

part of “management.” That is, you have at-

tained the experience and expertise necessary for

the owners and the station manager to look to
you to select the new transmitter. For any size station, the
transmitter is a significant investment that represents a large
portion of the physical facility’s value. Now, don’t let it make
you nervous. But remember, from this day forth, you will be
known as the brilliant technical mind that boldly led the
station into the next millennium or the idiot who bought that
piece of junk in the back room.

In the early days of television, there was one brand of
equipment that was considered by the majority of technicians
to be the industry leader. With one possible exception, it was.
Unfortunately, neither of those brands survived, which cer-
tainly gives one room for thought. Today, their names can be
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transmitter?

Choose carefully, there’s a

o

used without the fear of favoritism. RCA was thought by
many to be the leader with regard to performance (it certainly
was never considered to be the cheapest). If you didn’t like
RCA, you almost certainly were a GE fan. Of course, there
was a ragtag element who sought out something else. In other
words, there were the “big two” and “others.” Many chief
engineers simply placed all orders with their choice of the
“big two™ without further thought. Those who purchased
RCA above anything else were said to suffer from “meatball
worship,” referring to the globe used as a symbol on that
company’s equipment.

There was a lot to be said for that approach to equipment
purchases. By buying only RCA or GE, stations could be sure
that they were getting the best equipment available. When the
bills came, it was obvious they were also paying for the best.
With rare exceptions, no one was ever fired for buying RCA
and that same adage has been to applied to IBM. Well, today,

www americanradiohistorvy com
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no one is going to buy RCA — they’re
out of the fransmitter business. Other-
wise, the adlage would be as inappropri-
ate as it is pow for IBM.

The reaspn for all of this is simple.
Regardlesq of a few closed-minded in-
dustry cufmudgeons, these days, no
onc makeq a bad transmitter. For one
thing, the jdesign folks move around
from comgpany to company — not as
much as sajesmen — but they still move
around. Many of the skills developed
by one cofipany move along to other
companiesf As an example, years ago, a
good desigh engineer left Harris, where
he had befn heavily involved in the
design of i TV transmitters. He eased

over to RCA where he blended his

Midwestengineeringskills with the East
Coast crowd. The result was the RCA
G-line of transmitters. He then went
out on his own, along with a couple of
guys who were experienced in business
management and sales. The result was
acompany that provided a ton of excit-
ers to upgrade old systems, produced
excellent ITFS/MDS transmitters and
now is moving on into high power.

Today’s market

As a result of all this blending of
information, not to be confused with
inbreeding, there are no products out
there that can be considered really bad.

July 1998
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Therefore, they all need to be consid-
ered when making a purchase. As al-
ways, the first step is to look carefully at
the transmitrers available. The purpose
of this article isn’t to pick out a piece of
hardware for you, but we will provide
a brief overview of what is available.
Then, we will look at the other areas of
concern in the selection process.

Let’s start with Harris. Its solid-state
line of VHF transmitters is well-tested
in the field, and they are a good example
of mature products. Enough units have
operated for enough hours to find and

Photo: Larcan transmitters in final testing
at the factory.
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So you need to buy
a transmitter?

eliminate the bugs. For VHF, tubes are
essentially gone; however, for UHF, the
question still lurks in the shadows. As
thatrcomparison has been discussed pre-
viously (see “Transmission and Distri-
bution,” May 1998, p. 48), let it be
sufficient to say that the primary choice

Those who
purchased
RCA above
anything else
were said to
suffer from
“meatball
worship.”
between solid-state and vacuum devic-
es 15 a function of power levels and the
associated costs.
Harris also has a mature UHF trans-
mitter using the various configurations

of IOT. The company has added an
excellentsolid-state transmitter that will

Testing of solid-state ABE Elettronica TX1000/U which employs LD MOS semicon-
ductors. With a digital modulator, units can work with DVB and ATSC signals.

operate at the higher power levels for
DTV, Its only drawback at this time is
cost — which is significant — as is
everyone else’s high-power solid-state
approach. It is reasonable to sav that
the Harris solid-state UHF probably is
a good indicator of what most systems
will be like in the future; that is, lots of
built-in aids for control and trouble-
shooting, decent efficiency and lots of
redundancy. All decent solid-state trans-
mitters will permit module replacement

The Comark “10X” transmitter installed at WXIN, Indianapolis.
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while on the air. Additionally, they
should, as does the Harris system, have
multiple independent power supplies to
make the overall system as bulletproof
as possible.

For UHEF, Comark, a Thomcast com-
pany, is the real fairy-tale story of
achievement. The company is one of the
industry leaders, and it has developed
its product into a first-class system.
Comark’s transmitters are oriented to-
ward the use of multiple 10T devices of
all sizes and brands. It has spent a great
deal of work preparing its transmitters
to be capable of changing over from
NTSC to DTV with a minimum of
equipment replacements.

Larcan has enjoyed success in the VHF
market and, since joining with TTC, is
coming on strong in the UHF area. Its
solid-state VHF line, like the Harris
line, is mature. The company has gained
experience with its units and offers a
good, stable product. Larcan’snew DTV
units have sophisticated control sys-
tems that are built-in; this is becoming
the industry norm. The company’s UHF
transmitters are a substantial redesign
of the TTC systems. Again, the high-
power units are designed around the
various configurations of the IOT.

There are several other companies that,
while often smaller, offer some good
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Harris offets a variety of configurations in its Sigma line. Shown here is a three-tube version.

troasmittefs. A prime example is Ad-
va wced Brpadcast Systems. Without a
loi of hodpla, this company has been
building ajgood, solid transmitter. Pri-
marily hingOWCr and based on [OTs,
the Advarced Broadcast Systems’ de-
siyns haveg not gone to the compact,
sk wve-it-if -as-little-space-as-possible
maode. Th{ company has stayed with
large cabifets that feature outstanding
serviceabilftv; in other words, vou can
ge' inside fhe units to work on them.
Tke transthitters do have some unique
ckiracterigtics in their correction cir-
cu ry, in that separate correction is
ap rlied tojeach individual
[IOT. Ask| the company
salssman fo explain this
feature further.

crodynd, an established
company ih the translator
fie 4 addell higher-power
transmittefs several years
ago and ne W 1S into the full-power area
with the [liacrode (for more informa-
tion, see “Jubes for DTV,” p. 94 in this
issiie.) Acrpdvne has grown up admira-
blv and wis the first to introduce the
Diicrode i§ the U.S. market. While the
m: ority o] Acrodyne’s experience is in
the 1kW through SkW sizes, the com-
pany now bas several 10kW and 30kW
tubes transfnitters in the field. Acro-
dyne’s Didcrode-based svstems have

some distinctive features, including what
may be the easiest way to do first adja-
cent-channel diplexing of NTSC and
DTV signals (see “Adjacent-channel
DTV/NTSC transmitters using Diac-
rodes,” Feb. 1998, p. 124).

The ITS transmitter line has now been
integrated into the ADC portfolio. The
ITSsvstemsstarted as translators, LPTV
transmitters, NM\MDS/ITFS equipment
and replacement exciter/driver systems.
Higher-power equipment has been add-
ed toits line. The company’s reputation
over the years has been one of high-
quality products, and ITS definitely

These days, no one
makes a bad transmitter.

should be looked at as a real contender
in the rush to DTV.

A well-known radio name, Continen-
tal, has recently introduced a new solid-
state UHF transmitcer. While currently
only available in the lower-power levels,
the plan is to increase to higher-power
units. A big feature is that the exciter is
fullvsoftware controlled. Toswitch from
NTSC to DTV only involves issuing the
appropriate instructions to the control-
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ler. This feature provides
much flexibility especially
where it may be used as an
auxiliary transmitter.

Other domestic manufac-
turers that need to be con-
sidered include EMCEE and
Astre. Finally, there are sev-
eralinternational manufac-
turers that are definitely in
the U.S. market for the long
haul. Without going into
all the names, the Europe-
an manufacturers such as
ABE Elettronica Spa,
Elettronica Industriale, Itel-
co (which recently estab-
lished offices in the United
States} and PESA should
definitely be looked at pri-
or to making a decision. In
a similar fashion, the Japa-
nese manufacturers have
clearly demonstrated excel-
lent products for the U.S. market, such
as the solid-state units (UHF and VHF)
from NEC. No market evaluation is
going to be complete without their con-
sideration.

Making your decision

Once you have gathered information
on all the available equipment, there are
other considerations to include in the
decision-making process. Be careful
when dealing with new technology. To-
day’s breakthrough may turn out to be
a loser. There is a great deal to be said
tor staying with well-tested technology
—aslongasitdoesn’tcause
one to ignore significant
advances. In other words,
be ready to accept new
ideas, but do so with cau-
tion. If you are buving
something on the cutting
edge, insist on higher than
the normal amount of warranty protec-
tion from the manufacturer. Be willing
to move into new technology but only if
the manufacturer provides you with
that parachute, while they are gaining
experience with the new product.

Next, an important area is customer
support. This falls into at least three
areas. First, when the transmitter is
installed, it is highly recommended that
you have the manufacturer perform a
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complete check of the installation be-
fore the voltage is turned on for the first
time. If the manufacturer determines
thart the installation is acceprable and
that everything is ready for operarion,
your warranty will not be wiped out if
that new lOT is blown out of the
cabinet.

Second, no technician should have to
learn one of today’s sophisticated trans-
mitters, with their microprocessors and
exortic amplifiers, without formal train-
ing. Be sure that the manufacturer of-
fers classroom training on your pro-
posed transmitter, complete with ap-
propriate written materials.

Finally, you must be able to contact the
manufacturer’s support personnel when
troubles occur. When you are trying to
fix that mountaintop transmitter at three
in the morning, an answering machine
just doesn’t cutit. You must derand that
there be 24-hour-a-day technical assis-
tance available. If in doubt as to the
availability of such service, call in the
middle of the night and see if someone
answers. They might not like being test-
ed in that way, but they won’t mind if it
turns into a transmitter sale.

Next, don’t simply take a salesman’s
word concerning how well the equip-
ment performs. If they are proud of
their systems, they will gladly provide
you with a user’s list for the exact trans-
mitter you are considering. Call several
users and discuss the transmitter in

The WKAR transmitter site in Lansing, Ml, is home to this transmitter from

Advanced Broadcast Systems.

detail. They should be able to tell vou
about the problems they have encoun-

An Itelco 604K 80kW IOT undergoing final acceptance tests at the factory.
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tered, if any, and give vou a good idea of
the overall equipment performance.
After you have narrowed down your
selections for your new transmitter, sit
down with the corporate bean counter
and work out a few details. First, deter-
mine the total power draw from the line
for each of the prospective transmitters
at your power level. Second, find out
the life expectancy of the final amplifi-
ers, either solid-state or vacuum and
determine the cost of their replacement
or repair. For vacuum devices, see if
rebuilding is available. For solid-state
modules, how much does it cost for
factory repair if they are not field-re-
pairable? Now, let your accountant de-
termine how much each transmitter 1s
gOIng to ¢cost you over the next 20 years.
At the present time, interest rates are
low. As a result, it may be less expensive
to come up with a little more money
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now to buy a more efficient transmitter
with lowel operating costs over its life-
time. Look at the tax advantages of a
fully leasell package as compared to an
outright ppirchase. All of these financial
cuacerns dan be covered for you by a
cu mpetenq accountant. They involve a
number offissues that are non-engineer-
ing and viry from station to station,

depending on organizational structure,
tax status and available capital. Don’t
be afraid to seek help in these areas. As
anengineer, you aren’t expected to walk
on water — but the dampness should
stop at knee level.

Remember, before you make the final
decision, select your purchase based
on performance, desired amplifier type,

the reputation of the equipment in the
field and the customer support that is
attested to by other users. Although
brand loyalty is nice, you have to buy
the unit that will provide reliable ser-
vice at a competitive cost over the
years. Good shopping. =

Don Markiey is president of D, L. Markley

A transmitter’s real costs

By Stevi Epstein, technical editor

The cdst of a transmitter over its |ifetime is based on a
variety df factors, among them, initial purchase price,
efficiendy, maintenance and residual value. Beyond those
factors dre financial considerations, such as the cost of
money. As engineers, the primary considerations are found in
the first entence. The other items can be discussed with your
corporale accountant. One final consideration is the cost of
i-the-air, which is something to discuss with the GM
rate management. Let’s look at the technical issues.

* Purchase/installation price: It is fairly easy to get a
handle $n the purchase price of a transmitter — some
companjes even list them on their web

and Associates, Peoria, IL.

handie on these costs may be difficult, but like installation
costs, the transmitter manufacturers can help.

* Maintenance costs: Good preventive maintenance will
cost less than corrective maintenance (see "Transmission &
Distribution,” on p. 48 of this issue). Much of the reason for
this is that problems can be caught and dealt with before
major damage results. For example, a small leak in a coolant
line resulting from a loose clamp can be corrected by
tightening the clamp. If the leak increases and the coolant
floods the power supply, the off-air time and repair costs will
be significant. Preventive maintenance schedules should
include inspection lists, and a timetable

pages. However, don't forget those little
extras tHat are part of getting that transmit-
ter to ydur site and powered up; things
like delipery, building modifications to get
the unit|through the door (or the roof),
forklift dr crane rental, changes in
electricdl service and even changes in the
buildingls AC requirements. Transmitter
manufadturers can be helpful in providing
informafion relative to these costs; they
have befn through it many times at a
variety of sites,

Other |ssues such as RF plumbing and
transmitjer cooling must also be consid-

itfer efficiency: The efficiency

You have to decide
how much those
factors are worth,
because you, or
your successors, will
be the one at the
transmitter site
at two in the
morning — skinning
knuckles and
shedding blood —
not the corporate
accountant or
the GM.

for replacement of significant items, such
as blowers, PAs and other items affected
by time and use. You will also want to
determine schedules {both maintenance
and cost) for support equipment, such as
coolant pumps, heat exchanger motors,
AC units, etc. All of these need to be
included in maintenance costs as do labor
costs for the time required. Finally, many
manufacturers have a suggested spare-
parts kit. Consider buying the kit along
with the transmitter.

* Residual value: In light of the FCC
rulings, transmitters that can’t be modified
for use with DTV may have little residual
value. DTV-capable transmitters, however,
should have some value when they are
retired. Speak with the various brokers to
determine some approximate values. If all
else fails, assume your new transmitter will
be worthless at the end of its tour of duty
in your facility — that way if you get
anything out of i, it's extra.

on provided by manufacturers
reflect the efficiency of the final
at you need to determine is total electrical load
relative Jo the new transmitter. This includes the cost of
running ghe transmitter, pumps if it's liquid cooled, or
blowers if it's air cooled, building air conditioners, if
needed, land any other devices, such as monitoring systems,
that are part of the new transmitter package. Getting a

oEEEEsseseT e T

It has been my experience that the
additional cost of a high-quality product is
more than offset by reduced maintenance and downtime
over the product’s life. In the end, you have to decide how
much those factors are worth, because you, or your succes-
sors, will be the one at the transmitter site at two in the
morning — skinning knuckles and shedding blood —not the
corporate accountant or the GM. ]
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loading, bu
pushes the
One appr

ne of the biggest concerns expressed by broad-
cast engineers at NAB 98 was the constraints
imposed by their existing tower on their ability
to add DTV capability. Often, it’s not the DTV
antenna that causes the problem with wind-
the required second run of transmission line that
ower over its load limit.

wach, of course, is to build a new tower. Tower

reinforcing fand augmentation services are also available. If

these aren’
neers willi:l
capabilities
understand

practical, there may be a third option for engi-
g to examine how the actual power handling
of transmission lines are rated. How? First, by
ng the safety factors manufacturers use, and

sec nd, usirlg this knowledge to push the envelope and install

a smaller li

€.

This pathisn’t for everyone, as it may void your transmis-

sion line w:

rranty, but all engineering choices involve trade-

offs betwedn performance and costs. After looking at the

facs, you i
line so hott
expense 1§ |
sinulcast pd
on¢ run of

Transmis
There are
rigidcoaxia

depends on

ight well conclude that intentionally running the

hat you have to replace it in five years at your own

referable to not broadcasting at all. Besides, the
riod won’t last forever, and then you’ll only need
eedline on thar tower.

jion-line choices

hree basic transmission line options: waveguide,
lineand flexible coax. The windload of waveguide
ts shape (rectangular or circular) and size, and its

size dependb on your channel assignment. In all but a few

cases, there

1s only one size of waveguide available for your

DTV chann}l; if its windload is too high, you must use coaxial

linc. Manu

acturer’s safety factors are generally higher for

rigid coax

an for coaxial cable to allow for the possible

effects of fijpe matchers, tuning slugs, etc., so rigid coax and
cable will b} considered separately. You’ll need to pay atten-
tion to averdge power handling capability if you will be using
the line for proadcasting a single channel, but if you plan to
multiplex sfveral channels, you must also consider peak-

power cap
The powe
on rwo fact
mum voltag
mum averaj
temperaturg

iliry.
- handling capabilities of coaxial lines are based
brs: maximum peak power (related to the maxi-
e gradient that can safely be present) and maxi-
e power, which is determined by the allowable
rise of the inner conductor. Average power is the

most criricaﬂ, so let’s consider it first.

Average

The avera
heat created
the nner cc
this rating i

power

re power rating is determined by the amount of
due to line losses. Because the temperature rise on
nductor is greater than on the outer conductor,
based on the maximum allowable inner conduc-

tor temperature. For conventional rigid coax sections, the
inner conductors are connected by sliding bullet-type connec-
tion points. Field experience has shown that — barring
improper installation or damage — the typical failure mode
is burnout of a bullet from chronic excessive heating. There-
fore, for rating purposes, manufacturers select an inner
conductor temperature that they feel will result in an accept-
able service life. For coaxial cable, which s continuous, heat
and related temperature rise are primarily limited by the safe,
long-term performance of the dielectric material used to
support the inner conductor inside the outer conductor.

If we allow the inner conductor to reach a temperature of
100°C with an ambient temperature of 40°C, as assumed by
several rigid-line manufacturers and typical for polyethylene
dielectric coaxial cable, then the inner conductor temperature
will rise 60°C above ambient. The average power rating can
then be calculated from the following equation:

Ié.ﬁo* c* Don

Poe = walts
- Mo* e
Equation 1

where

Pavg = average power rating

Don = outer conductor outside diameter, in.

o = hear transfer coefficient of outer conductor, watts/
in2, for 60°C rise of inner conductor temperature,
per manufacturer’s data

Ma =correction factor for attenuation (relative to 20°C),

equation 2
a = attenuation constant, dB/100" at 20°C, per manufactur-
er’s data at channel of interest

One area not normally taken into account is the actual
temperature of the inner conductor during operation; the
higher inner conductor temperature at rated power results in
higher attenuation values and consequently lower average
power levels for the specified inner conductor temperature.
The correction factor for attenuation (M) is:

Mo=T+0,(T.-T.)

Equarion 2
where
Ts = inner conductor temperature, °C
To = inner conductor temperature at standard rating,
C
oo = temperature coefficient of resistance at standard
rating

For copper conductors and a standard temperature rating
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Transmission-line
trade-offs for DTV

for attenuation of 20°C, oo = 0.00393/
°C. Therefore, if the average power rat-
ing is based on an inner conductor tem-
perature of 100°C, during operation at
rated power, the attenuation will in-
crease by a factor of 1.146 over its value
at 20°C, This calculation isn’t typically
used in system analysis, but should be
considered for marginal DTV configu-
rations.

When Equation 1 is solved using the
manufacturer’s published attenuation
data, Pi may come out slightly differ-
ent from the published average power
rating due to rounding of the attenua-
tion constant. If the difference seen is
too large to be accounted for by round-
ing errors, verify that the correct Dop
was used (two actual diameters are in
common use for each nominal size —
these are given in manufacturer’s cata-
logs) and check to see if the manufactur-
er included the correction factor for
attenuation.

Peak power

As mentioned, the peak power rating is
the maximum amount of power that the
manufacturer considers safe to apply to
the transmission line, It is derived from
the maximum voltage gradient between
the inner and outer conductors.

The peak power rating, Ppi, can be
calculated:

L Ep*o.7o7*o.7J"
SF
Pp=>— - wans

Zo

Equation 3
where

E, is the DC test voltage set by the
manufacturer, set atapproximately 35%
of the theoretical value derived from the
field-strength equation.

For most installations, the peak power
rating will not be the limiting factor asit
is typically much higher than a single
transmitter system can generate. A pri-
mary concern will be for multiple chan-
nel installations where two or more
signals are combined in the same trans-
mission line. If the peak voltages from
multiple signals of equal power add
together in phase, the equivalent peak
power rises as the square of the number
of carriers. In this case, review voltage
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Flgure 1. Pressurization factors, 500} line. It's easy to pump more through your line, just
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116 carry their own operational cost penalties.

levels and peak power rating before
specifying the transmission line.

Manufacturers’ ratings

Some manufacturers {Andrew Corpo-
ration and MYAT Inc., 1o name two)
published new average and peak-power

ratings for their transmission lines in
1998, so be sure you have the latest
data. One thing to watch out for is the
standard rating conditions used by each
manufacturer, which affectaverage pow-
er rating. Everyone assumes a VSWR of
1.0, an ambient temperature of 40°C

N
o

m
o
P

RATED INNER CONDUCTOR

-t
o

TERMPERATURES
—— 100°C (212°F
\ — 121°C (250°F
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Figure 2. Variation of average power rating with ambient temperature. For cold
climates, additional uprating is possible., However, if you're located in a
moderate climate where the temperature may exceed 40°C (104°F), derate

accordingly.
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, and no solar load, but three
* ner conductor temperature
ogditions — 100°C (212°F},
2[6°F) and 120°C (248°F) —
jiressure conditions — atmo-
sessure and 15psig — have
ined by various manufactur-
‘purse, the higher the inner
| temperature allowed, the
average power rating for the
bn line will be, other things
al. Higher pressure also in-
2d peak and average power.

Uprating for rigid coax
‘he average power rating
re a safety factor per se,
pends on how much bullet
associated travel you are
ow. The usual failure mode
ullet-type coaxial lines is
bullet from overheating.
station signs off and on
tter the inner conductor,
e bullet will travel each
‘eases the amount of rub-
llet or watchband spring,
et pressure and acceler-
lup of metallic particles
Eventually, enough met-
to cause contact melting
I line burnout. Because

of this, long-term operation of coaxial
lines at elevated temperatures s not
recommended.

s Uprating average power for higher
inner conductor temperature. As men-
tioned, manufacturers rate their rigid
lines for average power by using differ-
entinner conductor temperatures. When
the inner conductor 1s allowed to run

hotter than 100°C, more heat is trans-
ferred. The increase in allowable aver-
age power follows the same curve forall
diameters of 5002 and 751} line.

The uprating factor, P'/P, is 1.04 for an
inner conductor temperature of 102°C
and 1.38 for an inner conductor temper-
ature of 120°C. If vou elect to run the
line at one of these higher temperatures,
uprate a line rated at 100°C by multiply-
ing the manufacturer’s average power
rating by the P'/P factor and a line rated
at 102°C by the /P factor for the new
temperature divided by 1.04 (for 120°C,
the P'/P factor = 1.33).

A caitionary note: Transmission line
that is rated by the manufacturer for
operation at 120°C inner condunctor
temperature has recommended cutback
dimensions appropriate tor this terper-
ature. It line rated at a lower tempera-
ture is to be run at 120°C, or if 120°
rated line is to be connected to any
existing run (in-building, etc.), cutback
dimensions must be increased accord-
ingly, unless vou are using a thermally-
compensated line with a bellows or
corrugated inner conductor, in which
case the bullet never moves or is absent
entirely. If not sure what dimensions to
use, check with the manufacturer.

e Uprating for increased line pressure
and SFs gas. Nearly everv manufacturer
rates its line for average and peak power
at atmospheric pressure. However, be-
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Figure 4. Variation of average power rating with intensity of direct solar
radiation. In sunny climates, the bright sun can result in additional line heating,

reducing its power-handling capability.
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cause one manufacturer recently pub-
lished a bulletin including a standard
condition of 15psig, check to see what
condition is being assumed before up-
rating. Increasing pressure inside the
line increases both the average power
and peak power rating as shown in

UPRATING AVERAGE POWER BY INCREASING

imize solar absorptivity.) A total emis-
sivity of 0.8 to 0.95 is achievable, com-
pared with 0.04 to 0.07 for bright cop-
per. However, once the copper oxidizes,
its emissivity rises to above 0.8. If we
assume that we can uniformly coat the
outer conductor with paint having a
total emissivity of 0.85 and a solar ab-
sorptivity of 0.30, average power can be
further uprated by
28% for 5011 line

LINE PRESSURE or 23% for 750

PRESSURE (psig) | P'/P FACTOR, |P'/P FACTOR, line. This technique
50 Ohm LINE | 75 Ohm LINE § has been used suc-

0 1.00 1.00 cessfully for trans-

— 5 1.00 "{.08  § mission line for

10 1.16 1.15 short-wave sta-

15 1.21 1.22 tions in rural loca-

20 1.26 1.28 tions but obvious-

1.31 1.33 ly carries some risk

Table 1. Average power uprating factors for pressurization with
dry air or nitrogen. Increased pressure results in more power-

handling capability.

Figure 2 for 500 line. By far the biggest
improvement is for peak power, but
average power also benefits. When the
line will be pressurized with dry air or
nitrogen, the uprated average power
may be calculated from the rating fac-
tors provided in Table 1.Using sulfur
hexafluoride (SF¢) as a pressurization
gas increases average power ratings sub-
stantially but this is rarely done any-
more because of personnel safety issues
and added expense. If SFs is an option
for you, estimate the P’/P factor from
Figure 1.

Warning: Any dense gas can displace
air and cause asphyxiation, and voltage
breakdown in sulfur hexafluoride can
create toxic oxides of fluorine.
¢ Uprating/derating average power for
lower ambient temperature. If the am-
bient temperature for the antenna site
is not expected to reach the rating
temperature of 40°C (104°F), a further
uprating can be made. This is shown
graphically in Figure 2. However, if the
temperature may exceed 40°C, you
must derate the adjusted average pow-
er similarly.
¢ Uprating average power for special
emissive coatings. Another trick that
can be done to improve average power
capacity is to paint the outside of the
outer conductor with high emissivity
white paint. (White is required to min-
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in areas subject to
particulate or acid
pollution. If this is
the only way to get
on the air, contact a qualified heat trans-
fer consultant for appropriate emissivi-
ty and absorptivity values for various
coatings and contact the coating manu-
facturer for reccommended maintenance
interval.

A variation of this technique is a new
transmission line introduced at NAB
‘98 that uses a proprietary process to
improve the emissivity of the inside of
the outer conductor and the outside of
the inner conductor. The manufacturer
has given no details as to the nature,
emissivity or permanence of the treat-
ment, so it is not possible to discuss it. If
considering use of this rigid line, com-
pare it with standard line under the
same rating conditions to determine
what benefits to expect.
¢ Uprating peak power by reducing
safety factor. For peak power, uprating
depends on how much of the manufac-
turer’s safety factor you are willing to
use up. Equation 3 shows that the rigid-
line safety factor of two results in 22 in
the denominator or a total safety factor
of four on peak power. Even this is
conservative, because the numerator in-
cludes the production test voltage, Ep,
which is set at only 35% of its theoret-
ical value. In other words, the actual
peak power capacity of a perfect line is
11.4 times higher than rated.

So why are rigid-line manufacturers so
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conservative with their peak power rat-
ings? First, manufacturing a perfect line
is impossible; the tubing used is not
exactly straight, and it always has some
allowable warp. There is a certain
amount of inner conductor sag in hori-
zontal runs. Elbows are required. Mois-
ture may enter the line. Tuning slugs or
fine matcher screws may be incorporat-
ed after manufacture to improve system
VSWR. Finally, voltage breakdown is a
highly variable phenomenon that can
occur at widely different values, de-
pending on tiny flaws, such as scratches
and dust particles.

Still, a safety factor of 11.4 is probably
overkill and relates more to decades-old
tradition in the broadcast industry than
tohard engineering requirements. Slight-
ly exceeding published peak-power rat-
ings can probably be done without un-
due risk. Remember, though, that a
single failure due to arc-over typically
causes permanent damage to the trans-
mission line and loss of signal.

The several uprating factors discussed
are essentially independent and can be
combined to determine the adjusted
power ratings for your situation. But
you can't stop here. In the past, broad-
cast engineers have tended to be rather
casual about figuring deratings for trans-
mission line, because they allowed plen-
ty of operating margin. If you decide to
take your line up to the uttermost limit,
though, examine every derating factor.
¢ Derating the power-handling capabil-
ity. The first step is to look at average
and peak power based on modulation
and VSWR. The uprated average power
rating must be derated for VSWR using
the derating factor, D.F.:

. (VSWR)® +1 . F'(VSWR) -1
" NVSWR) 2AVSWR)
Equation 5
F! = frequency and line size factor

from Figure 3.

The calculation of derating factor is
conservative in that it assumes that all
reflected power is re-reflected at the
transmitter and that absorption of the
reflected signal by the attenuation of the
line is small. Select F' from the applica-
ble curve in Figure 4, calculate D.F,, and
divide into uprated average power.
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Iprated peak power must also be de-
rated for the effects of modulation and
VSWR. These deratings are calculated
as followslI

DIV:
P
P < yswr
Equation 5

Analog TY(:
P
Pmn ﬁ‘ T - =
(1+ AU + 2J AU J*VSWR

Equation 6

where

ower
N =lamplitude modulation
dex (100% = 1)

aural to visual ratio (20%

abiral: AU =0.2)

P :lderated maximum peak

Al

Note: Fdr DTV, P should be com-
pared to 16 +6 dB peak power levels

for 8VSB 4nd not the average power of
the signal
® Deratinl average power for direct

solar radijtion. Transmission line ex-
posed to direct solar radiation has re-
duced avdrage power-handling capa-
bility duejto the additional heat from
the sun. The solar radiation derating
factor, P*/P, is provided in Figure 4 for
solar radiftion, in W/m2, incident nor-
m.1l to the transmission line. As a con-
servative festimate for moderate cli-
m 1tes, an yverage radiation intensity of
300 W/m} can be used. For hot, dry
¢l mates, fhe solar radiation intensity
can exceefl 1,000W/m? at the hottest
time of th¢ day. Provided that absolute
maximun] temperatures are not ex-
ceeded, tHe mean value over the day,
which is allittle less than 400 W/m2, is
more applicable for solar derating.
To be mdre precise, you need to look at

expected fnean solar radiation at the
antenna site and the actual angle of
incidence.| For the United States, the
National Meteorological Center has
developedfa map showing average daily

ure 5). Thgdara on this map is expressed
in MJ]/m2/day, so to convert to direct W/
m’, you nged to multiply by 11.54; e.g.,

direct non:ihal solar radiation (see Fig-

an area with an average daily radiation
of 10 MJ}/m? would have direct solar
radiation of 115.4 W/m?. Find your
antenna site, note the radiation shown
(taking the higher value of the lines
encompassing your site) and — to be
conservative — multiply by 11.54.
You can also reduce the solar load by
a factor based on the actual angle of
incidence. Your transmission line run
will generally have two components, a
horizontal run and a vertical run. The
horizontal run will in fact receive radi-
ation close to normal incidence if the
sun is high in the sky, so you may elect
to erect sunshields for it to increase
power. In that case, only the vertical run
will remain exposed. Estimate the worst-
case elevation angle
of the sun based on:

DERATING AVERAGE POWER AND PEAK

bles are available, most DTV applica-
tions will require the use of air dielectric
coaxial cable to carry enough power, so
air cable is assumed here. Standard rat-
ing conditions for cable are similar to
those for rigid coaxial line, except that
the safety factor on peak power is 2
instead of 4. The main difference is the
variety of dielectric materials used: poly-
ethylene, polyolefin and fluoropolymer.
The latter two materials have higher
operating temperatures and are used to
increase the power rating of the cable.
Generally, cables are rated for an inner
conductor temperature of 100°C for
polyethylene dielectric, 121°C for poly-
olefin, and 150°C for jacketed fluo-
ropolymer (unjacketed fluoropolvmer

1) the latitude of the POWER FOR ALTITUDE

site, 2) the season, ALT'TUDE, it P’/P AVERAGE F"J'P PEAK
and 3) the time of above sea level POWER POWER
day. Take the cosine 0 1.00 1.00

of this angle of inci- 5.000 0.92 0.83
dence, measured 8.000 0.87 0.73
from the direction le_m 0.84 0.66
normal to the trans- 15,000 0.78

mission line, and
multiply it by the
average daily direct
normal solar radia-
tion prior to converting to W/m2,
Finaily, read the solar radiation factor
P*/P from Figure 4 for the inner conduc-
tor temperature that you plan to use (the
121°C curve is close enough for 120°C
operation) and multiply this P/P factor
by adjusted average power.
* Derating peak and average power for
alutude. A final derating — that for
altitude — is done even more rarely. As
mentioned, most manufacturers rate
their rigid line for atmospheric pres-
sure, and that means atmospheric pres-
sure at sea level. This impact is more
severe for peak power than for average
power. Select the P/P derating factors
from Table 2 for the altitude above sea
level, interpolating as necessary, and
multiply by the adjusted average pow-
er and peak power ratings. Table 2
assumes nominal overpressure in the
line, but in fact, you should have some
excess pressure.

Coaxial cable
Though solid and foam dielectric ca-

July 1998
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Table 2. Average power and peak-power derating factors
based on altitude. The higher the altitude, the lower the power-
handling capability of a transmission line.

dielectric cables, not suitable for TV
main feeders, are rated at 200°C). How-
ever, one manufacturer published a bul-
letin last year using average power rat-
ings based on an inner conductor tem-
perature of 115°C for polyethylene di-
electric cables, so be sure to verify the
standard rating conditions before doing
any uprating.

» Uprating average and peak power for
higher inner conductor temperature,
increased pressure, SFe gas and lower
ambient temperature. Uprating average
power depends on how much shorten-
ing of cable life you can tolerate. The
average power rating for a cable is set so
as to limit the inner conductor temper-
ature to a level thar allows a satisfactory
life of 20 years (typically). Clearly, run-
ning acable hotenough to cause melting
— or even softening — of the dielectric
is unacceptable. While the polyethvlene
materials used in coaxial cables have
melting points around 130°C (266°F),
the operating temperature needs to be
significantly lower than this to limit the
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long-term degradation of the dielectric
by oxidation. Even with less than 1%
oxygen in the atmosphere, dielectric
materials react chemically with it at
elevated temperatures, ultimately de-
grading their electrical and
mechanical properties. Di-
electric lossincreases, and the
plastic turns brittle; this can
lead to decentering of the in-
ner conductor and line burn-
out. Like all chemical reac-
tions, the rate increases sub-
stantially with quite modest
temperature increases. Typically, the rate
of oxidative degradation increases, and
lifetime decreases by about a factor of
two for each rise in temperature of 10°C
{S0°F).

So an increase in inner conductor tem-
perature will accelerate oxidation of the
dielectric and shorten cable life. You can
estimate this effect for a polyethylene
dielectric cable from Figure 6. As can be

seen, for a maximum inner conductor
temperature of 100°C, oxidation pro-
ceeds slowly enough to assure a cable
life of approximately 20 years. Howev-
er, with the inner conductor tempera-
ture raised only to 115°C, cable life is
cut by almost two-thirds, to 7.1 years. If

Intentionally running the line so hot that
you have to replace it in five years may
be preferable to not broadcasting at all.

you find five years acceptable, you may
be able to crank the power up so that the
inner conductor runs at 120°C (howev-
er, this is getting into the softening area,
so stoppingat 115°Cis probably a good
idea).

Polyolefin dielectric cables should
probably be left alone, but fluoropoly-
mer dielectric cables have plenty of
margin left at their rating temperature

of 150°C. We tested a sample of our
high-power fluoropolymer dielectric
five-inch cable at an RF average power
of 3318.9kW (over 196% of rated peak
power) at 0.5MHz and ar 60.3kW
(112.5% of rated average power) at
700MHz, Channel 52, without damage
to the cable or its jacket.
(Note: These RF average pow-
erlevelsare typically 10-20%
higher than average powers
calculated using a 60Hz test.)

Unjacketed fluoropolymer
dielectric cables are actually
rated for an inner conductor
temperature of 200°C. The
limiting factor is bullet travel, rather
than temperature; while coaxial cable
doesn’t have the multiple failure points
of rigid coax, there may be rigid line
connectors with bullets somewhere in
the transmission path (bullets in the
connectors for the cable itself should
not move because of the cable’s corruga-
tions). Estimate the increased power to
be obtained from a higher inner conduc-

AVERAGE DAILY DIRECT NORMAL SOLAR RADIATION (MJ/m?)

ANNUAL

Figure 5. Average daily direct normal solar radiation (MJ/m?). Map courtesy of National Metecrological Center,
Washington, D.C.
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Figurw 6. Approximate reduction in cable life based on increased inner

condyctor temperature. Within some limits, the choice comes down to a
trade-pff between shortened life and more power-handling capability.

ror tempgrature by taking the increase
ver amlpient temperature at the new
iner confluctor temperature divided by
1e incregse over ambient at the rating

temperadhre.

The steps for uprating for increased

ne pressfire, SFe gas and lower ambient
temperathre are identical to those dis-
cussed infhe rigid line section. Sec above
for guidahice on calculating these uprat-
ng tactofs for coax.

. Upratiig peak power by reducing
afety fadtor. Uprating for peak power
epends pn how much of the manufac-

turer’s sgfety factor you are willing ro
se up. Hor coaxial cable, however, the

peak poyer safety factor is only two,
nd the pfoduction test voltage is slight-
highe} than 35% for some cable
sizcs, s0 fhe total safety factor is closer
to 5 thag 11.4. But experience shows
rhat slightly exceeding published peak
power rdtings i1s not too risky. If you
overdo if, though, you’ll destroy the
entire feqder run.

* Deratidg for modulation and VSWR,
olar rafliation, and altrude. You'll
ecd to |derate your power capacity

estimatey for these factors just as for

rigid lind See the scctions on rigid line
tor guiddgnce in calculating the derating

factors. Jou will use Figures 4, 5 and 6

along wjth equations 5, 6 and 7 to

<alculatd the result.

Is it worth it?

Let’s take a real-life DTV example
and see if all this engineering knowl-
edge can get us out of trouble. OQur
example station is located in upstate
New York with an ERP for Channel
51,693.25MHz, of IMW. We have to
install a 25 gain antenna, so we must
deliver 40kW to it. We think that we
can achieve a VSWR of 1.05. Our
transmission line run is 600 feet long
total. If it is 70% efficient, the trans-
mitter must deliver 57.1kW into it.
Upon checking manufacturer’s ratings,
this looks like a job for 6'/s-inch, 5002
rigid line.

The problem is our tower will never
hold another run of line this big. So let’s
see if 3'/s-inch, 500} line might work.
It meets the 70% efficiency require-
ment under rated conditions. Because
this line will carry only one channel,
peak power is not an issue. The average
power rating i1s a dangerously low
18.6kW for an inner conductor tem-
perature of 100°C and atmospheric
pressure.

We’ll raise the inner conductor tem-
perature to 120°C, pressurize with
25psig of sulfur hexafluoride, assume
an ambient temperature of no more
than 35°C, shield the horizontal run
and paint the vertical run white. This

. . Jurjx
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puffs our 18.6kW all the way up to
63.96kW, a goodstart. For 693.25MHz,
the F! factor is practically zero, so the
D.E derating factor fora VSWR of 1.05
isonly 1.0012, cutting average power to
63.88kW. Average daily direct solar ra-
diation is just 10 M}/m2 or 115.4W/m?.
Applying thecosine of the latitude, about
0.7355, reduces this to 85W/m?2. This
gives us a P’/P factor of 0.97 and a
derated value of 61.96kW. Finally, our
altitude is around 2,500 feet above sea
level, so we'll subtract another 4% and
arrive at an adjusted average power
rating of 59.5kW — higher than need-
ed. (Ignored in this example is the effect
of higher attenuation at the hotter tem-
perature on efficiency, that you would
need to calculate.)

Does this mean that you can go around
substituting three-inch line for six-inch
line? Probably not, because your condi-
tions aren’t likely to be as favorable as
these. Also, any change in operating
conditions such as pressure loss, in-
creased VSWR, wind damage or unsea-
sonable heat can resultin total failure of
the line. Because this means off-air time
and damage repair expenses, you prob-
ably wouldn’t care to push the limits
quite this far. But if big line just won't
work, you may be able to use 4Y/16-inch
rigid line or large diameter coaxial ca-
bles — under less severe conditions — in
order to get on the air during the first
few years of DTV implementation. H

Cautionary note: Operating a broadcast trans-
mission line above its rated power value may
void the warranty. Contact the manufacturer
for further information. Neither the author,
Andrew Corporation, nor Broadcast Engi-
neering shall be responsible for problems aris-
ing from use of the information presented in
this article.
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Understandin

Get ready to convert —
almost everything!

By Kenneth Hunold

ov. 1 is looming large on the horizon
for engineers and managers at many
TV stations and the networks. That s
the date stations in the top 10 markets
have volunteered to be on the air
broadcasting digital TV signals.

According to most plans, at first there will be only
a few hours per week of programming originating
in an HD format. What about the rest of the
broadcast day? Much of what is broadcast on the
NTSC channels will require upconversion to an
HD scan rate for broadcast as HD programming.

Photo: Leading program suppliers, like DirecTV, are
moving quickly to provide their customers with HD and
widescreen services. This photo shows the DirecTV
network monitoring center that provides simultaneous
signal monitoring and analysis for more than 375 pro-
gram channels. In the upper right corner, note the use of
16:9 professional monitors. (Facility built by and photo
courtesy of Communications Engineering fnc.,
Newington, VA.)
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In the fujure, what about those hours that are being
or:ginatedin high definition? Surely most HD originated
material will end up being broadcast on the NTSC station,
requiring pnother type of conversion.

scanning rate with less scanning lines to one with more
scanning lines would be called upconversion, while con-
verting from a format with more scanning lines to one with
fess would be downconversion. Although technically cor-

rect, this explanation can raise some political issues. On
this continent, we do not refer to the conversion from 525-
line NTSC to 625-line PAL as upconversion. Nor do we
consider converting from 625-line to $25-line downcon-
version. In the interest of political correctness, let’s try to

HOTV deublespeak

erhaps fhe first thing to discuss is not technology, but
terminolofy. What are we going to call these conversion
devices? T is almost intuitive that converting from a
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Understanding
HD/SD conversion

set some protocols.

Conversions from any of the existing
SD line rates (i.e., 525 and 625 total
scan lines) to any of the new HD line
rates (i.e., 720 or 1080 active scan
lines) should be referred to as upcon-
version. The infamous ATSC Table 3
can help us here. In the interest of
avoiding a fight, devices that convert
between (or among) HD formats
should be called cross converters or
simply converters.

Interpolation process

These complex conversions,
along with some other more
subtle ones, are not trivial. A
tremendous amount of engi-
neering effort goes into devel-
oping high-end HDTV c¢on-
verters. The most obvious
function of upconversion is
to increase the number of scanning lines
in an image. The almost generic term —
line doubler — refers to a device that
merely repeats every line to reduce the
visible scanning structure on large dis-
plays. Most modern upconverters use a
more elaborate process of interpolating
between scan lines to approximate the
image that would have been between
the scan lines. This is more in keeping
with the philosophy of attempting to
display a 525-line image as if it were
scanned at a higher line rate. Which is,

after all, what we are attempting to do.

This interpolation is similar to what is
done in a 525- to 625-line standards
converter. In fact, an HD converter can
be thought of as a standards converter
on steroids. In both cases, an output
scan line must be synthesized from vary-
ing portions of the input lines adjacent
to it. Depending on the spatial position
of the output line relative to the input
lines, the output line will look more like
the input line above or below it. [t could
happen that the output line exactly over-
laps the input line. Then the solution is

A high-definition converter can
be thought of as a standards

converter on steroids.

easier — the input line just needs to be
passed to the output line (in addition to
computing any changes in line length).

Interlacing and frame ratss
Central to the issue of comparing in-
put and output scanning functions is
recreating the image thar was originally
scanned. This is where interlace scan-
ning causes problems. In an interlaced
system, a temporal difference exists be-
tween the two fields because they are
not scanned at exactly the same time. To
recreate the original scene, an interlaced

frame must be de-interlaced to return to
the original scene that was captured. If
the two interlaced fields are combined,
an artifact occurs, caused by the tempo-
ral offset between the fields. A rigorous
treatment of the issues surrounding in-
terlace and progressive scanning is out-
side the scope of this article, but suffice
ittosay that building a good de-interlac-
er is not a trivial process. It is possible
that, when converting from interlaced
standard definition to interlaced high
definition, the odd and even interlaced
fields could be interpolated separate-
ly, but that ignores the ad-
vantage of having the in-
between scan lines available
in the next field {even with
a possible temporal offset).

Once the original frame is
recreated, you can theoret-
ically compute the new out-
put frame. But, of course,
there is more. Most SD video formats
have a 4:3 aspect ratio. All of the HD
formats have the wider 16:9 aspect
ratio. Artistic decisions must be made
about how these two images will be
processed. The term aspect ratio con-
verter is a misnomer because aspect
ratios cannot be converted. The best
that can be done is to accommodate
one aspect ratio on another.

Many schemes have been devised to
fill a 16:9 frame with a 4:3 image (and
vice versa). If true proportions are to
be maintained (sometimes referred to

24 fps FILM OUPUT

FILM FRAME 1 FRAME 2 FRAME 3

¥ ¥

32PULLDOWN |~ T T T
FIELDS
L ] v [
FRAME 1 FRAME 2 FRAME 3

VIDED

30 fps VIDEO OUPUT

1

FRAME 4

FRAME 4 FRAME 5

Figure1. Because the frame rates of film and video are not the same, a conversion must be made. The lllustration shows how
an Input rate of flim's rate of 241ps Is converted to a video output rate of 30fps. The first film frame Is held for three video fields
and the second fllm frame Is held for two video flelds. The sequence is then repeated. This results in four frames of 24fps film

producing flve frames of 30fps video.
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With a largg infrastructure of NTSC and a November deadline, the networks are faced with a huge challenge in converting their
facilities toHD in a short timeframe. Shown here is an NBC news control room in Washington, DC, Most stations will initially have
to rely on INTSC-to-HD upconverters to generate high-definition signals. (The NBC facility built by and photo courtesy of
Communicitions Engineering Inc., Newington, VA.)

as circularjty), then the choices range
from full Height (with side curtains or
panels) to full width (with the top and
bottom offthe image cropped). From
the interpdflation viewpoint, full height
is preferrefl over full widrh
because fyll width zooms
the image|up more, high-
lighting amy interpolator
errors as vfell as emphasiz-
ing the lower resolution of
the SD soyrce compared to
other HD kources.

Maore foy less

Can thede images be enhanced or
mzde to lopk better than they acrually
are? Wirh% reasen, yes, but with an
emphasis §n the phrase “within rea-

son.” Why? Because the images actu-
ally aren’t really any better. Processes
similar to SD image enhancement can
be performed, but often more choices
of parameters exist. Remember that

HDTV uses different equations
than NTSC to create luma and
chroma values from RGB signals.

any enhancement will be magnified on
a larger display along with the magni-
fied image. This problem might also
explain why greatly enhanced SD im

ages do not convert well to HD. What
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was thought to be subtle enhancement
on an SD image might become objec-
tionable when displayed in HD.

Just as with a camera-originated pic-
ture, some compromises must be made
based on image content. If
the converter has an auto-
setting, it is a good place
to start. Artistic judgment
must be exercised. If you
have a video person or a
maintenance person who
is good at matching and
adjusting cameras, let him
adjustany enhancementcontrols while
viewing the output on a good HD
monitor.

If the converter is going to operate on
a variety of video program types or will
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Management

What’s not revealed is often most revealing

BY KARE ANDERSON

You never really know people until
you see the choices they make. As a
broadcast engineer, you've probably
found that it’s usually not the “techni-
cal” challenges but the “people” chal-
lenges that determine how well you
can do your job. We instinctively pi-
geonhole people into categories to make
the world more understandable, and
then we’re surprised when a co-worker
exhibits a sudden vehemence about a
new subject.

You can have fewer surprises, howev-
et, when you seek to understand others’
less visible, underlying motives, and
you may find easier, more satisfying
ways of working with them.

Everyone has their own operating
manual

To better understand people and find
out how to inspire them to take posi-
tive action, learn to recognize their
unstated hot buttons of high emotion,
positive or negative. These arethe major
rules to a person’s “operating manual”
— what makes him or her run smooth-
ly, bump into obstacles or simply get
stuck. People act quickly and intensely
to avoid what they fear. That’s because
our deepest gut instinct is to survive.
We reflexively react to any danger.

To recognize a person’s hot buttons,
look for changes in their behavior as
signals that you are on a hot topic of
concern. Facial expression tells others
how we feel, and our bodies suggest
the intensity of our feelings. Look for
the “vital signs” of increased excite-
ment, such as dilated pupils, a higher
orthinner voice, rapid blinking, flushed
face, rapid and shallow breathing and
avoidance of direct eye contact in some-
one who had looked you in the eye
earlier in the conversation. In people
who usually move and gesture little,
look for rapid body movements. For
people who tend to be more animated,

Broadcast Engineering

look for the times when they are mov-
ing less than usual.

In times of increased concern, wom-
en are more likely to move their hands
and forearms more. When seated, men
tend to show their feelings by twitch-
ing one foot when their legs are crossed.
In general, in times of conflict or other
kinds of tension, women tend to move
and talk more; men tend to move and
talk less. Psychiatrist Pierre Mornell

wrote a book about this phenomena
called Passive Men and Wild, Wild
Women.

Few people are aware of how
dramatically bodies shut down in times
of perceived crisis or unfamiliar situa-
tions. In times of fear or even mild
discomfort, people have diminished
hearing. In addition, their peripheral
vision and their ability to taste can also
decrease.

In “shut-down” situations, people
hamper their ability to perform, and
others may misinterpret their slowed
reactions. You may see the pattern in
someone else’s hot buttons even though
they do not perceive them. In the case
of people who are close to you at home
or work, it pays to recognize their
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unstated warning signs — if you ap-
pear safe and familiar to people, they
can be more open to hearing you.

Once you recognize what happens
when people get upset, you can come
closer to understanding their operat-
ing manuals. This understanding al-
lows you to present your ideas in ways
that address their concerns, either di-
rectly or indirectly. Thus, you can in-
fluence someone to take action toavoid
a perceived danger.

Many times, we are not aware of our
underlying fears or concerns. We can
go through life in a trance, reacting to
earlier patterns, especially negative ex-
periences, without knowing that we
are not acting in our best interests.

Questions tell more than answers

We are far more revealing by the
questions we ask than the answers we
give. We are taught to ask questions to
show interest and learn more about
another person, but we will learn more
deeply and quickly when we get that
person to ask us questions. How? Ex-
plain something that engages their in-
terest so that they ask questions to
learn more. Respond directly, but brief-
ly, to their questions so they are in
charge and ask follow-up questions.
Note the direction that the other per-
son’s questions take.

On average, by the third question,
you will know more about the nature
of someone’s deeper concern or inter-
est than if you had taken charge. Why?
Because you don’t know what you
don’t know. Your line of questions will
be based on your world view. Their
line of questions will reveal their
world view. ]

Kare Anderson is a speaker and author. Visit
her web site at www.sayitbetter.com.
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Genesis is the most comprehensive range of innovative, @
high quality interfacing products available from one

manufacturer. Currently, more than seventy products

offer complete solutions for systems integration. Genesis

can house Optical/ Analog/Digital/ Audio/Video interfaces

within the same platform. This remarkable range includes...

Digital Encoders
Digital Decoders
Yideo/Audio ADC's
Yideo/Audio DAC's

Audio/Video Multiplexers
Audio/Video De-multiplexers
Audio/Video Synchronisers
Embedded Audio/Video Synchronisers
Audio Compressors/Decompressors
Fibre Optic Drivers/Receivers

Audic AES Processors

Data Embedders

Digital Distribution Amplifiers
Analog Yideo Distribution Amplifiers
Analog Audio Distribution Amplifiers
Audio/Video Monitering Amplifiers

..and there's more. If you need control, alarms,
inventory management, monitoring and diagnostics,
including EDH then TACS (our Technical Assessment and
Control System), provides the total integrated solution.

For more information on the Genesis Range and
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CONVERTING THE WORLD

www.americanradiohistorv.com


www.americanradiohistory.com

New Products & Reviews

Tubes for DTV

BY GUY CLERC AND MICHEL LANGLOIS

he 1990s will go down in the history

of television as marking the advent
of digital broadcasting. Thanks to ex-
tensive work by many different people,
modulation standards have been sct,
characterization methods defined and
quality standards established.

At the same time, Thomson Tules
Electroniques of France has developed a
new line of tubes specifically designed
for DTV. These new tubes can also be
used for analog broadcasts at up to
60k W in common amplification. Thom-
son Tubes Electroniques’ [OTs and Dia-
crodes now offer the highest power and
best linear performance on the market.

Without additional measurements,
however, no currentlv available meth-
od allows us to transpose tube capabil-
ities from the analog to the digital
environment.

In the meantime, a consensus has
emerged concerning the methods used
to characterize digital signals. Today, it
1s possible to measure the intrinsic qual-
ities of electron tubes for $VSB opera-
tion. This articles will show how engi-
neers at Thomson Tubes Electroniques
developed this approach, whatitentails
and the initial test results.

Component performance with
8VSB signals

Tube performance in both an-
alog and digital mode is largely
determined by rwo factors: am-
plitude linearity and phase lin-
earity. Even though these two
kev parameters remain the same,
the methods used tocharacterize
analog and digiral signals are
radically different (see Table 1).

For analog signals, the sum of
the visual + aural signals is im-
perfectly corrected during the
sync pulse, which means this
peak envelope power cannot be
used as a reference to calculate
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itV

VISUAL

-9 MHz -4.5 MHz 0 MHz

OUT-OF-BAND PRODUCTS

BANDWIDTH > 6 MHz

AURAL |

6 MHz

4.5 Mhz +9 MHz +13.5 MHz

QUT-OF-BAND PRODUCTS

Figure 1. Typical analog measurements ignore the IM that occurs in adjacent channels
because proper filtering can eliminate them.

the capabilities of a given component
for digital operation.
In general, measurements of analog

Jr
f' i

Digital Spectrum

Figure 2. Shoulder height (DTV): With digital signals, out-
of-band intermodulation products create a spectrum that
is in continuity with the desired spectrum.
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signals do nort take into account the
visual and aural carrier intermodula-
tion in adjacent channels (see Figure 1).
However, with digital signals,
out-of-hand intermodulation
products create a spectrum that
is i continity with the desired
spectrum (see Figure 2}, making
it hard toattenuate these signals.
Measurements show how close-
ly the quality of the out-of-band
signal (shoulder height) depends
onthethree parametersthat char-
acterize the signal in the channel
passband: EVM, SNR and peak/
average power ratio.

Shoulder heightiscurrently con-
sidered the reference measure-
ment, because itis casy to use and
to analvze. Other measurement
methods are applied concurrent-
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dal insertion time. it is @ self contained, the TIME MACHINE
stnall 3U rack mountable unit which features include:
requires no data compression. e Edit down long programs

The Time Machine is capable of « Emergency news break with no

changing time without changing the

ditch (frequency) of the video or audio program |oss
trogramming. The Time Machine con- * Adjustable time reduction
sists of a main frame which hoqses the » No data compression
rhemory and all of the electronics neces- o

spry for control of the video and audio- * Fully digital

Iime Machine storage. A maximum of * Solid State
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GOING FOR THE GOLD - NVISION Receives
High Marks for its New enY/oy" Series of

Universal Digital Routing Switches

As a long time leader in the digital
audio market. NVISION is bring-
ing its “customer driven” formula
for success to the video market
with the ENVOY series of digital
video routers. Since 1989, this
Grass Valley. California company
has earned a solid reputation for
providing high quality/high value
digital audio. time code and data
routers to the television industry.

NVISION routers typically salve
problems that have been ignored
by other manufacturers. As proof
of this statement, NVISION rout-
ing switches can be found in
almost all of the Hollywood post-
production facilities, as well as in
major network operation centers
around the world, with the majority
of these switches operating under
other manufucturers’ control sys-
tems - and the ENVOY should
prove to be no exception.

With 1998 seeing the start of DTV
transmissions to the home, broud-
casting organizations need to build
systems that can include multi-
channel NTSC, HDTV and sur-
round sound. To accommodate
these immediate requirements. the
industry needs equipment that has
the flexibility to fit today’s needs,
without being outgrown tomorrow.
NVISION has anticipated this
need for operational flexibility and
has designed the ENVOY series
with this in mind.

0P M

gl Caim High Gpaed
i s il
Ingul Dind Masrie
b FTOIEY e
i Caad
E15)
Lk
BT
Rl CEiE
- i ak
== e - ™
(Y]

-
b hlﬂﬂhﬂuﬂ
0 e &R

eNY/0y series Routing Switch, Block Diagram

At the heart of this new router
family is a high speed crosspoint
architecture that will handle data
rates in excess of 1.5 Gigabits.
This structure is combined with
various YO modules to accommo-
date several data rates. ENVOY
users will be able to route any
standard rate SDI and HD-SDI
signals. within the same switch
at the same time.

This fact. combined with the abili-
ty to control the switch from an
existing control system. provides
incredible power and flexibility.

With the ENVOY series. digital
video routing is available at com-
petitive pricing and a compact
size: a 128 x 128 frame with dual
outputs fits in a mere 16 rack
units.

Figure 1. ENVOY 1.5Gbit data output after 75 feat of cable

FYWISION. inc NV1000 serias.
Torrraat ko s of terinal
HOTY & digent equipment NV8500
A BT releasad
DTV Tl Semiv:"ranlco | Dual Standard
dprariopend frm HVISIOH s AR fadliﬁesn:dop! master SPG
doirrita thinsl idieman NV4448 as defacto released
Timrey riienbeer,  W000 tandard for
(L2 T T T TS T ST NvV3512
ts bz, FBETIERA0N conversion imﬂa
3 PrOCCT 1 me
MVISEOMN = 5 o - Code router
v firs'

gl ulen | Patent rarted reloased
edepandance chamnad for mixed ECL &

transmission CMOS designs

sysiam

Input and output modules inctude
SDI (143,177, 270 & 360 Mbits)
and HD-SDI (1.5 Ghits) modules.
Different 1/0s can be included in
the same switch, as can dual refer-
ences to allow simultancous dual
standard 59.94 and SOH, vertical
interval switching, Output options
include dual connectors for cach
destination. to minimize DA
requirements.

NVISION's proprictary technology
makes this universal digital video
switch a reality, and at a remark-
ably low cost. In adcdition to these
new technologies,

NVISION has devetoped unique
circuits for data reclocking, high
speed internal interconneet, and
cable driving. See Fig 1,

This new router series will enable
users to purchase an expandable
SDI router that can also have 1.5
Gbit HD added incrementally, as
and when required.

ENVOY Series Routers

EN6064  1IRU frame to
accommodate up 1o 64 x 64
with dual outputy

EN6I28  16RU frame to
accommuodate up to 128 x 128
with dual outputs

EN6256  23RU frame to
accommodate up to 256 x 128
with dual outputs

New catalog of products with apphcation Digital Aucko
notes - received as educational standard Processing Suite
as it focused on the ‘how o’ aspect of {DAPS) ntroduced
system design, rather than product
NAB
NV5500 o
receives generabon NV3256 data router
pick of show Patentfor 20 bit released at NAS.
award Time Code AtoDand A new design
NV3128 processing DicA providing a max, of
data router granted released 256 dynarmic dala ports
ntroduced, 128 1
ports with new Patent for
‘Dynamic Port' one shot Patent
archilecture circuit issued,
granted Dynamic pont
archll(::clure
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has pur

NVISIO
loaded

BY Selects ENVOY

tyr HD-SDI Routing

CBS Nefvork operations center in New York

sed NVISION equipment for HD-SDf

routing agd distribution.

router frame and the 4000 series
er optic transmission equipment.

panel network. This router is initially
32? and is expandable to 128° in

incremepts of 8 inputs and 8 cutputs. The

router
sources

uted ove

It be connected to local HD-SOI
ia coax with longer runs being distrib-
1300nm fiber optic cable.

New 4000 series fiber oplic lransmitter and
receiver modules have been included in this

purchas
HD-SDI

The EN

to provide an affordable method of
Hunneclivity throughout the facility.

Y series will provide CBS with room

for exparfsion as well as the ability to add extra

| SDllaye

The sel
provide:

HD-SDt

within the same swilch, if desired.

tion of these new NVISION products
CBS with an affordable and flexible

Green With enyy”

total 6 GUI
Control nodes
New Control Technology |
for the Next Millenium NI I—
ENVY, the new router control system under
development by NVISION, advances router control to .y -
the next generation by providing intertaces and features NT Sarver -
that will supercede currently available systems, ENVY is
being designed to replace
current routing control
systems for users who re- total | Commi Contr Coontrod
quire far greater flexibility 8 panets | Pammi Fane Panei

and operational ease than
existing systems provide.

ENVY Incorporates:

Easy to understand GUI for configuration using industry
standard database.

-

Intuitive GUI for control allowing different modes for
control and status.

Easy o use. operator friendly hardware control panels.

Intelligent routing and conversion through automatic
tie lines.

-

Standard hardware using Pentium PC technology.

Standard operating and networking system using Microsoft
Windows NT®.

Controls all NVISION routers and will control many other
manufacturers” installed routers.

* ES-Bus serial port for connection to most automation
systems.

Easily expandable tor maore routers and control interfaces.

ENVy Router Control System (Minimum Requirements)

Sierra Design Labs uses

NVISION HD-SDI at NAB '38

Sierra Design Labs (SDL), a lead-
ing manufacturer of video and
audio disk recorders, will utilize
NVISION routing at NAB, SDL will
be demonstrating new compressed
and uncompressed HD disk
recorders, as well as their existing
SDI machines.

Al the show, they will use an
NVISION universat video router
to switch HD-SOI and SDI sig-
nals around the booth. This new
NVISION router has the unigue
ability 1o allow all SDI data rates

layer thal is easily expanded as

and 1.5 Gigabit HD-SDI to be
managed within the same switch.

l needs grpw. + Virtually unlimited router sizes. 2048 inputs x 2048 outputs.
Vinimum fwitch size 8x8

1put expahsion increment 8

Jutput exllnsiun increment R(x2)

' option SDIlinput module

HD 1.5 Gbit ou

‘ontrol S)L'lcm Compatibility

HD 1.5 Gbit input module
SDI output module

NVISION will also provide a 1.5
Gigabit fiber optic link between
the SOL booth and their own
{both located at the Sands).

For more information,
contact: 800-713-1900

www.nvision1.com

tput module
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Distorted constellation

Figure 3. Error vector magnitude (EVM) is the average deviation

Error vector

e, /

Near peric onsté_llation

Figure 4. A near-perfect constellation is shown above. A

key to this performance is good linearity in the transmitter's

amplifier.

between the ideal position of a symbol in the I/Q plane and its

actual position after amplification.

ly in the current series of tests to provide
a basis for comparison.

Error vector magnitude (EVM) indi-
cates the mean deviation between the
ideal position of a symbol in the I/Q
plane and its actual position after am-
plification (see Figure 3). A near perfect

circuit's input, shown in Figure 5. The
effect is to reduce the passband by
generating fast phase rotations. Untor-
tunately, thismakes the correction pro-
cess less effective. Another approach,
developed by TTE for tubes such as the
tetrode, Diacrode and 10T, uses a struc-

log operation, is even more appropri-
ate for digital signals.

in designing cavities for its latest-
generation tubes (10T, Diacrode), TTE
drew on its long experience with rtet-
rodes to eliminate all metallic parts
with floating potential. The output

VARIABLE POSITION

“a
- P
DRIVER — = 50 () COAXIAL LINE 50 () COAXIALLINE ———+
— T NI B INPUT CIRCUIT R # 50 ()
IMPEDANCE ADAPTER
“SLUG” OR “STUB”

Figure 5. Typical tube input circuits rely on an impedance adapter such as a slug or stub at the circuit’s input. Although this helps
match the impedance, it also reduces the circuit’s passband.

constellation is shown in Figure 4.

The signal-to-noise ratio (SNR) is cal-
culated directly from the EVM mea-
surement because the only source of
noise in this type of measurement is the
amplifier's non-linearity.

Circuit requirements

To correct for non-linearity, it’s usu-
ally necessary to use correction. How-
ever, the use of a pre-correction signal
enlarges the bandwidth of the signal at
the input to the final stage. Typical
input circuits rely on an impedance
adapter such as a slug or stub at the
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ture with wideband galvanic coupling
at the 506} point in the input cavity
(Figure 6). This design, although al-
ready particularly well suited to ana-

cavities on the [OTs are therefore cou-
pled by a metallic strip at ground po-
tential, which eliminates random trips
caused by RF arcing.

PARAMETER ANALOG SIGNALS DIGITAL SIGNALS

LINEARITY INTERMODULATION PROOUCTS | SHOULDER HEIGHT (SEE FIG. 2)
DIFFERENTIAL PHASE EVM (ERROR VECTOR MAGNITUDE)
DIFFERENTIAL GAIN }
LUMINANCE NON-LINEARITY SNR (SIGNAL-TD-NDISE RATID) l

CORRECTABLE PEAK POWER | COMPRESSION PEAK/AVERAGE POWER RATID

CROSS-MOODULATION |

Table 1. Comparison between typical analog signal parameters against similar digital
signal parameters. The measurements that an engineer would make on an analog signal
are not applicable with DTV transmissions. This difference requires a new “mind set”
when it comes to evaluating DTV transmitter performance.

July 1998 o
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A test rig for 8VSB digital signal measurements
To determine the DTV power capabilities of various tubes,
TTE developed a dedicated test rig. This system comprises a

! it signal generator, which generates random, modulated 8VSB

signals at an intermediate frequency, transposed onto the
; selected channel (for instance, Channel 61 at 755MHz). The
> ill Peg,ler.__,_____._h signal is amplified by a solid-state stage, operating well under

PO Box 499 P e its saturation power level, followed by a tube-type pre-amp
South Salem, N.Y. 105900499 stage. The amplification chain was specifically designed to
Tel. 914-763-8893 Fax. 914-763-9158 ensure minimum distortion at signal input to the final stage.

The resulting signals can be analyzed at all amplification
stages by a vector signal analyzer built into the modularor.
The output signal shows the shoulder heights {shown by the
markers in Figure 2). After demodulation, the constellation
in the I/Q plane can be displayed and three key parameters
calculated: error vector magnitude (EVM), signal-to-noise
ratio (SNR) and peak/average power ratio.

1T
GALVANIC CONTACT AT THE 50 O POINT |

™~ |

VIDEO A-D/D-A |
- CONVERTERS

DISTRIBUTION
AMPLIFIERS

AU DIO \ 5 in the final stage, it’s possible to easily measure the digital
M UX/DE M UXES _ performance of tetrodes, Diacrodes and 10Ts.
7T

Uncorrected measurements

50 (x COAXIAL LINE

)

/L

TURNING SHORT-CIRCUIT |

Figure 6. Tubes such as the tetrode, Diacrode and IOT rely on a
wideband galvanic coupling at the 50f) point in the input cavity.

% L’

T The first series of measurements was designed to assess tube

PA , NTSC gt performance without correction for tube non-linearity. The

p power readings for certain tubes (see Table 2) show that
DECODERS correction is not always needed on the final stage. With

appropriate correction, however, tubes such as the TH 563
tetrode and the TH 680 Diacrode can either deliver more
power or provide higher efficiency at a given power level with

FI B R E 0 PTI c the same signal quality. The power output of the air-cooled TH

610 Diacrode is limited for digital applications solely because
LI N Ks of anode dissipation, not because of inadequate linearity.

‘ - 4 10T measurements have been carried out with shoulder
levels 5 to 8dB less than the mandatory 35dB shoulder heighr,
which will be easily attained with the corrections in the

SD I Ro UTE RS { transmitter. The results of these tests, even without correction,
= - : show that Thomson Tubes Electroniques' line of tubes already
S L ' covers all digital power requirements.
Circle (47) on Free Info Card
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At AutoPatch, we only
make matrix switchers. So
it's no wonder we have a
full line of modular,
customizable products
with millions of possible
configurations to match
your application. From the
simplicity of our Half-Y to
the unparalleled flexibility
of our 8Y-XL, each AutoPatch
product is designed to meet
your specific needs.

And our 24 hour
AutoAssist phone support
guarantees AUTOASSIST

Hahrs/ 006320246

o ] ® you can get :
As if millions e
® .
Of pOSS| b le N n/;\?:c:'rdable, customized

° ° products. 24-hour technical
configurations in our e
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A Division of XN Technologies, Inc.
2416 Cheney-Spokane Rd.

Cheney, WA 99004-0350

(509) 235-2636

(U.5.) 800-622-0246

Fax (509) 235-2646
www.autopatch.com
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TUBE | TUBE NTSC COOLING HIGH |SCREEN GRIO|ANOOE CURRENT| AVERAGE |SHOULDER E.V.M. | SNR |
PN | TYPE |PEAK POWER®| VOLTAGE| VOLTAGE | IA0ANDIA 'DTVPOWER  LEVEL l (dB)
Y S U] W oow | @ |||
| TH563| TETRODE| 30 | OEIONIZED WATER| 0 900 25/5 10 | 355 1.6 J 35.7
| TH610 | OIACRODE| 10 ] AIR | 6 L 5.5 35 T1.95 | 33.9 |
TH 680 ' DIACRODE' 60 DEIONIZED wmnf 8,5 T 800 [ 3/8.4 : 22 32 J 246 | 32
TH760 10T 40 | WATER | 32 } e .5 + 19 [ 3 (325 | 292
r r 0.7/1.85 20 30 | 29 | 30.2

TH770 10T 60 WATER 34 | L 0.7/2.1 % |2

Table 2. Performance characteristics for three types of TTE tubes when operated in the “uncorrected” mode. Note that some tubes

don’t require correction for DTV operation. However, with appropriate correction, the TH 563 tetrode and the TH 680 Diacrode can
deliver more power or provide higher efficiency at a given power level with the same signal quality.

L.

o 2

DOWN TO A SCIENCE.

Technical Operations will keep you in-production and
on-air . With comprehensive equipment service capabili-
ties that are fast, reliable and economical. We provide the
service you need - the way you want it: Off-site at one of our
professionally staffed service centers, or at a dedicated
service shop set-up at your facility. They're the reasons the
nation's leading broadcast and cable networks, independent
TV stations and production facilities depend on us everyday.
Get your service down to a science with Technical
Operations. For more information call 212-465-1318, outside
of NY or NJ call toll free 1-877-420-1600.

TecHNICAL OPERATIONS

y .-'E-‘f;'":q
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Adjacent channel operation:
Advantages of the Diacrode

During the transition period, which
could be manv vears, stations will have
tomaintain both analogand digital trans-
mitters. There are advantages in being
able to transmit both signals with a
single device.

The TH 680 Diacrode makes 1t possi-
ble for a single transmitter to simulta-
neously amplify the two signals when
they are in two adjacentchannels, 1.e., N/
N-1 or N/N+1.The Diacrode's naturally
low input and output mpedance give it
abandwidth exceeding 12 MHzthrough-
out the UHF band. Figure 7 illustrates
the respective inputand outputsignalsin
an N/N+1 configuration.

Table 3 shows the values obtained
{without correction) for a Diacrode
operating near 750MHz in the N/N+1
configuration. Note the Diacrode’s lin-
ear performance characteristics. Mea-
sured power levels were 25kW peak of
sync in analog and 3.3kW average in
digital, with easy-to-correctsignal qual-
ity at the output.

As with other tubes, the transmitted
power can be increased by using tubes in
parallel. For instance, a transmitrer us-
ing two Diacrodes will simultaneously
deliver SO kW peak of sync in analog and
over 6kW on an adjacent channel for
DTV. The power mix may also change
over time. In the long run, the analog
channel will be eliminated, giving a dig-
ital power rating greater than 50kW.
Diacrodes used in this way provide an
elegant solution to the problems raised
by adjacent channel operation.

The impact of digital technology on
tube performance
By their very nature, digital signals
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Take a Look
64 Inputs x 64 Outputs

The Matrix 6400 Series Switchers provide:
True 64 x G4 matrix (32 x 32 also available)
230 MHz (-3 dB) video bandwidth, fully loaded

Large, intuitive LCD front panel controller

Extron introduces the Matrix 6400 and 3200 Series Switchers
tor large-scale routing applications that require a true 64 x 64
matrix. These switchers maintain complete signal integrity,
providing a video bandwidth of 230 MHz (-3 dB) when fully
lnaded. With modular internal busing card slots ready to be
tilled as needed, the Matrix 6400 and 3200 switchers will grow
to accommodate any system— even systems that are still

expanding,

he front panel has a large, graphical LCD panel that provides
intuitive control over all switching functions. It is so easy, you
will forget you ever used a patch bay. Extron’s Matrix 6400 and

200 Series even include an all-new feature called “rooming”.
Rooming allows each system to function as several indepen-
lent small marrix switchers, providing all che flexibility you
will ever need. Take a look and see for vourself

Modular design, fully expandable

Wideband, low res., sync and audio models

Easily configured for all applications

Total of 132 presets (100 Rooming/32 Global}
Simple Instruction Set (SIS™) for RS-232/422
“Rooming” to organize and manage your system
Video genlock for seamless composite video switching
Balanced/unbalanced stereo audio

Audio breakaway and front panel adjustable
gain/attenuation

Optional internal redundant (backup) power supply
Optional remote keypads for input and preset selections

Extron Electronics

800.633.9876
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Figure 7. The Diacrode’s wide bandwidth, typically exceeding
12MHz, results in highly linear operation throughout the UHF
band. The figures above illustrate the respective input and output
signals in an N/N+1 configuration.

DNF

INDUSTRIES

CONTROL

Building Blocks For Your Specific Applications

Production Video
Switcher Server
Interface Controllers

GPI to RS422 Multi-
eimanailis Sekig) Machine
Converters Control

RS422
Switchers

Fill + Key

Clip Control

VTR
Controllers

Slomo

Video Clip
Controllers

Instant Access

CUSTOMER SERVICE

Field Proven, Award Winning Control Solutions

Call Us: Tel: {818) 252-0198 * Fax: (818) 252-0199

Visit our web site: http//dnfindustries.com
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| ADJACENT 5 ]
CHANNELS |
DTV DTV + NTSC/ NTSC
AVERAGE | PEAK POWER
POWER 22kW P_3_"W |25 kW!GUKW PEAK-OF-SYNC
SHOULDERS -32 dB |-32.5dB |-13 dB |-10 ¢B SOUND |
EVM  2.46%  2.4% |5.2% | 10% DIFFERENTIAL
— |
SNR 3208 324B | 1.3°  2- DIFFERENTIAL
_ 100, LUMINANGE
_ 54% | 10% No-LINEARITY

Table 3. Even when operated in a non-corrected mode, this
Diacrode, operating in an N/+1 configuration, shows extremely
linear performance. Measured powers were 3,3kW for DTV and
25kW for NTSC.

impact tube performance. Digital signals are characterized
by constant average power and very short power peaks. This
in turn means that a high-voltage power supply with high
internal resistance can be used without causing untoward
effects, which are found in analog service. This allows low-
value capacitor filtering to be used in DTV power supplies.
An additional benefit is that by decreasing the stored encrgy,
simplitied protection devices are possible.

When used for digital broadcasting, electron tubes provide
constant power, which means lower thermal and mechanical
stress during transmitter operation. Thermal and mechanical
stress will only occur during transmitter startup and shut-
down. These operating conditions contribute to higher trans-
mitter reliability and longer tube life (30% increase car be
expected).

The future

This work, which focused on developing high-linearity
components for use in DTV, coupled with measurements ot
non-corrected 8VSB signals, provides data that can be used
directly by both equipment manufacturers and broadeasters.
The results show that Thomson Tubes Electronique's Diac-
rode and IOT solutions provide a complete range of tubes that
are perfectly suited to digital broadcasting at average DTV
power ratings from 1kW to 30kW/

Over the next few months, tests will continue and TTE wili
be recording measurements of corrected DTV signals. This
will provide additional data on the power capabilities of these
tubes for DTV transmitters. .

Guy Clerc is technical manager at Thomson Tubes Electroniques, and
Michel Langlois is digital applications manager for Thomson Tubes
Electroniques, Meudon-laForet Cedex, France.
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5"?‘5-:?':5\32\',2 MICRG A talking digital futures, MRC has been:
CQ?AISUMCAT'DNS * integrating the industry's first
2-channel digital STL at the Model
HDTYV station,
working with codec and
multiplexer manufacturers,
building alliances with DTV
transmitter manufacturers,
serving on industry committees,
and
developing a full-line of MRC

dgital microwave solutions.

MRC's digital microwave systems are
optimized for DTV transport applica-
tions, such as studio-to-transmitter
links, satellite backhauls, and intercity
relays. And, they're built with all of the
ease of installation and high

refiab lity that you expect from
Microwave Radio Communications.

Let MRC make your digital microwave
the easiest part of your DTV
“Comversion. Call 1-800-490-5700
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COMMUNICATIONS
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Applied Technology

Step-by-step approach to HD

BY BOB PANK

he TV industry is faced with mo-

mentouschange in making the move
from the current 525/60 NTSC analog
to digital services, which include high
definition. Two of the greatest ques-
tions this change has presented are what
picture format to use and when to im-
plement HD. Today, some of those ques-
tions are answered as the leading net-
works announced their intentions for

As facilities move to DTV, the importance of
interconnectivity will increase. Shown here is the
Quantel Cachebox distribution server, which Is DTV
and 16:9 ready.

the initial services, but it is clear that
both standard definition (SDTV) and
HDTV will operate side-by-side for
many years. With the uptake of HD by
viewers as yet unknown, making the
best use of production and post-pro-
duction equipment requires special at-
tention.

Recognizing the situation, Quantel has
devised a scheme to allow the industry to
balance real-world economics with the
need to change to HD as it unfolds. This
is based on the use of existing equipment
technology, as well as on two new devel-
opments. This step-by-step approach is
designed to allow a migration to HD that
can go at any pace and make full use of
all equipment all of the time.

Step 1: 16:9, 601

The first step, see Figure 1, has already
been taken by many broadcasters and
post houses using equipment operating
with ITU-R 601 4:2:2 component dig-
ital coding. Any equipment delivered
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by Quantel in the last three years is
already one step toward the new TV
formats. At the tap of a menu box,
operation is switched between the 4:3
aspect ratio used today and the 16:9
called for in many of the ATSC’s Table
3 video formats. This scheme enables
operation with 16:9 video; to see the
correct picture, monitors must be set
for the new aspect ratio. The signal is
essentially no different in
nature but is shot and dis-
played on a wider screen.
Changes in the geomertry
of areas such as DVEs,
graphics, text fonts, paint
brushes and wipes are im-
plemented to maintain
their correct aspect ratio
in the wider display.

Step 2: Up-rez

Pictures produced via the
601 chain represent the
highest quality of current
television, but this quality
is rarely seen because many factors can
affect the result. In many instances im-

alog compression of NTSC coding im-
poses further bandwidth limits, espe-
cially in the chroma. No wonder that
many who see 601 studio pictures for
the first time are so impressed that they
think they arealready looking at HDTV.

The full potential of 601 currently is
best seen from well-shot and well-tele-
cined 35mm film. The film is effectively
an oversampled source and produces
the sharpest 601 images. When these
images are post-produced via a non-
compressed 601 chain, the results are
excellent — way beyond run-of-the-
mill NTSC. The introduction of DTV,
with its 480- through 1080-line resolu-
tions, replaces NTSC compression with
MPEG-2. Anyone looking at well-pro-
duced DVD movie titles (and avoiding
the NTSC connection) can already see
the excellent quality that MPEG-2 can
deliver at modest bit-rates.

Work done back in 1991 with Quan-
tel’s HD Paintbox proved the value of
good 601 images as sources that could
be up-rezed to HD (1,000+ lines) with
pleasing results. More recently, images
shot on 35mm film, post-produced on

DTV
HOTV
-
SOTV
------------------------------------- UP-REZ |- -------1--
= T m— | e —
movies| | news | [COWNMEREALS/ | pnoghams| | Promos

Figure 1. Simulcast where all production Is carried out in 601.

age sources such as video may not fully
exploit 601’s potential to deliver sharp,
clear pictures. The use of digital com-
pression may limit frequency response
or impose blocking effects, and the an-

July 1998
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601 equipment, up-rezed to
3,000x2,000 and output back to 35mm
film via Quantel’s Domino have been
widely shown in cinemas, where they
stand up well against other pure film


www.americanradiohistory.com

Impressively quiet and with more
features than manv mivers twice its size,

o L the Shure FP32A set a new standard in
field production.
_ Now comes the FP33. With new high-
a precision sealed input potentiometers,

an improved battery switching circuit,

internal headphone level adiustments,
and durable 3.5mm jacks. the FP33 takes
! portable mixing to the next level.

| Professional Mixing That

® , ® Goes Wherever You Do.
‘ L The Shure FP33 is a 3-input, 2-output
: portable mixer specifically designed for:
@ Remote audio recording
{7 a Electronic field production
& Electronic news gathering
& Location film production
The FP33 weighs just 3.5 Ibs and is
, about the size of two video cassettes.
‘ Providing 8 hours use with just two 9V
- r alkaline batteries — or powered by any

12 to 30 VDC power supply — the FP33
will go wherever you do.

Quiet Enough For DAT.

The FP33 has an exceptionally low
self-noise and a wide dynamic range —
making it perfect for use with DAT and
other digital recording media.
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The new FIP33 gives
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' ' - 1 t LeA A

the FP32A and more,
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plastic input poten-
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i m Dynamic range of over
100dB
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_ —phantom and
12V T (A-B) power
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& Link switch to couple inputs 2 & 3
into a stereo pair
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If you're looking to bring your mixing to
" the nesxt level, make sure to pick up a
il y Shufe FP33 portable stereo mixer.

=

For the Shure FP dealer nearest
you, call 1-800-25-SHURE.
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HD applications will increase the need for graphics (and
interconnection) functionality. The Paintbox F.A.T. provides
both HD and 16:9 feature sets to users.

material.

This example fully validates the next
step to HD: up-rez well-produced 601
material to HD (see Figure 2). At NAB
this year, Quantel showed results from
up-rez at 1080p. The up-rez involves
making the best possible use of all the
original material. Multipoint bi-cubic
interpolation, already applied in print
and film resolution systems, was used.
Because this process involves vast num-
bers of calculations to produce high-
quality HD images, dedicated hard-
ware is used to give real-time results.

Step 3: Network

During the transition to HD, signals
from both normal and high definition
will be used to make up programs for
both standards. To streamline that pro-
cess, Quantel has announced that it will
introduce a network for video and au-
dio: Clipnet.

To provide infrastructure not only for
today’s television, bur also for HD,
Clipner is standards-independent. And
to embrace a broad range of equipment
beyond Quantel, it will also connect
with computers and other TV equip-
ment. For speed, it must provide a trans-
fer rate at least as fast as ITU-R 601
data: 270Mb/s. Current favored tech-
nologies are Fibre Channel and Gigabit
Ethernet, and the final choice will be
based on performance, cost and indus-
try preference. Although Fibre Channel
was used at NAB, no decision is expect-
ed until the fall. (Quantel is interested in
hearing the views and opinions of its
users on this matter.)

Clipnet will lead to a series of new
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developments. These de-
velopments will take full
advantage of the growing
body of disk-based equip-
ment used to create new
topologies honed to suit
new needs and styles of
operation. Because this
development applies to
both today’s TV standards
and romorrow’s HD, it
allows broadcasters and
post houses to take early
advantage of the technol-
ogy knowing that it will
continue to fit with their
future plans.

Clipnet will complement Picrurenet
(Open), the 100Mb/s Ethernet network
for stills and graphics that is already in
use. As with Picturenet, Clipner on
Quantel equipment will operate as a
totally background task so that all nor-
mal operation is fully protected and not
interrupted. This point is important for
post houses and vital for broadcasters,
where on-air or near-to-air operations
must continue at all times. Because of
the large bandwidth available from the
disk systems in Quantel equipment, high

times real-time.

Combining Clipnet with Step 2 allows
an up-rez node to be available to any
system on the network. Thus, any video
produced on any connected machines
can be used in HD operations, which
allows a station to adopt a soft ap-
proach to HD. It can be on-air with HD,
yet not be required to commit large
sections of capital to a whole raft of
HD-native equipment. As HD expands
and more HD-native equipment sup-
plies the area directly, the demands on
the 601 equipment and the up-rez func-
tion can be adapted.

Demands could also develop in the
other direction. This HD-original ma-
terial can be down-rezed to supply the
601 area, thus avoiding the need to
duplicate effort and providing outstand-
ing images for 525 viewers.

Step 4: The Full Monty

The final step introduces equipment
working directly at HD resolution (see
Figure 3). The demonstration at NAB
of “The Full Monty™ was a technical
statement that achieving the largest for-
mat of the ATSC digital standard, 1080p
(shown running at 60Hz rather than

-+ - - -

0TV
HDTV
il =
MOVIES [ COMMERCIALS/ [
— e , STV
[DOWN-REZ}- — — — — — — — [DOWN-REZ| — — — — — — — - | UP-REZ | — ~ — — e
' . e— 3 c I T m
NEWS PROGRAMS | | PROMOS  °

Figure 2. Hybrid production mixing down-rezed native HD and up-rezed 601.

network transfer rates can be sustained
even while the equipment is fully oper-
ational.

Clipnet will provide transport for a
wide variety of signals. Besides operat-
ing with full 601 and HD, Quantel
equipment also uses DV compression at
25 and 50Mb/s. It is expected that
DV25 data will transfer at up to 10

July 1998
www americanradiohistorvy com

30Hz to reduce flicker on the monitors)
is well within Quantel’s reach. This fact
should be no surprise to those involved
with film compositing because the Dom-
ino film compositor has been operating
at up to 3k x 2k for five years and
providing real-time replays.

Monty is a preview of a new technol-
ogy platform designed for HD. As the
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IF YOU HAVE TO KEEP A CLOSER EYE ON ATSC
DEVELOPMENTS,READON...

If you want to see the future of Digital
TV then it's time you took a look at
the new Stream View from Adherent.
As you would expect from an active
member of ATSC it's ground
breaking - with the capacity to
automatically monitor more channels
than ever before.
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real time monitoring of four streams;
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ATSC parameters;
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remote control through
standard networks:
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people who brought you the MPEG-2
Stream Station.

Remember. Seeing is believing.

For further information contact
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ATSC defines a number of different
production formats, it is essential that
arv equipment should be able to work
with any one of them. Itis alsoclear that

can compose video from any TV source
onto one picture — true resolution in-
dependence. Thus, the wealth of 525
source material can still be used either

oTv
HDTV
[ | I | | o
[movies | | wews | |COMMERGIALS/ | ppograms| | promos

. : ‘ + soTV

——————————— DOWN-REZ) — — — — = — — — — ——————— 1 _
ITU-R

601

NTSC

¥igure 3. A full HD-production environment with downconversion for SDTV and NTSC.

material will be generated and made
available in any of them. To make full
use of this versatility, Monty can accept
and operate with any TV format, plus
normal 525/60, and output as the same
or any other format. More than that, it

as elements for composition or at full-
screen. If material for a documentary
were available on 16mm film, §25/60
D-1, 525/60 Beta SP, 1080i, 720p and
480p, it could all be used directly.
The idea of Monty is to build a system

~ July 1998
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to handle the largest format from Table
3 (1080x1920) with the same speed
and flexibility that program makers are
already accustomed to with normal res-
olution Quantel equipment. This way
every format is handled fast, maintain-
ing both the creative flow and every-
thing that makes the medium as fast and
flexible as it is today.

HD will have a major impact on the
broadcast business. Quantel’s step-by-
step approach aims to make HD practi-
cal and creative for all involved with
editing, post production and graphics.
HD cannot signal the return to outdat-
ed production methods or limit opera-
tional flexibility. Neither can it obsolete
all of today’s facilities. Quantel’s step-
by-step addresses these concerns with a
pragmatic approach thatbalancesshort-
term issues against long-term aims. W

Bob Pank is technical communications man-
ager, Quantel Ltd., Newbury, UK.
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Anplied Technoloay

Upconversion and digital television

BY ADOLFO RODRIGUEZ

he arrival of digital television (DTV)

in the United States has brought high-
definition video to the top of the list for
many video facilities. One of the many
challenges DTV brings is the availability
of high-definition program material in
the early years. This is where upconver-
sion plays an important role by provid-
ing high-definition video from the stan-
dard-definition programming available
today. Upconversion is also a critical
component in any video facility in the
long term.

Whal is upconversion?

Upconversion converts standard 525-
line or 625-line video to high-definition
line rates. The DTV standard has differ-
ent high-definition line rates, as illustrat-

interlaced active lines, the active portion
of the 525-line video (483 lines) may be
de-interlaced, and lines may be repeated
asvertically adjacent pairsand thenscaled
to achieve 1080 active lines, which are
re-interlaced. This approach achieves
the higher line rates but with compro-
mises. The line repetition may lead to the
cascading of artifacts as the video signal
is doubled or quadrupled.

A betterapproachisinterpolationtech-
nology to achieve the higher number of
lines and higher number of horizontal
pixels. Horizontal interpolation is used
to get from 720 pixels to 1280} or 1920
horizontal pixels. Vertical interpolation
is used to get from 483 active lines to 720
or 1080 active lines. Interpolation tech-
nology provides the highest accuracy
upconversion by using

Table 1. The DTV standard provides several options for
broadcasters’ transmitted image standards.

ed in Table 1. Upconversion can also

include conversion of the aspect ratio

from 4:3 to 16:9.
There are several

F:IEII;:' wﬂ %;“ m “’2?' both spatial and tem-
I, SUp, £4p . . i

Shi BN poralinformation. This

720 1280 720 60p, 30p, 24p spatial-temporal filter-

ing process creates new
picture information
rather than simply repeating the infor-
mation already within the video signal,
resulting in greater picture resolution.

How good does upconversion look?

Most people are surprised when they
first experience the quality of an up-
converted high-definition signal. The
expectation is generally that it cannot
possibly look as good as a true high-
definition signal available from full high-
definition production. However, upcon-
version using interpolation technology
delivers an enhanced viewing experience
by providing a higher horizontal resolu-
tion, a higher line rate, the benefits of
component digital video and a 16:9 as-
pect ratio. It also releases about 40% of
the vertical resolution present in the
standard-definition signal but not seen
in an interlaced display because of the
Kell factor effect.

The Kell factor defines the effective
vertical resolution perceived by the hu-
man visual system when viewing an in-
terlaced video display. A typical Kell
factor is 0.7, which, applied to the 525-
line system, results in an effective vertical
resolution of 338 out of 483 active lines.
Using interpolation technology, the res-
olution of all 483 lines can be used to
generate the higher line rate of 1080 or

methods used for
upconversion, but
they all generally in-
clude the creation of
new pixels to reach
the high-resolution
line rates. One ap-
proach is to use line
doubling or line qua-
drupling technology
to get close to the re-

d .

quired number of
active lines (1080 or

SD Acquisition

720 in the case of
DTV). This line mul-
tiplication approach
is then combined
with a scaling func-

tion to obtain the
exact number of ac-
tive lines. For exam-
ple, to create 1080

= —_— _
HD Acquisition | Production Transmission *
i | ™ ﬂ
Operauons = |
.ﬁ \ i ‘""5‘""“ S R |
L l L |
flia - ‘ . J
1.5 GBit HD B avsc B Analog NTSC R 270n60MBic SOI

digital foundation for future HD origination.
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Figure 1. The 601 option affords stations a cost-effective entry point into DTV, while laying the needed
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The transmitter the
broadcast industry
has been asking
for is here.

|

The VISIONARY'
UHF IOT
transmitter.

VISIONARY™ series transmitters combine ITS
Corporation’s extensive exciter/driver experience with
proven IOT ampilifier technology to provide a world
class transmitter system. Easily configured for analog
or digital broadcasting, the VISIONARY transmitter
series is your high power UHF solution for today and
tomorrow. Utmost performance and redundancy
within a small footprint is the mark of this series. Power
levels of 20kW-280kW analog or 12.5kW-100kW digital
are available in air or water cooled configurations.
Exceptional performance derives from highly stable
and low noise carrier generation, precise digital filtering
and quadrature vector modulation techniques, and
highly linear feedforward amplifiers. The 44MHz IF is
compatible with analog, making digital conversion very
straightforward.

ITS Corporation’s Broadcast group is now the

Broadcast Systems Division of ADC Telecommunications.

Same RF experts. Same quality solutions. And more....
,‘\F|E°

MTelecnmunicatinns

Broadcast Systems Division

cer™

102 Rahway Road www.adc.com/broadcast
McMurray, PA 15317 broadcast_info@adc.com
USA TEL 724-941-1500

FAX 724-941-4603
Circle (53) on Free Info Card
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720 active lines. This ad-
ditional 40% of vertical
resolution ((483-338)/338
~40%) provides more res-
olution to interpolate,
which contributes to the
enhanced HDTV viewing
experience.

Applications of
upconversion

In many cases, upcon-
version can reduce the
transition cost to DTV
by allowing facilities to
leverage off their vast
quantities of archived
525-line material. This
gives broadcasters the
flexibility to start trans-
mitting HDTV immedi-
ately by using current in-
frastructure. For exam-
ple, a facility would use
downconversion to stan-
dard definitien, add lo-

16:9 16:9 to 4:3 Side Crop

=5

4:3 to 16:9 Side Bars

4:3
H - m
4:3 4:3 to 16:9 Anamorphic

16:9 16:9 to 4:3 Letterbox

16:9 16:9 to 4:3 Semi-Letterbox (14X9)

16:9 16:9 to 4:3 Ana

i

Figure 2. When converting from 16:9 and back, a range of options exists. Engineers need to be sure
that the equipment selected to handie this task is capable of artistic decisions that may come from the
programming staff.

DIGITAL TELEVISION POP QUIZ

Which transmitter manufacturer has 75 years experience in
television transmission?

Which transmitter manufacturer designed and built a 250kW
single I0T amplifier?

Which transmitter manufacturer develops its own 100% digital
ATSC and NTSC TV exciters?

The answers may surprise you...

Continental Electsonics Cosporation.

214-381-7161 » Fax 214-381-3250

800-733-5011
http://www.contelec.com/
Circle (54) on Free Info Card
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feast on Multi-Channel
Digital Effects.

Presenting AlladinPro. The Affordable, Digital X Solution.

AlladinPro is the must-see, digital video effects system that satisfies even the
most joded polote. AllodinPro is o completely integrated system that delivers
multi-channel digita effects. You can step up from the best-selling DVE of qll
time, the Alladin, t3 the AlladinPro to show people what's really on your
mind. And do it ratter quickly with our dedicated control ponel. Now you can
have offordable real-time digital video processing on two DVE chonnels with
key. The powerful StudioTools opfion even adds a character genesator and

paint system. StudioTools turns a great DVE into o powerful sicnd-alone
graphics and effecs compositing system. Our warp engine pushes even
harder; and image effects are olways port of the package. Storagz? 2,000
still images with key are right ot your fingertips. See why AlladinPro is the

t oppetizing, low-priced NT-bosed ‘
;r:‘rzzu:::: ;I(’Iljlgeu:} Fc)}::iie for p:]oszs- P PI N NA( I.E

sionals just like you. 1-800-4PINNACLE. SYSTEMS

www.pinnaclesys.com See What You Think.
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Figure 3. This HD production island approach affords stations a cost-effective way to begin HD transmissions without having to
completely rebuild the facility. Legacy equipment, supplemented with up- and downconversion equipment, can greatly reduce the

entry cost of beginning HD broadcasts.

cal production and identification, up-
convert, then simulcast high-definition
and standard definition.

Optimizing upconversion

An up-converter is like a magnifying
glass, and any artifact present will be
more visible when converted to high

definition. Because upconversion quali-
ty is limited to the resolution and quality
of the original material, care must be
taken when up-converting to high defi-
nition. The best upconversion results are
obtained by using analog or digital com-
ponent 4:2:2 signal sources. The use of
4:2:00r 4:1:1 sampling structure should

be avoided if possible because they can
reduce chrominance resolution for use
in the interpolation process.

When up-converting from composite
(NTSC, PAL, PAL-M or PAL-N), 1it’s
important to use a high-quality decoder.
The best decoding pertormance is ob-
tained from an adaptive three-dimen-

The Look of Kino Flo
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sional decoder, such as the Snell & Wil-
cox Golden Gate. Again, the objective is
to reduce any decoding artifacts, such as
cross-chrominance or cross-luminance,
before up-converting. Once these types
of artifacts are introduced, they are dif-
hcult to remove in a downstream pro-

-2ss and will be obvious in the up-con-
verted high-definition video.

Noise is another critical quality consid-
eration when up-converting standard-
definition video. Noise is present in all
signals and can come from many sourc-
s. Many types of video noise are inher-
nt in the video processing or distribu-
tion methods employed in TV stations.
Video noise can be caused by the elec-
[TONIC processing in a transmission sys-
rem, crosstalk, dropout, time-base er-
-ors in VTRs, and digital errors in digital
inks. As with decoding artifacts, noise is
nagnified by the upconversion process,
vhich produces a less than optimal high-
lefinition signal. It is therefore impor-
ant to reduce this noise before the up-
"ONVErsion process.

This is where a noise reducer plays a
ital role in eliminating as much of the
0ise as possible before converting the
ideo to high definition. Noise reducers
usually provide a number of video filters
uned to reduce a particular type of
noise. Typical choices include recursive
ilters, which reduce noise by filtering
-he video temporally;spatial filters, which
ilter the video in the spatial domain;
non-linear median filters, which remove
mpulse noise; and linear filters, which
-emove high-frequency noise.

The best upconversion results require
;reat care in decoding composite video
sources and always use noise reduction
rechniques before upconversion.

Aspect ratio

Not all upconversion and downcon-
version decisions are quality related.
Besides a higher horizontal and vertical
-esolution, high-definition video also has
a different aspect ratio than we are used
ro seeing in television today. This differ-
ence requires some creative production
decisions to be made with respect to the
viewable area. Using proper filtering, an
ap-converter or down-convertercan pan,
scan, re-size, or re-shape the image. For
:xample, converting from 16:9 to 4:3
aspect ratio, the image can be cropped

and put in letterbox or semi letrerbox.
Conversely, when converting from 4:3
to 16:9 format, the image can be dis-
played with sidebars or semi sidebars, or
it can be anamorphically stretched to fit
the new format. Figure 2 summarizes
these options.

Upconversion in the long term

The goal of most video facilities is to
move to high-definition video produc-
tion as soon as possible, but to do so in
the most cost-effective way. One such
method is to design high-definition is-
lands. This approach is illustrated in
Figure 3. This design uses an existing
video infrastructure equipped with small
islands of HDTV production. This meth-
od minimizes the initial investment and
provides a cost-effective way to build
toward full HD capability. The role of
upconversion in this scenario is to pro-
vide a way to use the large amount of
standard-definitionarchive material most
facilities have — and need to use. An
added benefit is combining upconver-
sion with standard-definition cameras

TS100E COAXIAL CABLE STRIPPER

« 5 strippers in 1 easy to use hand tool
» Rotary knob selects 5 different cable setups
« Replaceable circular steel blade cassettes

+ Adjustable cable range: .158" OD to .433" OD
= For all Canare 75 BNC, RCA & F Crimp Connectors

for close-up shots in sports and insertion
of standard-definition news clips.

A good solution

Upconversion can be a great asset for
any facility moving to high-definition
video production. In the short term,
upconversion (and downconversion) will
help get HD signals on the air while high-
definition-generated program material
grows. Over the long term, upconver-
sion provides a way to deliver quality
standard-definition archive material in a
high-definition environment. In addi-
tion, upconversion also provides some
interesting video production options by
providing a way to use standard-defini-
tion video in special cases, such as close-
ups in sports and news acquisition. B

Adolfo Rodriguez is director of marketing, U.S,
Snell & Wilcox, Sunnyvale, CA.

ormation
Clrcle (240) on Free Info Card

REQUEST 531 5th Street = Unit A San Fernando, CA 91340 USA
NEW tel: (818) 365-2446 fax: (818) 365-0479
| EATALOGTS W WW.canare.com
. Circle (70) on Free Info Card
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Video servers

BY THE BE STAFF

he use of video servers is ubiquitous.

No matter how small the facility, TV
station or production house, servers are
now key to an efficient operation. How-
ever, just because they are common,
doesn’t mean they’re easy to buy —orto
understand. Video servers have their
own terminology, and the first step in
buying any server is to understand the
language.

Video server terminology

¢ Primary application: Many manufac-
tures will claim that their servers will do
everything. It’s a news server, a produc-
tion DDR and an on-air playback serv-
er. Don’t believe it. While the basic
building block may be able to do all of
these things, the surrounding systems
tailor the server to a task.

For instance, the features of a news
server are vastly different than those of
aDDR application in a post suite. In one
case, you need to handle multiple users,
probably with minimal quality. On the
other hand, production applications typ-
ically serve only one or two clients and
do so on a few /O paths, but perhaps
need HD quality.

All this doesn’t mean one company’s
product won’t work in a variety of
applications. It does mean that the prod-
uct needs to be configured differently
for every type of application. Check and
be sure that’s possible.
¢ Number of I/O channels supported
simuitaneously: Like above, be sure the
system is tailored to the number of
channels you need to serve. This opera-
tional feature is highly related to maxi-
mum aggregate bandwidth and number
of workstations.
¢ Number of workstations supported:
How many clients (workstations} do
you need to serve. An on-air server has
one or two workstations; a news server
may have 20 or 30. Determine the qual-
ity level that is needed at each location.
¢ Maximum aggregate bandwidth: It’s a
lot like dividing a pie; the server’s total
aggregate bandwidth is a resource that

126
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must be divided among its inputs and
outputs. For instance, a server band-
width of 250Mb/s might allow you to
handle one video input and four com-
pressed video outputs, but it won’t pro-
vide dual streams of HD video.

» Compression encoding: Motion JPEG
used to be the most common compres-
sion format. However, as of this year’s
NAB, most server vendors began offer-
ing MPEG encoding with their systems.
This allows stations to limit the number
of encode/decode processes.

Finally, some servers provide uncom-
pressed recording. This works only for
short-format applications. It takes
121GB per hour of video. Try storing
1,000 commercials in an uncompressed
format and see how much it costs. How-
ever, if you're producing those commer-
cials, you may want to keep all that
layering in uncompressed states until
the final product is produced; but that
may be minutes — not hours — of
storage.

¢ Range of compression: Naturally,
this relates to the amount of compres-
sion used. A 1:1 ratio would be uncom-
pressed, where as 4:1 might be consid-
ered a mildly compressed signal. In PPV
and NVOD applications, 20-30:1 com-
pression levels are common. That works
here because the video is never manip-
ulated. It’s designed only to be viewed.

¢ Qutput signal interfaces: Early serv-
ers stuck to 601 or NTSC outputs.
Today, many offer ATM and Fibre Chan-
nel (FC). First, ask what’s needed now,
then ask whether you’ll need to support
other types of outputs in your DTV
future. Many vendors are offering op-
tional ATM outputs.

* Support random access: True ran-
dom access does not mean playing a
clip from one location and the next clip
from the next sequentially-stored loca-
tion. It means playing any clip from
any location at any time. The location
of the clip is independent from wheth-
er or not it can be played sequentially.
Production applications often require

July 1998
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this feature.

¢ Smallest randomly-accessed clip:
What is the smallest clip that can be
played indefinitely? Check this specifi-
cation carefully. It depends upon the
speed of the disk and the amount of
onboard memory. In post and editing
applications, this is important.

e Support pre-read: Only now are
server vendors realizing that editors
need the ability to handle pre-read. In
essence, they’re asking the server to
“act” like a tape machine. On-air and
news servers may not need this feature.
Production environments certainly
would see this feature as useful.

¢ Non-destructive pre-read: While tape
pre-read is destructive, disk pre-read
doesn’t have to be. The implementation
of this feature depends on the vendor.

¢ Automation traffic interfaces: Sim-
ply put, most on-air servers will inter-
face to most traffic systems. If you are
planning on adding a server into an
existing cart machine environment, be
sure the vendor will help you with the
interfacing.

¢ Backup/redundancy: How much do
you want? How much are you willing to
pay for? Although disk systems are reli-
able, they are not infallible. Do you need
mirrored systems, dual power supplies,
hot-swappable drives? All these are avail-
able and only you can decide which are
important to your application.

The table

The table on pages 128 and 129 lists
key server manufacturers and their
products. The goal was to provide, in
one compact table, a sampling of serv-
er products that are available. Cou-
pled with your set of needs and an
understanding of key terms, you’re
ready to decide which products to
consider further. t

simply circle the a it numbers
{sew the second column of Table Ton
pEges 128-129} on tha Frea Infarmation
Card found on page 115
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StorageTek: StorageTek's MediaVault is a complete storage
management system for broadcasters migrating to digital sys-
tems. It combines ultra-fast automated tape libraries, ultra-high
capacity SD-3 helical-scan cartridge drives and applications-
enabling software.
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eidria: e-trim is the logging and machine control package for the
3Com PalmPilot and Palmlll series of handheld devices. e-trim
provides complete connectivity to most cameras and decks,
including RS-422 and LANC {Control-L) devices, as wellas LTC
timecode feeds - all without any adapters or converters. Simply
connect e-trim to your source, mark in and out times to create
clips, then HotSync with any Macintosh or Windows computerand
your log is ready for impont into a variety of editing systems.
Questions? www.e-trim.com
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Nova Syslems: A leading manufacturer of signal processing
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distributes video as well as audio signals.
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New Products and Announcements:

www.pinnaclesys.com

Pinnacle Systems: Pinnacle Systems’ broadcast products
give professionals the cutting edge tools needed to create
dazzling productions faster and more atfordably than ever
before. These innovative digital video manipulation tools
perform a variety of on-air, production, and post-production
functions such as the addition of special effects, image
management, capture, storage, and play-out, as well as
graphics and title creation.

Broadcast.
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www.broadcastengineering.com

Broadcast Engineering: Broadcast Engineeringisthe only
technology-driven online magazine in the industry. Its
editorial environment delivers practical, informative aricles
on digital technology, systems integration, management,
how-to installation, and systems and equipment mainte-
nance. Itis a package geared toward TV slations, cable/
telcom, production, post-production, business TV, satellite
and interactive television.

Your
Web Site
Here

eric_proffitt@intertec.com

For more information on advertising in the Windows to the
Web or on the Broadcast Engineering Web site, contact Eric
Proffitt {813) 967-1860 or e-mail at the above address.
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SWITCHABLE SDTV/HDTV
RECORDING

Sierra Design Labs HD 1.SPlus: a video disk
recording system that allows you to record in
standard 601 or uncompressed DTV/HDTV video;
using four of Sierra’s Quickframe video disk
recorders with a new Sierra HD processor, you
can record up to 120 minutes of uncompressed
HDTV video — or used
separately, each Quick-
frame unit delivers
standard D-1/ITU-R
BT6014 video; in HDTV
mode, the HD 1.5P/us is a
full-specification DTV
recorder featuring record
and playback of SMPTE
274M/292M 1920x1080
interlaced signals (1080i),
with the ability to switch
to SMPTE 296M 1280x720 progressive scan video
(720p); the HD 1.5Plus is available in HD capaci-
ties starting in 10-minute increments (four times
15 minutes of SDTV) and requires 16 rack units of
space with optional eight-channel audio; 702-

831-7837; fax 702-831-5710
Circle (250) on Free info Card

HIGH-QUALITY VIDEO
ENCODER

Optibase MPEG MovieMaker: a powerful,
single-board MPEG-1 encoder that allows
encoded video and audio to be distributed
over LAN, T1/72, ISDN,

28.8 modems and other

communication media; digital filters
reduce noise and improve MPEG-1 encoding;
variable frame rate encoding allows you to
adjust frame rates, and smart muxing
removes the jerky motion of low bit-rate
frame sampling to provide smooth playback
of audio and video; 800-451-5101; fax 408-

244-0545; www.optibase.com
Circle (253) on Free info Card
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TEST SYSTEM FOR HDTV

SyntheSys Research BitAlyzerHDTV (model HDVA292): a
complete testing solution for high-definition TV signals; the
BitAlyzerHDTV offers easy-to-use features by integrating a
Windows-NT platform with advanced touchscreen control; it
produces real-time
error statistics for
format errors and
includes logic analyz-
er features for
capturing errored
data and analyzing it
off-line; enhanced
diagnostic features
include digital
waveform display, numeric display and picture mode; the
instrument will also support future upgrades; 650-364-1853; fax

650-364-5716; www.synthesysresearch.com
Circle (251) on Free info Card

ROBOTIC CAMERA TROLLEY SYSTEM
Telemetrics robotic camera trolley system: this enhanced
trolley systems features programmable presets, as well as
increased speed and quiet operation;
additional benefits include instanta-
neous setup and shot-recall capabilities;
the systems are available in linear, "H"
track and vertical configurations and are
compatible with the Telemetrics line of
pan/tilt mechanisms and controllers,
including the TM-CPS control-panel
software; 201-848-9818;
S, fax 201-848-9819;

www.telemetricsinc.com
Circle (252) on Free Info Card

-

WORKSTATION WITH DUAL-STREAM
UNCOMPRESSED VIDEO FOR

WINDOWS NT

Intergraph Computer Systems StudioZ GT for SOFTIMAGE/
DS: this Intel/windows NT-based workstation delivers dualstream
uncompressed video capability for norHinear production systems;
additional enhancements to the new StudioZ GT for SOFTIMAGE/
DS feature new display options that allow you to choose between
dual 21-inch high-resolution monitors or a single 24-inch monitor;
the PCl-based audio processing board supports eight channels of
digital I/0 and provides up to 16 tracks of simultaneous audio
playback, as well as real-time mixing and digital audio effects; 800-

763-0242; www.intergraph.com/ics/digitalmedia
Circle (254) on Free Info Card
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UNIVERSAL DIGITAL VIDEO ROUTING
Nvision EnVoy series: this series of digital video routing switches features a high-
speed crosspoint architecture that will handle data rates in excess of 1.5Gb;
this structure is combined with various 1/0 modules to accommodate several
data rates; with Envoy, you can route any standard-rate SDI signals and HD
at 1.5Gb, within the same switch at the same time; you can also control the

switch from an existing control system; 530-265-1000; fax 530-265-1010
Circle (255) on Free info Card

10T POWER DEVICES

DIGITAL MULTITRACK CONSOLE FOR THE DIGITAL TV
Solid State Logic Axiom-MT: this digital multitrack MARKET .
console has up to 96 channels and all Eimac Division of CPI DX (Digital

controls are dynamically automated, eXcellence) family: an advanced
including the surround panning on line of inductive output tubes (10Ts)

large and small faders; the console specifically rated for UHF DTV
features 48 multitrack buses, 12 main applications; the family consists of
mix buses, 12 aux buses and more than 10Ts in liguid and air-cooled versions
200 mix returns making it ideal for providing for average power

mixing to any format; the audio is kept in approximately 10kW to 27kW and
the digital domain with precise repeatabili- peak power handling from 40kw to
ty of level, EQ and dynamics; 200+ inputs over 110kW; 650-592-1221; fax 650-
can be controlled from a 48-fader control 592-9988; www.eimac.com
surface, and, in situations where space is even e Aol A
more limited, smalfer frames can be specified;

+44 1865 842300; fax +44 1865 842118; www.solid-

state-fogic.com
Circle (258) on Free Info Card S

{EAL-TIME DIGITAL - —
JIDEO NETWORKING e ——
OLUTION e—— T
Optibase MPEG ComMotion ™ B
UDP: an MPEG digital video p a n__S

transmission solution that encodes

nd sends high-quality MPEG-1 . -
nd MPEG-2 streams in real time I t h a n d I eS I I DTV
wver a broad range of standard I_ - T

CP/IP networks; MPEG ComMo- It outputs broadcast quality video.

tion UDP turns a Windows 95/NT
C into a complete transmission

——
—
—

vstem; unicast, multicast and What more could you ask for in a scan converter?
broadcast options affow you to |
ustomize videostreams to target a O K _ it's u nder $ 5000 _____ ]

ingle PC station, a group of virtual
tations that share a virtual IP

1ddress or to send simultaneously Eom COH ve I'te r H [2

to all client stations; 800-451-5101; ——
fax 408-244-0545; w——""
www.optibase.com __,rl’e

Sl LS ) from PC Video Conversion

2 ideo Conversion
16120 Caputo Drive Suite A Morgan Hill CA 95037 .
tel 408.779.1280 fax 408.779.7868 email sales@pcvideo.com WWW.pCVldEO.COIT‘I

Circle (55) on Free Info Card See us at Siggraph Booth #2908 See us at CEDIA Booth #652
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( SMPTE )
TIME CODE

GENERATOR/READER/INSERTER
ALL IN ONE!

ES-488

e Continuous size adjustments
2% - 20% screen size

e Continuous position adjustments
Locate anywhere on the screen

e _arge LED Display
®1/30 - 30x play speed

® Jam Sync e User Bits

3 YEAR WARRANTY

(310) 322-2136 FAX (310) 322-8127
142 Sierra St. El Segundo, CA. 90245

Circle (56) on Free Info Card

Plug in to a new type
of power supply...

...and power your HMI/MSR lamphead
from standard PAG or Anton Bauer camera
batteries with the Omni Ballast from OpTex.

ﬂ4~c[ Mﬂl[ N4
2 “”{ky “""’Hno
4

This innovative and universal ballast unit is compatible with

all major brands of small DC lampheads - 125w, 200w & 270w
HMI/MSR, and can be powered from PAG and Anton Bauer 12v-14v
camera batteries as well as battery beits and boxes.

* fully dimmable electronic ballast ¢ Battery life indicator

¢ Full hot restrike capability  Lightweight and portable

+ Safety voltage cut-off limiter » Opticnal mains power supply
Get the power to shine - Conlact the OpTex team on +44 (0181 441 2199,

fax +44 (0)181 449 3646 e-mail info@optexint.com
or read more on www.optexint.com/optex/

US Sales. Bogen Photo Corp, 5és E. Cresent Ave..
W] PO Box 506. Ramsey. N| 07446-0506
(201) B1B-9500, fax (201) B18 9177

Circle (57) on Free Info Card

Working to improve your image
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PRODUCTS NOW SHIPPING

MPEG-2 VIDEO EDGE

DEVICE

Tektronix MS series: this series moves
digital video material between facilities
with higher quality at lower bandwidth; it is suitable
for transmitting contributionquality video at MPEG-2
4:2:0 or 4:2:2 from a studio to a satellite transmitter,
from an eventvenue to a studio and/or from one post-
production house to another; the series offers real-
time video streaming over standard networks, includ-
ing the MPEG-2 4:2:2 P@ML and is optimized to main-
tain video and audio quality even through muitiple
generations of encoding and decoding; 800-547-8949;

fax 503-627-7275; www.tek.com
Clrcte (270) on Free info Card

DUAL-STREAM VIDEO
CAPTURE CARD NOW
AVAILABLE
Pinnacle Systems ReelTime: a Windows-
based, dual-stream video capture card with onboard
real-time effects available in NTSC and PAL versions;
this comprehensive desktop solution provides 130 real-
time transitions, as well as real-time chroma, luma,
linear keying and titling; it features a scalable architec-
ture that supports Pinnacle Systems’ Genie RT option
enabling picture-in-picture motion and hundreds of
digital 3-D effects, including page turns, water ripples,
spheres, hourglass and bumps; composite, ¥/C and
component analog I/O interfaces are standard and
optional interfaces include CCIR 601 serial digital and

DV/1394; 650-526-1600; www.pinnaclesys.com
Circle (262) on Free Info Card

NEW SOFTWARE FOR

‘:2!’ SONY EDITSTATION
ﬁ Sony ES-7 EditStation software ver-
sion 1.2: this new software includes vari-
able audiolevel settings using graphical “rubber-band”
adjustments on the timeline, a timeline clip editor,
timeline jogging by control-panel job dial, EDL export,
reclip of multiple edit sequences in real time and
inclusion of 38 additional digital effects; the addition-

al features will help editors transition to nor-linear;

800-686-SONY; www.sony.com/professional
Circle (263) on Free Infc Card

NEW RELEASE ¢ 2

’ MACINTOSH-BASED

E DIGITAL VIDEO SYSTEM
Avid Xpress version 2.0: the Avid Xpress
system, formerly MCXpress for Macintosh, is designed
forindependent video and multimedia producers; the
new release includes significant enhancements to
graphics and titling, audio, effects, overall editing and
interoperation with third-party products; Xpress ver-
sion 2.0 is available in four new configurations; 978-

640-6789; fax 978-640-1366; www.avid.com
Circle (265) on Free Info Card
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v ZAGALLERY

~ QUALITY.

RELIABILITY.
EASE OF

OPERATION.

ENG, SNV and EFP
trucks, vans and trailers

BAF Broadcast Vehicles

rou reee (800) 633-8223
wes Www.bafcom.com

#x (407) 324-7860 sat. space (800) 966-3822
vaiL baf@gate.networLowioe +(407) 324-8250 |

8-VSB MODULATOR

For HDTV Terrestrial Broadcast System
Conforms to ATSC Specification
All Solid State Construction for High Reliabllity
Digital Implementation for High Performance
IF or RF Output Options
Accepts MPEGR2 Source Input
8-bit Byte Wide Parallel Input Format
Phase Locks Clock to the MPEG2 Source
Clock Lock Indicator
Made In the US.A.

Telecommunications, Inc.

15501 San Fernando Mission Bivd.
Suite 100
Mission Hilis CA 91345
PH(B18)361-2248 FAX(E18)270-2010
INTERNET: wwuw.ktechtelecom.com
€mall: skuh@ktechtslecom.com

Circle (64) on Free Info Card

Circle (65) on Free Info Card

Multiple Video Windowing
Systems & PCI Cards

* Concurrent 4 to 36 Variable Sized Video
Windows on XGA Display

« NTSC, PAL, SECAM Non-synchronous
Video Source

+ Integrated Video Routing Switcher
* Remote Access Control via Elhernet

* Auto Loss of Sync Detection and Visual
Alarm

» Brightness, Contrast, Saturation and Hue
Adjustment for individual Window

« Video Source ID and Label

* Windows 95 & NT 4.0 GUI

Avitech International Corp.
Voice: 425-885-3863 « Fax: 425-885-4726

Circle (63) on Free Info Card

™

HENRY ENGINEERING

503 Key Vista Onve

Sierra Madre, CA 91024 USA

TEL (626} 355-3656 FAX (626) 355-0077
FAX-on-Demand Doc #103 (626} 355-421C
http://www.henryeng.com

USDA is a handy 2-in, 4-out
stereo “mini-DA" that can
combine or split audio signals
for distribution. Mix stereo to
mono, get both stereo and
mono outputs from a stereo
source. Gain trims for each
output. Great specs with lots of
headroom. Keep one on hand!

FE HENRY

ENGINEERING
We Build Solutions.

Circle (66) on Free Info Card
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Business Wire

Business

WCTV-TV, Tallahassee FL., and
WYMT-TV, Hazard, KY, recently made
Panasonic equipment purchases valued
at over $1.1 million to convert news
operations and commercial production
to Panasonic DVCPRO. CBS affiliate
WCTV received 58 pieces of DVCPRO
equipment, comprised of two AJ-LT75
laptop editing systems, 11 AJ-D700
camcorders, 22 AJ-D750 and A)-D650
studio editing VTRs and 23 AJ-D640
recorder/players. WY MT, asatellite CBS
affiliate, purchased 41 units of
DVCPRO gear, including an AJ-LT7S,
eight AJ-D700 camcorders, eight AJ-
D750 and A)-D650 editing VTRs, 11
AJ-D640 recorder/players and 13 AJ-
D230 desktop VTRs.

KNWS-TV of Houston, and KL.DT-
TV of Dallas selected JVC's Digital-$
as their digital recording format of
choice. The two stations are owned by
independent broadcaster, Johnson
Broadcasting.

In addition, JVC announced that
KNTS-TV, an independent start-up sta-
tion in the greater Nartchitoches, LA
region, went on air with the Digital-$
equipment as its house videotape for-
mat. KNTS is a community-based sta-
tion affiliated with America One Televi-
sion and owned by CP-Tel Broadcast-
ing, a subsidiary of CP-Tel Holdings
Inc., a local telco and Internet provider.

Philo Television purchased the Quan-
tel Edithox digital nonlinear on-line
editing system for its San Francisco
facility. The Editbox, a complete hard-
ware and software package made in
England, is a key component in the $1

134
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million renovation of Philo Television
into a technically advanced, state-of-
the-art editing boutique in Northern
California. In addition to the Editbox,
Philo offers four digital Avid Media
Composer systems with both off- and
on-line video editing capabilities.

Scitex announced that Brown Bag
Films used two StrataSphere systems to
create the 39-part TV series, Twilight
Works., The two Scitex StrataSphere
digital non-linear finishing workstations
were used to complete the Action He-
roes and Femme Fatales series of 30-
minute celebrity biographies.

Scitex also announced that the Media-
One Cable Company acquired nine
StrataSphere systems for its seven New
England advertising locations.

360 Systems announced the installa-
tion of a Short/cut Personal Audio Ed-
itor for use on The lLate Show with
Darid Ietterman. Short/cut joins the
production’s earlier purchase of three
DigiCart/IF hard disk audio recorders.
Short/cut is a self-contained, two-track
digital audio editor with built-in hard
disk, speakers, a large waveform dis-
play and an optional Zip drive. It offers
true cut/copy/paste editing, a scrub
wheel and conventional tape transport
control.

Avid Technology signed a definitive
agreement to acquire the SOFTIMAGE
subsidiary of Microsoft Corporation.
The acquisition will strengthen Avid’s
presence in the TV market by allowing
Avid to offer its customers comprehen-
sive solutions for TV finishing and will
add leading 3-D animation tech-
nology to Avid’s product line.
SOFTIMAGE develops 3-D an-
imation, video production, 2-D
cel animation and compositing
software solutions for creative
professionals.

Sony Electronics has integrat-
ed its broadcast, production and
professional business into a

July 1998

www americanradiohistorv com

seamless organization renamed Sony
Broadcast and Professional Group
(BPG). The business group is designed
to meet the rapidly evolving require-
ments of the digital TV market, at the
same time, BPG’s sales operation will
now be deployed into three zones.

Tektronix announced that it has a
newly formed business unirt,
VideoTele.com, designed to tap into
high-growth networking, telecommu-
nications and broadcasting markets.
VideoTele.com is a focused unit within
the Tektronix Video and Networking
Division and capitalizes on the compa-
ny’s position in the TV broadcast and
broadband conferencing industries. It
provides video communications prod-
ucts to service providers who can deliv-
er Tektronix’ broadcast-quality video
as a service through its standard net-
work infrastructure for end-users.

NVisionannounced that it will supply
ABC Broadcast Operations a complete
routing system for HD-SDI video, four
levels of AES audio, time code and
machine control. These routers will be
controlled by their existing Tektronix
SMS7000 control system. The package
includes the new Envoy 6128 1.5Gb
digital video routing switch that will be
loaded initially for 32x32 operation,
but with expansion to 128x128. AES
audio will be switched via an NV3512
synchronous audio router and time code
via a NV3064. Machine control will be
accomplished via an NV3128 dynamic
port data router.

The CNN News Group will install a
Tektronix multichannel Profile system
at its Atlanta-based CNN Center Oper-
ations. The multimillion-dollar project
was designed by the Tektronix System
Management Group and CNN to facil-
itate commercial spot delivery for its
seven networks. The project will incor-
porate numerous Tektronix PDR200
MPEG 4:2:2 Profile video file servers,
Profile fiber-channel networking, SGI
Origin 2000 servers with shared RAID-
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3 storage and an Ampex 812 data tape
library system. The CNN News Group’s
Commercial Centralization Project is
an expansion of CNN International’s
Profile system.

Jigital Video Systems Inc. has changed
is corporate name to DVS Digital Vid-
e Inc. The company remains a wholly
owned subsidiary of the DVS GmbH of
Hannover, Germany, and remains re-
sponsible for all sales and support of
DvS and MMS products in North
America. The DVS Digital Video staff,
organizations, operations and custom-
er relationships will remain unchanged.

Juantegy hosted a customer-apprecia-
tion party during the NAB convention in

L.is Vegas at the Harley Davidson Café,
Cver 1,000 Quantegy professional me-
dia users attended the event, Quantegy is
hcadquartered in Peachtree City, GA,
with manufacturing facilities in Opeli-
ka, AL, and markets Quantegy and
Arnpex brand professional audio, video
and instrumentation media products.

olid State Logic announced that its
Aviom-MT digital console will be in-
stalled in National Mobile Televisions
(NMT) ali-digital HDTV mobile truck.
The Axiom-MT, introduced at the re-
cent AES Convention in Amsterdam, is
a rugged digital audio platform provid-
ing engineers with a familiar work sur-
face while addressing the space require-
ments of mobile broadcasting. The sys-
te'n will service broadcast audio for the
M adison Square Garden Network over
the next five years covering Knicks bas-
ketball and Rangers hockey games.

lelex has merged with EV Interna-
tional and will operate under the name
Telex Communications Inc. The new
¢u npany expects to have more than

$355 million in sales and will employ
approximately 3,300 people worldwide
to manufacture a complete line of au-
dio, wireless and multimedia commu-
nicarions equipment for its commer-
cial, professional and industrial cus-
tomers.

Euphonix installed a 104-fader
CS3000B for The Tonight Show With
Jay Leno stage for live-to-tape and on-
air broadcast at the Burbank-based stu-
dio. The system includes features such
asSnapShot Recall, Backstop fader PFLs
and HyperSurround planning. NBC
required the mixing system’s capability
to simultaneously broadcast in stereo,
5.1 surround sound or any future DTV
or HDTV format.

Silicon Graphics and Philips
Digital Video Systems an-
nounced a strategic alliance to
develop mission-critical solu-
tions for the worldwide broad-
casting community. Under the
terms of the alliance, Philips
will integrate specific Silicon
Graphics video compurting plat-
form software and hardware
products into applications and systems
that it sells in the broadcasting, cable
and news media markets. The first col-
laborartion between the two companies
will be Philips’ integration of the Silicon
Graphics Origin200 server into its
NewsBreaker news editor. Philips will
also develop asset management appli-
cations with Silicon Graphics Studio-
Cenrral digital asset management soft-
ware.

People

Robert Mueller has
been named president
of Panasonic Broad-
cast & Digital Sys-
tems Company, Se-
caucus, NJ.

Mel Lambert has been appointed 1o
the newly created position of interna-
tional marketing director at Orari Cor-
poration, Foster City, CA.

Hewlett-Packard, Palo Alto, CA, has
named Edward W, (Ned) Barnholt, HP
executive vice president and general

) ~ . July 1998
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manager of the Test and Measurement
Organization, to head a newly created
Measurement Organization, formed by
merging the Test and Measurement Or-
ganization and the Measuremen: Svs-
tems Organization.

In addition, Lewis E. Plart, HP chair-
man, president and CEQ, will oversee
Computer Organization on an interim
basis.

Stephen King has been named vice
president and general manager of Tek-
unit,

tronix' newest business

VideoTele.com.

Lawrence S. Brody
was elected president
and chairman of the
board at Communi-
cations Engincering
In¢., Newington, VA,

LEIGHTRONIX, INC.

. b
Fa% 9
Sl E i -

B MPEG video and audio player with built-in
hard drive storage

B Built-in 4x3 video and stereo audio matrix
switcher

B PRO-BUS VCR control for up to 16 VCRs

B Stand-alone, full-featured Event Controller
operation

B Manageable via network, modem or direct
serial connection

® Only one rack unit in height!

Contact LEIGHTRONIX for rﬂur
U

communications control solution!

Circle {58) on Free Info Card
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THE PROFESSIONAL'S SOURCE FOR PHOTO,

FOR ORDERS CALL: or FAX {24 HOURS)® Store & Mail Order Hours:

800-947-9928  800-947-9003 | Moncay i thursaay 5.7

Friday 9-2 » Satur&ay Closed

212-444-5028 212-444-5001 onthe web: http://www.bhphotovideo.com

OUR NEW
"(EXPANDED |
LOCATIO

Between 33rd and 34th Streets
New York, N.Y. 10001

4 Sun. 10-5, Mon. thru Thurs. 9-7
Fri. 9-2, Sat. Closed
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VIDEO and PRO AUDIO = Bl =2 =

TO INQUIRE ABOUT YOUR ORDER:
1800 221-5743 * 212 239-7765

OR FAX 24 HOURS:

800 947-2215 » 212 239-7549|

New Address:
420 Ninth Ave. (Bet. 33rd & 34th St.)
New York, N.Y, 10001

C
PHOTO - VIDEO - PRO AUDIO

SONY
DSR-200A
3-CCD Digital (DVCAM) Camcorder

Combining a compact and ightweight body with the superior picture quabi-
ty of OSP {Dwgital Signal Processing) and the DVCAM format the DSR-
200A Ts the ideal acquisition tool for video journalists. evenl and wedding
videographers. stringers and production houses. 500 lines ol honzontal
resolution, 48kHz or 32xH2 digitat audio. three hour record time, and mini-
mum illurmination of 3 lux 15 only the begmning. Qther teatures include
16:9/4 3 capability. Steady Snot. high tesolution 1-mch viewtinder. ime
<ode operation, time/date supenmposition and an IEEE-1394 inlerface tor
direct digital output. 01ers full automatic as wek as manual conlrol of
focus. wis. gain, while balance and shutter speed

o 10X aphcal power 200m lens goes from 5.9 * Records Drop/Non-0rop Frame time code. Time code tan

10 59mm 1 1.7 10 24 seconds. The manual Zoom rocker is be read either as RC tme code or as SMPTE hime code
continuc L <ly variable right up 10 where the digital 20X * Has a large 1-inch B&W vievhinder wath 550 lines of resolu-
200m KiCh . in tion for easy 10cusing even in [ow cOnlrast ighting situa

= Sony's Suier Steady Shot reduces high trequency camera tions. Separaie intormation sub panel displays hme Code.
shake w ul COmpromising image quality. SteadyShot baitery time. tape remaimng and other camcorder functions
uses hon ontal and vertical motion sensors that allow it lg without cluttering up the viewhnder.
wOrk a1, 'alely while zooming, moving {even sheoting * Records 16-bivaBkHz audio on one stereo irack or
trom a €., and shooting in low hght conditions. 12-bit/32kHZ vath two pas of stereo tracks {L1/R 1

*Has digi . etects including audio and video fade. overlap L2/R2}, 0 you can aod stereo music of narrafion
and Siow LFutter. * Dne-point stereo electret condenser mic for clear stereo

- Automatr and manual locus. iris. Shulter, gam and whife separation Dicectivity Can be selected from 0°, 90° & 120°
balance. s Is adjustable in 12 levels Irom F1.6 to F11 * Automali¢ & manual {20-step) audio level record controis.
shutter 1 1/4 to 1/10,000 of 3 second in 12 steps, Gain Monitar audio with headphones of Irom the LCD panel
from -3¢+ tb +180B in 8 steps which has an active YU meter

« Zebra Paer indicatar, bult-in ND fher * XLR input connectors for mics and audio equipment

* Custom Praset function lets you preset. siore and recall DSR-200A Field Package: ]

cuslom se1tings Yor color ntensity. white balance {blwsh or = DSR-200A Camcorder * NPA-1000/8 Battery Case Adapter

reddssh). shdrpness and brightaess 3 NP-FG30/B 7 2v 4000 mAH Batteries
* Stores Phicle, Date/Time. Shutter Speed. Iris. Galn and F- [+ AC-v00/B AC Adapter, Triple Battery Charger

stop tor easy recall S0 it you have 1o re-shoot. you know _U14 Tripod ter = LCr P Syst

yOur orl"@ settings lor every scene and frame. ];VCI U14 Hipod Adagtec - L C-2000CP System Case _|

DSR-30 ovcam Digital VR _ ,

The DSR-311 Is an industnial grade DvCAM CR that can be used lor record- &) @
ing. playbac« and editing DV standard 4:1'1 sampling digital component ¢
tecording 1th 3 5.1 compression ratio provides spectacular picture quality
and multi- eneration performance. It has a Contral L interface lor editing

with other ontrol L based recorders such as the DSR-200A DVCAM
Camcorder or another DSR-30 . It aiso has a continuous auto repeat play-
back func:i 1n making it ideal tor klosks and other paint of Information dispiays. Diher features include high quality digital
audio. |EEf 1394 Digital intertace and external imer recording. The DSR-30 can accept both Minl and Standard DVCAM cas-

sentes 101 ur ko 184 minutes of recording time. and can playback consumer DV tapes as well
* Records 1A digital aucho at erther 48kHz {16-bit 2 chan- * Built-in control tray has a jog/shuttle dial. VCR and edn
net) or al *2kHz {12-bit 4 channel} tunction buttons. The jog/shuttle dial allows picture search
+ Equippe:? with Coniroi L. the DSR-30 is capable of SMPTE at 21/5 lg 15X normal speed and controls not only the
Time Cod: tased accurate ediling even without an edit con- DSR-30 but also a player hooked up through fts LANC inter-
troller. BurW 11 editing functions include assemble and sepa- face
rate vide« and audio insernt * DV In/Qut {IEEE 1394} tor digital oubbing of video, audic
* By searct: ng for gither an Index point or Pholo Data record- and data 10 wath no loss in quality.

ed by the DER-200A camcorder., the DSR-30 drastically tuts
the hme . - ually required ot editing The DSR-30 can
record v ‘o 135 Index points on Ihe Casselie Memory
thanks 1o s 16K s capabikiy.

* Audflo loc< ensures audio 15 ully synchronized with the
video tor 1050lute precision when doing an inser1 edit

PVM-14N1U/14N2U & 20N1U/20N2V

13-inch and 19-inch Presentation Manitors

* Analog audio and videc input/oulpuls make it lully cOmpati-
ble with non-dightal equipment Playback compatibhity with
consumer DV tapes allows you to work wilh footage record-
ed on consumer-grade equipment Tapes recorded In the
DSR-30 are also compahible with Sony's high-end DVCAM
VCR'

Wilh high | Jality performance and tlexibility, Sony's « Piciure {chrome, phase. contrast. bright-
presentat « n monilofs are idea) tor any envi- ness) and setup adustments {volume.
ronment. " ey use Sony's legendary aspect ratlo) are displayed as easy-lo-
Trinitron CAT and Beam Current Feedback fead On SCreen Menus

Circut tor igh resolution of 500 lines as « Closed captfoning 1s avalable with the
well as stahie color reproduction. They aiso optional BKM- 104 Caption Vision Board
accept wo (dwide video signals. have a buill- PVM-14N2U/20N2U Oniy:

in speake! ind are rack mountable. The * {Last Input Switch) - Contaci closure
PYM-14N° LV20N1U are designed for simple remote control allows you 10 wire a

picture viewing. the PYM-14N2U and 20N2U

add RGB ol and switchable aspect ratio

They Fealure:

* 500 lines ut horzontat resolution

« They handle NTSC. NTSC 4.43, PAL. and
SECAM

remgle I an existing sysiem so that the
monitor's input can be remotely con-
trolied to switch between the last previ-
Ously Selected nput and the current
input

4.3/ 16:9 swichable aspect ratio

PVM-14M2U/14M4U & 20M2U/20M4U

13-inch and 19-inch Production Monitors

Sony's bei produchion menitors ever, the PYM-M Senes provide stunning picture quaiity. ease of use and a range of optional
lunctions. “hey are identical except that the “M4” models incorporate Sony's state-of-the-art HA Trinttron CRT display lechnol-
0gy and ha ;2 SMPTE C phosphours instead of P22.

* HR Tninit'ion CAT enables the PYM-14M4U and 20M4L) to
display 2+ incredible 800 lines ol horizontal resoiution, The
PYM- 140120 and 20M2U offer 600 lines of resolution. M4
madels @ <0 use SMPTE C phasphours for the mast crifical
evaluzhot of any color subject

= Dark tint *0r a mgher contras! ratlo {black 10 white} and
crisper, snarper lgoking edges

* Each ha: 1wo composite, S-Video and component input {
R-¥/B-¥ inatog RGB).For more accurate coior reproduc-
tion, e rnponent level can be adjusted according tg the
input sy «m. Dptignal BKM-101C {video) and BKM-102
{3udio} * 1+ SMPTE 2590 senal digital input

= Beam Current Feadback Circuit

* 4:3/16:9 switchable aspect ratio

* True multi-syslem monitors they handle tour color System
signals’ NTSC, NTSC 4.43. PAL. and SECAM

* Externai sync input and outpulcan be set so that f wiil
automanically swhch according to the input selected

* Switchable color lemp: 6500K (broadcast). 9300K (pleasing
picture). User preset {3200K to 19000K).

* Blue gun, underscan and HAV delay capabiliry

* Dn-screen menus lor monitor adjustment/operation.

* Paralle) remole control and Tally via 20-pln connector

* Three 12-inch tT Power HAD CCOs with

380.000 phxels artain sens!

Tivity

of F11 at 2000 (ux

{low light is 4 lux).

S/N rato of 6008 and

700 hnes of resolution

* Gain-up can be preset in 1dB

steps trom 10B to
1848

* Auto Iris detects the
lighting conditfons

and adjusts tor the

proper exposure

= Clear Scan records computer monitors withoul horizontal
bands across the screen. Shutfer speed can be set from
60.4 t0 200.3 Hz in 183 steps. Also has a vanable high
speed shutter from 1/100 1o /2000 of 1 second.

* SMPTE LTC time code and UB generator/reader. Rec Aunv
Free Run. Preset/Regen are easily set. For multi-camera
operation. genlock Lo an external hme code s provided

Betacam SP Player

The UVW- 1200 and UVW-1400A are non-editing YCRs which

playback and reccrding applications. RGB and RS-232 interface

make them especially ideal for large screen. high quality video

presentauon, scienhfic research and digial wideo environments,

« Ideally suited for work in Cempuler environments, hecause
RGE signals can be converted into component signals and
vICE versa with miniMum picture degradation

= 25-pin serial inlerface allows external computer control of

all VCR tunctions based on time code information. Baud

rate can be selected from between 1200 to 38.400 bps

Buut-n Time Base Stabilizer (TBS) iocks synt and subcarri-

er 10 an external relerence signal as vsell as prowiding sta-

ble pictures High quality digital dropout compensator fur-

ther ensures consistent piclure performance

Equipped with two longliudinal audio channels

Both read LTC Time Code) and UB {User Bits). The Uvw-

1400A also generates LTC and UB { Free-Run/Rec-Run}.

Buill-in character generator can display VTR status, time

code. sell-diagnoslic messages. set-yp meny, ete.

* Optignal BYR-50 allows remote TBC adjustment

* RS-422 interface lor edifing system expansion

* Two types of companent output; via thrée BNG connectors
or a Betacam 12-pin dub connector

Whenever versalibty and no compromise performance is
needed, there is only one choice. Legendary renabinty and

PVW series as fhe standard in broadcast and post production
The PVW Serles includes the PYW-2600 Player, PYW-2650
Player with Dynamic Tracking and the PVW-2800 Editing
Recorder. They feature built-n TBCs. LTCAITC time code
operation and RS-422 serial interace. They also otter com-
posite, S-Virdeo and component video inputs and Outputs
Most impariant they are built 101 heavy, every day duty
« Buut-In TBC's and digital dropout compensation assure ¢on-
sistent picture pertormance Remote TBC adjustment can
be done using the optional BVR-50 TBC Remote Control
= The PYW-26U0, Py -2650 and PVYW-2800 {generates as
well} read VITC/ LTC me code as well as User Bits. Ext/int
time code. RegenPreset. of Rec-Run/ Free-Run selections
« Built-in character generator displays hime cade or CTL data
+ Set-up menu tor presetting many functional paramelters.

PYW-2650 Only
* Dynamic Tracking {DT} playback trom -1 10 +3 tmes normal
speed

'UHF WIRELESS

deliver Betacam SP qualdy and otfer leatures lor a wide range ot

comprehenswe supporf for its many users has eslablished the

SONY uvw-1o0B

More affordable than ever. the UVW- 1008 offers 700 hnes ot horizonlal resolution, 6008 $/N ralic. 26-pin VTR Interface. com-
pact design and ease of operation- making it ideal for field shooting apphcations.

= Geniock input and built-n color bar generator.

+ 26-pin VTR inlertace for leeding component. composite
and $-video signals to another VIR lor stmuyltaneous
recording. Sart/stop are controlled and external VIR status
such as Rec and Tally are shown in the viewtinder

» Diecas!| alumInum. 1.5-inch DXF-601 viewlinder is rugged
yet comiortable while providing 600 lines of resoluhion

= Large diameter eye cup reduces eye stram and simplities
1 0. Diopter adjush {-310 0} s 1or
ditferences m eye sight

= Zebra level indicators. safely zone and cenler marker gener-
ator. Shows tape remaming and audio ievels.

+ 8-0ig LCD display indicates time data, warning indications
and wideo status. Battery slalus audlo level are alse shown
In a bar graph meter

* With Anlon/Bauer Digital Battenes remaining batlery power
is displayed on the LCD panel and through the viewtinder.

* Weighs 15Ib. with viewlinder. baltery. tape and lens
Shoulder pad 1s adjusiable, 50 you maniain optimum bal-
ance when using ditferent lenses and battenes.

UVW-1200/UVW-1400A

* Player/Recorder

* Autg repeat of entire or 3 specitic partion of the tape.

* Contral of j0g. shuttle, playback. record. pause. FF and REW
with the optional S¥RM-1004 Remote Control Unit

= Composhte and S-video as weli as component via BNCs
which are switchable 1o RGB outpul, The UVW-14004 has
tw0 Swilchable sync connectors and a Syn¢ on Green.

* Built-in diagnoslic function and hour meter

* Initial set-up menu for gresetting operational parameters
Settings are retained even atter pawer 1s turned oft

UvW-1600/UVW-1800
Betacam SP Editing Player e Betacam SP Editing Recorder

The UVW-1600 ang Uvw-1800 are the other halt of the UVW senes. They aMfer the supenority ol Betacam SP with sophisticat-
ed eding leatures. They feature an RS-422 9-pin interface, built-in TBCs and Time Code operation Inputs/outputs Include
component. composite and S-video. All the features of the UVW-1200/1400A PL{/S—

« Frame accurate edming is assured. thanks 1o sophisticated
serva control and built-in ime code operation. In the inserf
mode of the U¥W-1800. videc. audio Ch-1/2 and time code
can be inserfed independently o in any combination

PVW-2600/PVW-2650/PVW-2800
BETACAM SP 2000 PRO SERIES

* Two longitudinal audio channels with Doiby C- type NR

* Recogmizable monochrome mictures at up 1o 24X normal
speed in forward and reverse. Color at speeds up tg 10X

* Two types of component connection: three BNC connectors
or 3 Betacam 12-pin dub connector. They have COmposite
and S-Video signals as well

PVYW-2800 Only

* Built-in comprehensive editing facililies

* Oynamic Motion Control with memary provides Siaw
motion editing capability.

MICROPHONE SYSTEMS

Consisting ot 5 handheld and bodypack transmitters and 6 ditterent

recevers, Sony's UHF 15 recogmized as the oulstanding wireless mic
| system lor professional applications. Dperating n the 800 MHz band
range. they are barely atlected by external n01s¢ and interference
They incorporate a PLL (Phase Locked Loop) synthesized control sys
tem (hat makes it easy 1o choose from up to 282 operating trequen-
cies. and vath the use of Sony's pre-programmed channel plan, it 1s
simple o choose the correct op g freq
muiti-channel Operation. Additional features. hike space diversity
reception. LCD indicators. reliable and sophist-cated circuit lechnology
ensure low notse, wide dynamic range. and extremely stable signat
lransmission and reception. |deal for broadcasting stations, film pro-
| duction facilities, and ENG work

les for It )S
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DR ORDER 3 OR OUR
XUD-YL Y928 RUU-YL *i0]0
WaWi Yyl (R LL £ DU

WITHIN 24 HOURS
OVERNIGHT SERVICE AVAILABLE

Panasonic
WJ-MX50
} = Digital A/V Mixer
Y

Canon

IF+ Series Zoom Lenses

J15ax8B

J20ax8B IRS/IAS

V-1 6 AND V-20

Camera Stabilization Systems

= PROFESSIONAL VIDEO TAPES
= sachtler = cwov s
CAD 01 Single-Stage ENG Carbon Fiber System rﬁ m
CAD 24 2-Sage ENG Carbon Fiber System e J
. Protessional Grade VHS
. 2.9 2.59 2.7
Broadcast Grade VHS Box
3 - 159 4.29 4.99
M I L L E R FIUId Heads and Trlpods H4T1S S-¥HS Doudle Coated
] 7.49 7.99
Miller 20 -Series Il #601-Lightweight Tripod M221 Hi B Oouble Coaled
Fluid Head . Metal Particles Metal Evaporated
G . I 4.99 3 8.39
. . 1M 6.49 10.49
¢ B.49 FEG £ 12.99
. M321SP Metal Betacam (Box}
17.95 18.49 19.95
. #649-2-Stage Tripod 2,95 1198 halsd
DP121 OV PRO
; M {Med) 8.29 23M 979 M 12.99
22.49 2.9 399
. 43.99
i System 20 -m A 3 1
Miller 25-Series Il Fluid Head m HXE"
System 20 ENG 4339
b : BLouNdPrE3den L. Hi8 Metal Particle (XAM)
. System 28 liw M jer 25 Head, 611 Lightwesght e
5';19,“ 25 ENG .5u2 M 25 Head. 64 a0 Broadcast Quality HiB Meral Paricle
5.39 509
7.99
N P PLUS VHS
1.69 1.99 2.09
2.19 2.69
HGX-PLUS VHS (Box)
Vision SD 12 Vision Two Stage ENG and b 2.99
Pan and Till Head with Serial Drag LT Carbon Fibre ENG Tripods X 3.99
D S D BO Bmadcast Quatity VMS(Bnll
30 5.49 .19 7.39
& 80 Protessional 5-¥HS (In Box)
709 & 7.99
8.39 17.49
. u Betacam SP
[T 15.75 11.75 W 19.75
. N 16.99 P 21.99 MLSP  39.99
" -
e I
- . Pana s0nic
Mini DV Tape
. 9.99  AY DVM- 11.99
Yision 12 Systems VIN-5ST and VIN-10ST R
5 % Y S 9.49  AJPZIM 9.99
13.49 A 22.99
. . 2499 AJPY 34.99
SD-124 System $D-12D Sysiem = e
VIN-10ST .
Sp HI-8 Prolessional Metal Video cassems
= HMPX 4.59 HME 7.99
P6 6.59 Po 60 1MEx 11.49
8.89 1ME 15.49
D'GITAL PR Series Pmlessmnal Grade VHS
P 2.33 2.59 2.79
a”e Gold Mount Batteries PM Series Premier Grade Professional VHS
. Mo 3.9 » 3.99 PM 479
BA Series Premier Hi-Grade Broadcast VHS (In Box)
3.59 3.99 20BA 479
MG Master Quality S-VHS [in Boa)
DIGITAL PRO PACS N 749 MOST€ 19
o :
DIG"AL TmM PAC BRS 3/4" U'matic Broadcast Standard (In Boa)
N K 829 8.99
K( 8.19 8.69
969 13.39
* OIGITAL PRO PAC 12 LOGIC SERIES NICAO BATTERY XBR 314 U-matic Broadcast Master [n Boz)
4 879 K XE 10.19
*BIGITAL PRO PAC 13 LOGIC SERIES NICAD BATTERY +OIGITAL TRIMPAC 14 LOGIC SERIES NICAD BATTERY 13 :: SEA 20X :5":3
v ' KSP 3/4" U-matic SP Broadcast {in Box]
0 K 959 K 1.09
InterActive 2000 Power/Chargers 1008 K s
QUAD 2702/2401 Dual 2702/2401 BCT Metal Betacam SP Broadcasi Master (Box)
Four-Position Power/Chargers Two-Position Power/Chargers " % v e
40144 M 21.49 M 23.49
M kR
Mini O¥ Tape
Y 15.99  DVM-60EXM 19.95
M N 12.99 M BOEX N 14.99
9.99 N 12.99
Full Size OV Tape with Memary Chip
M 26.95 DOv-18 34.95
POV Seqies Protessional OVCAM Tape
M 19.50  POVM-22ME (M 22,95
ME (M 24.95 M-40M 26.95
Y 34.95 ) 36.95
) 39.95 BIME 1) 49.95
27.50 N 34.95 43.95
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FO INQUIRE ABOUT YOUR ORDER: New AddfGSS'

o 221 3,;7;&32; E,‘C?ngs39'7765 420 Ninth Ave. (Bet. 33rd & 34th St.)

Isco 947-2215 + 212 239-7549 | | RGN R ARGV

(& N Tek : E =3
= ewTe . == KNOX VIDEO
) C alllbar 3-02. Pocket-Sized Test Generator 4 ?
ok o e =% | RS4x4/8x8/16x16/16x8/12x2 | =
';,‘,,,_,‘,f' e ST Rl 1 Video/Audio Matrix Routing Switchers 3
s Calhars ?'“i o of o e posk A0 i - : ' fﬁ g
jie dt:l ] “mn the su A it
C hrﬂ@lf\l/ PC- CODI & PC Scribe ”

ext and Graphics Generator and Video Titling Sottware ; . ’
P oD rporates a broadcast quaitly encoder and a wide bandvad o :
; kl‘p\' ¢ I he Ieﬁ 213pIncs software eng ; E
Wmdows ' NT, PC S otfers a news ap v and cost eftect i r
solution 101  omposing s and gra X I I for vid | , o B

PC CDOI Hardware | m— Garea
ol B 1t o ")'. o ution !
16 l 15 © Fast, reall me M
= Chatacter .ogo PCX Im transparen arx A
+Vana X)25: I tfs « Use b
*F n ity contri ! . . 4xt. R38x x 1
= User dehirable intercharacier spacing {squeeze & e N A d
* Mul Leravil speeds * Autom aracter ke -B ad v 1 .
+ Us Atte tatwiemplate fields o Al . k king
4 Serc o s i _ .
PC-Scribe Software: LEAER
* Num virtual e DpONs mosi * M pr |
ntel at age character sel ad instant v frect: .
i s ol PR e e e ey el LP00TL mankix i
« Craracler  words fied fi ol o 7 i
.la;—:: ;Il an ue;UI r with pause N:M! A c n : : 5860c 5850c
:!9‘:"‘"3 fvanced or pul into sequences along with page PC-COM and PC-Scribe Bundle 2995.00 WAVEFORM MONITOR VECTORSCOPE
/A e

Tl!"RGA 1 OOO/Mcxpress NT 5100 4- Channel Cumponenthumposne WAVEFDRM

Professmnal Video Productmn Workstahnn * mised comporet
ACOT PO ;|1r-'-aw2 winning TARGA 1000 video card nw 1 M X 1ess NT ¢ 1 1} 1 Hi |
T I kS lr ds of production | _:;;:. S d ] P
TJARGA 1000 Fea(ures
e TARGE 11)( e W DrOc ed tor d audio ettec 1g ar " e
pach fuAmTion. KA46SalGton 60 et po seaon ATl o itk (o . 5100D npigital Waveform/vectorscope
Compresion ca adjusled on 11 optimize . K USING Sep. 1 th nd mied ope I p
1age ity and " storage space Ha 08 B s C M‘ 1l s extznd fam 2
ile and §- .igeo [nputs/oulf Also available with compe * Au digit 441K} 48K Irol, | k e i}
[§ WP S0 dtput (TARGS ) PRD?Y protes 1al qual te | il grals in Y ; 1 { eath an adjusia
0 lexi SU
MCXpress Features:
he ideal | ot video and muimecha producers wha require predicatie poject ivcugh h L 5870 Waveform/Vectorscope w/SCH and Line Select
creati ¢ and dighal meca 1or tratning. pro al/markehng material, local te cal m ROM
and Inter an tribution. B on Avid siry-lead a0 a h )
streamhine n1erlace. Dite egra Iturd-party Wi v iication 1ona - : adds a gu ; “h : Ve-
man 1ge W 1, title tool g-in etects architecture It also fe uttipte n N ST R v
and money » Ing C range of vid 1 X MON f ed <

TARGA 1000/MCXpress Turnkey Systems:

 300-watl, §-Bay Full Tower ATX Chassis

o Pentiuc ATX Motherboard vath 512K Cache

* Pentiu= Nl- 300 MHz Processor

© Matro: Milenum It AGP 4MB WRAM Display Card

587 2A Combination Waveform/Vectorscope
1 king

5864A waveform Monitor 5854 vectorscope

¢ 64MB ' Ins 168-Pin (DIMM) S-DRAM
* Quantu~ Firenall 6.4GB IDE System Drive ks t ders anc g
* Seagate 3arracuda Extetnal 9.168 SCSI-3 Uitra Wide Capture Drwve 8 ! i genlock ' i i
* Adapls AMA-2940UW Lifra Wide SCSI-3 Controller Card 7 L
| * Teac CL -532e 32X EIDE intermat CD-ROM Drive  3.5” Foppy Drive P iweeni
ils Ajtec-1.sing ACS-48 3-Piece Deluxe Speaker System o A 1ol 5% 1 !
* Viewsos.€ G771 17-inch (1280 x 1024) Momitor (0.27mm dot pitch)
* Focus Z001A Keyboard » Micrasalt MS Mouse B ¢
* Windows NT 4.0 Operating System Software
« Avid M (press for Windows NT
* Truevis an TARGA 1000 or 1000 Pro Video Capture Card at ' | &
With TARGA 1000 . .$7455.00 the field and poveered f N
With TARGA 1000 Pro (companent inputiautput) £7995 00 gl e . pera tof
d [
s

i
|
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ProfessionalServices

HDTV Doesn't have to mean
High Dollar TeleVision™.

Check us out at
www.AstreSystems.com

“Say It Better”
See more than 300 tips
(and related books and tapes)
from “gut instincts” expert,
Emmy-winner and former Wall
Street Journal reporter Kare Anderson at
www sayitbetter.com

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

1
3
I3 J) Cg -

SSOCIATES Curtis Chan
—_— N e— Presadent
Sovinenn Berelepmem
Pablin Belantnnn
itanege Warkeling
L ]
13407 Shadhow Lanee Sute € P03 Box 5508, Fullerion, CA 428 18
Tel 714 347 4993 Faxn "14 5780284 I 714 506 1457

tma (j_chan@chanandasun <om

IMMAD -G

ECVS

Tel9734R20104 3MarsCourt
Faeg734020X08 BoontonNJ
wwwmmadioom usa

OB

REID BROADCAST COMM. INC.

ED REID - PROJECT ENG. SERVICES
RADIO-FM /AM  TV-ANALOG / DIGITAL
P.O. BOX 170476
Arfington, Texas 76003
{817) 4966142 (FAX) 456-5835
E-MAIL RBCI@NKN.NET

Bill Ferster's NewsWire

Summarizes the important news events in the
worlds of mullimedia, video, animation, chips, mass
storage and computers. The NewsWire is sent via
email bi-weekly for $49 per quarter. Please check
out the web site for sample issues and to subscribe
for 1 month free www |-'|55Im. regli~ biarsigr

GILMER & ASSOCIATES, INC.

TECHNOLOGY | MANAGEMENT CONSULTANTS

BRaAD GILMER
PRESIDENT

2207 RINGSMITH DR
ATLANTA GA 30343
TEL {770} 414 9952
FAX 1770, 493 7421
EmaiL bgimer & stinet com

D.L. MARKLEY
& Associates, Inc.
CONSULTING ENGINEERS
2104 WestMoss Ave,
Peoria, lllinois 61604
Phone (309)673-7511 « FAX (308)673-8128
www.dimarkley.com
Member AFCCE

Modem Broadcast Solutions, Inc.
Technical Planning - Implementation - Repairs - DTV
“Over 20 Years of Technical Experience”
Don V. Jones
President

P.O.Box 23007 (704) 882-9554 Voice/Fax

Charlotte, NC 28227-0272

INSPECT » PAINT = REPAIR * RE-GUY * LIGHTING « ANTENNA
FEEDLINES * ANALYSIS » ERECT » DISMANTLE » LINE SWEEPING

HERMAN J. JOHNSTON, PRESIDENT
MOBILE (502} 830-2584 « RES. (502} 830-0880

Email: donj@vnet.net

Classifieds

htip:/ /www. hruadnasteuchanqmnnm

The new way to ry and sell preowned broadcast video gear. Free lisings.

1-888-FAX-GEAR Fi v inane”

NATIONWIDE TOWER COMPANY

BROADCAST = C AT.V. « MICROWAVE
CELLULAR + PCS + WIRELESS TOWERS

BOX 1829 + HENDERSON, KY 42418-1829
TEL (502) 869-8000 « FAX (502) 869-8500 « nynwi

Y ]
a0l com
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OPAMP LABS INC {213} 934-3508
1033 N Sycamore Av LOS ANGELES CA, 90038
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NC PH: 423-585-5827
FAX: 423-585-5831

E-MAIL: whisper @lcs.comy

SOUND iSOLATION ENCLOSURES

Vocal Booths W'EB SITE:
Broadcast Booths www. whisperroom.com
etc... 116 5. Suou Hollow Road
Mormistown, Tennassee 37913

Sroadcasi
ENGINEERING

‘Ju!X/\/w?g)mericanradiohigmrv,r.nm

T e
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AcousticsFirst
o §88.765-2900

Full product line for sound control
and noise elimination.
Web: http://www.acousticsfirst.com
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BEROADCAST PRODUCTS

16024 Central Commerce Dr.,
BAustin, TX 7E&&0
1-BBB-422-B400
FAX: (512) 670-43900

F COMNSULTING ERGINEERING I
WINSTALLATION  FURNITURE

AESIO Digital /Audio Converter Panel
Provides simple conversion between 110 ohm ond
75 ohm oudio signals transformer coupled. BNC
connedtors for 75 ohm coaxconnedtions. Removeable
terminal block connectors for 110 ohm paired audio
coble. 32 positions. Two rackunits (3.5°)...$1,245

TBC-RMT - TBC Remote Control Unit
Remote control of up to 3 TBC's. For use with IVC,
Panasonic ond Sony. Purchased with 1, 2, or 3
modules. With 3 modules... ... $960

IFI" ._...b_-.--lilll !i

SCR-4X8-Serial Machine Control Router-
Input/Output Twelve reor mounted DBY-F connec.
tors {four controllers, eight devices). ELA RS-422 send
and receive. Controls: Twelve lighted pushbuttons
for channel assignment $98

SCP-10-Serial 422 Patch Panel 10x 10
passive non-normalling serial data paich panel
Two rack units high. Legend strips and 10 paich

cordsinduded, . 5350

Circle (102) on Free Info Card

For Sale

Help Wanted

Glare-Free Viewfinders!

Hoodman guarantees glare-free monitor
images in any environment. Hocds sized to
fit 2-inch through 21-inch monitors, view-
finders and teleprompters can be shipped
to you teday! For more information, call

(310) 379-6391

P.O. Box 816, Hermosa Beach, CA Wlm

Circle (103) on Free Info Card

THE 5D VIRTUAL TELEPORT
Serving USA and Canada
Digital and analog video. data
C Band Transponders
available on GEI
Occasional Space
24hr booking
Worldwide Service
Call 1-800-565-1471
Program Playout and Uplink Facility
located in Outawa, ON, CAN.
Uplink installed at your location, remote
controlled and monitored from ours
KU Band Transportable
Hire/Lease/Sell

Engineering and Technical Services

Call: Grahame Fournier
1-800-267-1221 x152
email: gfournier@5d.com

* Studio Exchange *
Burbank

* ok %
[(818) 840-1351 Fax (818) 840-1354

New and Used Video Equipment

Audio/Video Dealer
Starring
Panasonic & Sony
BUY, SELL, TRADE & CONSIGN

816 N. Victory Blvd.
Burbank, CA 91502

email: studioex @ecom.net
www,studio-exchange.com

TWO FIELDFONES Broadcast quality audio
using a P.O.T.S phone line. $2800 for both or
perhaps trade for? Ron Reed: 541-926-5738

Hrourds an Hromiews
NGINEERING ENGINEERING

Help Wanted

MAINTENANCE ENGINEER FT for maintenance/
operaticn of radio/TV studio; transmitter facili-
ties including terminal/STL equipment; & the
mechanical/electrical systems located at those
facilities. Send cover letter, resumes to Mainte-
nance Engineer Search, WSKG, PO Box 3000,
Binghamton, NY 13902, NO CALLS. EOE/AA.

\/\/\/\/\/\/,ameri(‘.anradinhistm’bﬁ'l(ynmga

WTAE-TV

The Hearst-Argyle. ABC affiliate in Pitsburgh, is
secking experienced individuals for the following
pusitions:

IV MAINTEMANCE ENGINEER: 1deal candi-
date would be familiar with small-format tape ma-
chines. switchers, audio consoles. studie cameras,
ENG, SNG. and automation equipment.  Should
have strong interest in computers and digital wech-
nology. Minimwum three ¢ 3) years” experience. SBE

certification preferred. Code #ME-0527.

IV TRANSMITTER SUPERYISOR: Seeking an
experienced transmitter maintenance supervisor 1o
operate and maintain all station transmitter facili-
ties. Minimum four (4) years™ experience with STL
microwave. VHF and UHF transmitters required.
Must have excellent record-keeping skills and a
good working knowledge of FCC rules. Should
have good mechanical skills. FCC General Class
License required. Computer experience and SBE

certilication preferred. Code #TS-0224.

For consideration. send resume and cover letter in-
cluding source of referral to the applicable Code #.
c/o WTAE-TV. 4000 Ardmore Blvd., Pittshurgh, PA
15221. No phone calls. please! EOF.

VI0EO MAINTENANCE ENGINEERING TECHNICIAN

To install, repair, maintain, upgrade & operate
electronic equipment used in ¢able TV broad-
casts, including microwave transmission equip-
ment. Test audio & video equipment for proper
perdormance & compliance with FCC regulations,
diagnosing & correcting any technical problems or
malfunctions. Maintains & calibrates instruments
used to test equipment. Determines proper test
sequences & conditions & records & analyzes test
data. Oversees and trains production crew &
technicians in use of test equipment. Provides
technical advice on instrumentation & equipment
procurement. Oversee & enhance clarity of
images produced by microwave transmission,
Modifies equipment, including power sources as
necessary. Requirements: Bachelors degree in
Broadcast Technology or EE. No experience
required. Candidate must possess demonstrated
expertise using impedance analyzer, Huntron
tracker 1000, and Tektronix Pathfinder; and
demonstrated expertise using waveform monitor/
vectorscope & microwave spectrum anaiyzer. The
experlise required must be sufficient to train tech-
nical staff and TV production crew to use listed
equipment in production conditions. Job Site loca-
fion: Norwalk, CT. Sal: $50,189/yr, OT $27.14/hr.
as required. Work schedule: 6am to 3pm, M-F.
Send resume & cover letter documenting mini-
mum qualifications to: Attn: Job Order #3212992,
Program Support - 3rd I, CT Dept. of Labor, 200
Folly Brook Bivd, Wethersfield, CT 06109. Appli-
cants will be required to present proof of legal
authaority to work in the U.S. EOE.

WANTED CHIEF ENGINEER Growing UHF station
in small midwestern market looking for a high
energyindividual. We need a personthat has hands
on experience, but can build a great engineering
department. The right person should have expe-
rience overseeing building projects, good commu-
nication skills and the desire to work as part of the
team. Send resume to Owl Engineering, 8899
Hastings St. N.E., Minneapolis, MN 55449
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MAINTENANCE ENGINEER WXIA-TV is look-
ing for a maintenance engineer to provide
technical support for all station activities
with primary support to news operation and
programming. Responsibilities include re-
pairing and installing a wide variety of televi-
sion broadcast equipment. A minimum of five
years broadcast maintenance experience or
commensurate education and/or experience
in a related field required. Must be able to
troubleshoot state of the art electronic equip-
ment to component level with minimal super-
vision. Familiarity with E.N.G. recording,
editing and RF equipment is essential. Appli-
cants should also have a solid working knowl-
edge of PCs and typical PC software. Send
resume and salary requirements to: WXIA-TV,
Attn: Paul Tanton Engineering Supervisor,
P.O. Box 77010, Atlanta, GA 30309. No phone
calls please. EOE M/F

MAINTENANCE ENGINEER Full time position
available 39 miles from Pittsburgh, PA. Re-
quires ability to repair to component level in
all aspects of broadcast plant. Knowledge of
current computer operating systems a plus.
Send resume and salary requirements to:
Sondra Nestor, Human Resources, WTOV-TV,
Box 9999, Stuebenville, OH 43952. EOE. No
phones call please!

ENGINEERING SUPERVISOR WTTGis seeking
an individual with 5 years exp. in a supervisory
position at a television station or production
facility to supervise and schedule technicians
working under a labor agreement. Additien-
ally, this person will participate in the design
and implementation of facility equipment
changesincludingdigital TV. Candidate should
be well versed in PC operating systems and
pregrams. Experience with UHF transmitter
is a plus. We offer a competitive salary and
benefits package. Please send your confiden-
tial resume to: Mary Talley, VP/HR, WTTG/
FOX TV 5151 Wisconsin Ave, NW Washington,
DC 20016 re: Eng. Supv. EOE/M/F/D/V.

MAINTENANCE TECHNICIAN WTTG has an
excellent opportunity for an experienced
Maintenance Technician to work in its Wash-
ington, DC digital studio facility. Candidate
should have at least 5 years experience in
installing, repairing, and maintaining analog
and digital audio/video systems, computer
proficiency and UHF transmitter experience
desirable. We offer competitive wages and
benefits. Please send your confidential re-
sume to: Mary Talley, VP/HR, WTTG/FOX TV-
5151 Wisconsin Ave. NW Washington, DC
20016 re: Maintenance Eng. EOE/M/F/D/V.

MAINTENANCE TECHNICIAN Requires self
starter having experience with Beta, VPR-3,
PC's and other studio equipment mainte-
nance. Experience with microwave, satellite,
VHF & UHF transmitters, CADD ability and FCC
General Class License preferred. Contact
Marty Peshka, Director of Engineering, WTNH-
TV, 8 Elm Street, New Haven, CT 06510. No
phone calls please. EOE.
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Help Wanted _

TV ENGINEERS WANTED for satellite televi-
sion stations in Charlotte NC, Atlanta GA,
Housten TX, Las Vegas NV and St. Louis MO.
Provide maintenance and meonitoring services
and report to national program group. TV rf
experience required. Microwave and satellite
knowledge very helpful. These positions re-
quire approximately 6 hcurs per month.
Monthly retainer plus hourly rate. Local
residency required for quick response and
monitering. EOE. For further information
contact tvjob@hotmail.com.

BROADCAST MAINTENANCE TECHNICIAN
NBC 0&Q in Miami, FL. has an excellent oppor-
tunity for a team oriented, hands-on broad-
cast engineer. The candidate must have expe-
rience in component level maintenance on all
broadcast video and audio equipment. Send
resume to Employee Relations Manager, NBC
6, 316 No. Miami Ave., Miami, FL 33128. NBC
6 is an equal opportunity employer.

FOX27 KDEB has an opening for a full-time
Maintenance Engineer with solid electronics
background, as well as proficiency in installa-
tion, service, repair, and operation of elec-
tronic and/er TV broadcast equipment. Ex-
cellent benefits, inc. 401k. 3000 East Cherry,
Springfield, MO, 65802. EOE

ASSISTANT CHIEF ENGINEER WDWB-TV,
WB20, Granite Broadcasting is seeking astreng
second for its WB affiliate in Detroit. Requires
solid maintenance and RF background, mini-
mum 5-7 years experience. Must be able to
work for and lead a team. Previous supervi-
sory experience a plus. No phone calls please.
Send resume to: Asst. Chief Engineer, WDWB-
TV, HR Dept. - BE, 27777 Franklin Rd. #1220,
Southfield, Ml 48034. WDWB, Granite Broad-
casting Is An Equal Opportunity Employer.

MAINTENANCE TECHNICIAN WHAS-TV1],
Belo station in Louisville, KY is locking for an
experienced technician who likes challenges.
Youshould have 3-5 years experience in instal-
lation and maintenance of broadcast equip-
ment. Must work well under pressure as part
of a team with heavy emphasis tc support a
winning news operation. Must be a self-
starter requiring minimal supervision while
producing high quality results. EOE. Send
cover letter and resume to: Cindy Vaughan,
HR Directer, HR 98-5, WHAS-TV, 520 W. Chest-
nut St., Louisville, KY 40202.

CHIEF ENGINEER KLTJ-TV has an opening for
an engineer to oversee all of its broadcast
operations. Responsibilities will include the
repair and maintenance of the station’s trans-
mitter and studio equipment, so experience
with broadcast transmitters is necessary.
The successful candidate should also be fa-
miliar with DTV technology and computer
networking. For consideration send your
resume to: Andrew Bless, Station Manager,
KLTJ-TV, 1050 Gemini, Houston, TX 77058 or
fax to 281-212-1022. Equal Opportunity Employer.

July 1998

mwvw americanradiohistory com

ASSISTANT DIRECTOR OF ENGINEERING
Major NYSE group television broadcaster seeks
a "hands-on” Assistant Director of Engineer-
ing for the group, based in Los Angeles. You
will work with and travel te all our major
market "0&Q's". The ideal candidate will have
5-10 years experience as Chief or Assistant
Chief Engineer working in UHF stations. Ex-
cellent salary and benefits. Fax resume to
(310) 348-3659 - EEO

CRAWFORD COMMUNICATIONS Television
Maintenance Engineer. Crawford Communi-
cations, the premier post production facility
in the Southeast, has opportunity for bright,
experienced maintenance engineer. Minimum
five years experience with online and offline
editing systems. Digital and analog tape trans-
port experience required. Windows experi-
ence a plus. Submit resume and salary re-
quirement to: J. Fortner, Chief Engineer,
CrawfordCommunications,5354PlasamourDr.,
Atlanta,GA 30324 or jfortner@crawford.com

CHIEF ENGINEER Newschannel 5 is seeking
an experienced technical manager to be re-
sponsible for the technical stability of the
television station and play a significant role in
our transition to digital TV. Should have
significant experience in broadcast engineer-
ing, including maintenance, News, and pro-
duction operations. A degree in a technically
related field is preferred, but not required.
Experience with Capital planning and budget-
ing is a plus. Send a resume to: General
Manager, KALB-TV 5, PO Box 951, Alexandria,
LA 71309. Newschannel 5 is a Media General
station and an EEO Employer. Pre-Employ-
ment Drug-Testing required.

BROADCAST TECHNICIANS The National
Digital Television Center is looking for broad-
cast technicians. The successful candidates
will have two plus years experience in compo-
nent level VTR repair (Beta, Digital Betacam,
etc.) and video monitor repair. Tektronix
Profile and Alamar automation experience
highly desirable. A high level of digital and
analog audio and video knowledge and com-
puter skills essential. A drug test and back-
ground screen will be required of all success-
ful candidates. Send resumes to: TCI-NDTC,
4100 East Dry Creek Road, Room 118/Attn:
Rodney Beelow, Littleton, CO 80122. EOE

TELEVISION BROADCASTING MAINTENANCE
TECH MIN QUALS: Assoc deg in electronics
or equiv. 4-6 years exp in repair and maint of
broadcast equip. Must be flexible. DESIRED
QUALS: Knowledge of analeg and digital
equip, SONY vtrs, Alamar automation, Satel-
lite & fiber Transmission systems. CAD exp
a plus. An interview will be required of all
successful applicants. Special accommeoda-
tions will be made for any interviewee who
requires it. TCl requires a pre-employment
drug test. E.Q.E. Interested applicants, send
resume & salary requirement to: TCLNDTC, 17
Battery Place, suite 232, NY, NY 10004 Att: HR.
No phene calls accepted!
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MAINTENANCE ENGINEER Full time mainte-
ni nce engineer is wanted by production company
in Nashville that produces national television
programming. Five years broadcast maintenance
experience required. Must be able to troubleshoot
at the component level and be computer literate.
Salary commensurate with experience. Apply to
St-ve Anderson, QOperations Manager, Jim Owens
and Associates, 1525 McGavock St.. Nashville, Tn
37203

TV BROADCAST OPERATIONS SUPERVISOR
Eochester, New York. Supervise, coordinate, and
a«sign operating personnet for air, audio, video-
tae editing, remotes and production. Successtul
applicant will exhibit strong leadership skills,
r inimum five years television broacicast engineer-
ing experience, direct supervisory experience,
working knowledge of broadcast rules & regula-
tions, degree preferred. Cover letter and resume
tt WXXI Human Resources Dept., PO Box 21,
F: chester, New York. WXXI is an equal opportu-
rity employer.

ENGINEERINGMAINTENANCE TECHNICIAN Able
to install, repair and maintain various types of
broadcast equipment including, but not limited
tc tape machines; switchers; DVE: video moni-
tos; related terminal gear. Odetics TCS-90 knowl
€ ige aplus. Able toworkw/video servers and Avid
s-stems. Requires two years experience w/live
broadcast/ENG; working knowledge of broadcast
svstems; willing to work nights/weekends; good
driving record. Send resume to:  Engineering
Department MAC America Communications P.O.
Eax 5068 Phoenix, Arizona 85010

{ HIEF ENGINEER KOLL)/TV NewsChannel 8, in
beautiful Reno, Nv. has an immediate opening for
@ Chief Engineer. Strong background in transmit-
ters and RF maintenance. familiar with latest
technological advances. Willing to lead facility
thirough the conversion to digital and HDTV. Team
l-adership, good communicator and teacher.
“Ihorough knowledge of computers and computer
Lased systems; Novell and Microsoft, newsroom
and studio systems maintenance. Translator and

licrowave knowledge helpful. Must be fully
versed in FCC regulations. General Class FCC

wense and/or SBE certification is required. Re-
s ameto: Faye H. Kitchel, Human Resources KOL(Y
TV P.O. Box 10000 Reno, Nv 89510 EEQ

¢ HIEF ENGINEER ZDTV. Your Computer Channel,
ased in San Francisco, seeks a seasoned, team-
riented, hands-on engineer to be responsible for
e studio and broadcast engineering department.

% ou will be responsible for maintaining and install-
ing technical facilities for the studio, maintenance
epartment and air operations management. You
will have excellent technical and managerial skills,
pius a thorough knowledge of broadcast equip-
1 ent including satellite transmission, computer
nd internet systems. FCC license and college or
t chnical degree or equivalent needed. At least 10
years' broadcast engineeringexperience preferred.
| ease send resume to: ZDTV. Attn: Human
kasources/BCE, 650 Townsend S$t., San Francisco,
("4 94103. Email: HR@ZDTV com, fax: 4155514501,
0 phone calls please. An Equal Opportunity

I nployer.

Help Wanted

Production Facility.

tion required.

Company, is an EOE, M/F/D/V.

SALES ENGINEERS

Are you ready for the DTV Transition?

Thomson Broadeast, a leading provider of pro-
fesstonal digital broadcast equipment. has im-
mediate opportunities for experienced sales
professionals in the Midwest. West. and Mid-
Atlantic arcas.

Your qualifications should include a college
degree or equivalent. a network of sales con-
tacts, and at least five years experience in the
Broadcast or Post Production Industries.

Thomson Broadeast will provide you with the
technical training and tools to succeed in the
sales of digital broadeast equipment. We in-
vite you to be part of the new Digital TV ¢ra.

We offer excellent salaries and benefits and
an environment that inspires professional
achievement.  Please send your resume:

THOMSON BROADCAST, INC.
HR Department
49 Smith Street
Englewood, New Jersey 07631
or fax to: 201-569-1511
EOE/M/F/IDIV

/> THOMSON BROADCAST

ENGINEERS Large post production/video dupli-
cation facility in Hollywood islooking for engineers
to repair and maintain DI's, digital BC's and D2
VTR's or 3/4 inch and VHS VTR's. Full time
positions available now. Salary comensurate with
experience. Resume to: Classified Ad Coordina-
tor, Broadcast Engineer, Dept. 792, 980 Metcalf,
Overland Park. KS 66212

) ~ . July 1998
www americanradiohictorvy com

The successtul candidate will provide engineering expertise and supervisory direction
in television production equipment maintenance, system maintenance, equipment
repair, management of broadcast and teleproduction equipment and systems.

Position requires extensive communication with equipment manufacturers, equip-
ment vendors and systems integrators. Additicnal responsibilities require analysis of
maintenance systems and procedures, the development of support equipment and
specifications for the proper maintenance and operation of our facility. BSEE plus a
minimum of 5 years broadcast engineering management experience including bud-
gets, manpower development, technical knowledge of teleproduction equipment,
analysis of system problems pertaining to broadcast equipment and systems integra-

We offer a competitive starting salary and an excellent benefits package including a
401(k) plan. Please send your resume in confidence with

salary requirements to: Home Box Office, 1100 Avenue »
of the Americas, NY, NY 10036. Att: CBLI-H3-12B.
Home Box Office, a Time Warner Entertainment

—Manager, Baseband
System Maintenance

Home Box Office (HBO) has an excellent opportunity available for an experienced
Baseband System Maintenance Manager to work at our New York City Post

the right clients.
the right location.
the right people.

THE SYSTEMS GROUP

a recognized systems integration firm
(design/build). is sceking specialized
professionals. Located across the river
from Manhattan. we are under contract
for several high-prolile. DTV facilities
serving top markets in broadcast/cahle
System Design Engineers: 3+ yrs
experience in systems design and
engineering (EE or PF a plus): sirong
toundation in teleproduction systems.
technologies and operations: a solid
background in or understanding of
manufacturing/integration

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

Both positions require advanced
proficiency in MS Otfice/AutoC A
We offer a competitive compensation
and benefits package: high energy work
environment; and an established team
ol dvnanic prolessionals

Forward resume/salary requirements to:

I'SG Iluman Resources
317 Newark St Hoboken, NJ 07030
No calls or faxes please
SYSTimMS
snove /
" ,..the right connection.

Broadcast Engineering
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Help Wanted

DTV ENGINEER - HARRIS/PBS DTV EXPRESS: DESTINATION DIGITAL!

UNIQUE: The HARRIS/PBS DTV Express is a traveling road show. sponsored by Harris Corporation and
PBS. that demonstrates DTV (including HDTV) to broadcasters throughout the United Stites. 1f you have
suitable experience and are interested in working with the latest equipment in a dynamic environment, we
would like to hear from you.

POSITION: Immediate opening for a highly motivated experienced broadcast engincer for new mobile
broadcast truck and state-of-the-art digital wlevision systems. Requires familiarity with transmitter. video,
audio. control, and satellite equipment. Recent station experience a plus. Understanding of current digital
broadcast technology and knowledge of the ATSC television standard essential. Must be able o present
demonstrations and technical training matertal to broadeasters. SBE TV Certification or FCC General
Class license preferred.

Duties will include hands-on digital welevision system implementation. testing. and trouble-shooting.
management of on-site technical and maintenance programs. DTV demonstrations and presentations, Coor-
dination of set-up and tear-down of road show.

TRAVEL: Extensive travel will be required. (Usually the schedule will be three weeks of travel and then
one week off.)

DURATION: This will be a position lasting approximately 13 months.
URGENCY: Review of resumes will begin immediately.

RESPONSE: If you are interested. please submit your resume and salary requirenients to:
Internet:  hdunton@harris.com

Fax: 703-739-8080

Mail: DTV Express - Suite 310

Harris Corporation

1201 E. Abingdon Dr. DTVEXPress
Alexandria. VA 22314
Attn:  Holly Dunton ;}- ?'}

AccuStaff Incorporated, the fourth largest staffing agency in partnership with Discovery Television
Center-Miami, is seeking the following dedicated professionals ta join us...a new, state-of-art digital
broadcast facility located in Miami, Florida.

TRANSMISSION ENGINEER

Minimum of 3 years engineering experience with satellite transmission provider, TV transmission
facility, or netwark control/operations center. Knowledge of video, audic and RF signal parameters
and quality control standards required, including maintenance of Satellite Uplink Systems. PC
literacy required, experience with digital compression systems (Scientific Atlanta Power Vu and/or
Ceneral Instrument Digicipher preferred). Knowledge of Phillips/BTS master control/routing and
Louth Automation systems a plus. Spanish and/or Portuguese a plus. 24/7.

SYSTEMS ENGIN

Successful candidates will have a primary expertise in either systems, RF, video or audio. Minimum
3 years systems experience inciuding significant experience in ITU-R 601 digital environment.
Ability to diagnose to component level, familiarity with test signals and equipment, analytical
software, and computer programming. AA degree in electronics or computer systems required.
Military or other significant experienceftraining can be substituted for degree requirements. SBE
certification and FCC general class license strongly preferred. Spanish and/or Portuguese a plus.

Diccovery

s TELEVISION
CENTER mam

Send resumes to: Freddy Carbonell
Discovery Television Center-Miami

6505 Blue Lagoon Drive, Suite 100

Miami, Florida 33126. Fax: 305-507-1560
E-mail: fernando_carbonell@discovery.com

Equal Opportunity Employer

Federal ?%

Bureau of amﬁ i_‘-

Investigation b et

The FBI is seeking experienced audio and
video engineers for ity forensic analysis
program. Work involves high profile national
security and criminal cases. Positions are
located in rural Virginia at the FBI's
Engincering Research Facility in Quantico.

Audio Engineers/Examiners with
background in broadcasting and signal
processing will perform technical analysis of
audio evidence.

Video Engineers/Examiners with background
in image processing and video broadcasting
will perform echnical analysis of video
evidence.

Additional responsibilities include providing
courtroom presentations. providing expert
testimony. and guiding wehnology rescarch
programs. A technical Bachelor's Degree
required with advanced degree preferred. Salary
is based on education and experience. Send
resumes 1o:

Engineering Research Fucility. Aun:
Personnel. Quantico. VA 22135,

Candidates must be a US citizen and

consent to a complete background investiga-
tion. polygraph. and drug test. The FBI is an
Equal Opportunity Employer.

m. ENGINEERS

THE WORLD'S NEWS LEADER

Turner Broadcasting System has career
opportunities for experienced television
engineers. These career positions demand
an extensive background in equipment
maintenance. digital video and audio. and
knowledge of computer systems and net-
works. Please mail or fax your resume
and cover letter to:
Jim Brown
Assistant Vice President
of Engineering Services
Turner Broadcasting System. Inc.

One CNN Center ¢ P.O. Box 105366

Atlanta. GA 30348-5366

Fax: 404-827-1835 MI
Phone: 404-827-1638
Tus GPOATS Nxwh METWORK

TBS is an equal opportunity employer.

ASST. CHIEF ENGINEER KMSS Fox 33 is looking
for a technician with 2-5 years experience in
repairing and maintaining all aspects of a broad-
cast facility. Strong rf and computer experience
required. SBE certification desired. Send resumes
with salary history to Chief Engineer, KMSS-TV,
3519 Jewella Ave, Shreveport, LA 71109 or fax to
3186314195. EOE

WE PLACE ENGINEERS
TV, POST, SATELLITE, VIDEO

KEYSTONE INT'L., INC.

© Pittston, PA 18640, USA

Phone (717} 655-7143
Fax/Resume (717) 654-5765 .

Dime Bank Bldg.. 49 S. Main St.

Broadcast R
ENGINEERING
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Setting new TV standards

BY PAUL MCGOLDRICK

As expected, the “Video and Broad-
cast Components” chapter of the PC
99 System Design Guide was published
near the end of April, allowing for last-
minute input from this year’s NAB. The
final version of the guide will define
what PCs will look like and what they
will do next year.

There are three different PC defini-
tions: Consumer PC 99, Office PC 99
and Entertainment PC 99. The Con-
sumer PC 99 is going to be an entry-
level machine, while the Office PC 99
will be heavy on office applications.
The latter one, the Entertainment PC
99, is what everyone will hope to sell —
and it is also the one to warch.

You should not be surprised that the
document clearly lays out a path to
replace any existing ideas of whata TV
receiver system is all about. If you were
expecting to go out next year to buy that
DTV receiver with the separate satellite
receiver and the DVD player, have the
tranquilizers ready. That’s not how Win-
tel wants it to be. And when you get such
large groups of PC manufacturers in
agreement, it will happen. Think the PC
industry is not ready for this step? Then
let’s straighten out a few curves here.

This Entertainment version of PC 99
requires the PC to have the following
capabilities: playback of MPEG-2 video
from DVD, playback of video from DTV
broadcasts, analog video input and cap-
ture, analog TV tuner, bus mastering of
MPEG sources, ability for the CPU to
de-multiplex MPEG transport streams,
DV decoding and encoding, de-interlac-
ing of SDTV and MPEG-2 playback —
without interference from background
tasks. Items that are recommended in-
clude: digital satellite reception, digital
cable reception and ATSC DTV support.

Is there anything inherently difficult
about incorporating these features? No.
Most are already down to a chip or two.
Video capture can be a direct software
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function or it can be in one chip from
AverLogic. For another $7, you can buy
their de-interlacer as well. Satellite re-
ception down to the decoding stages
now only requires two ICs thanks to
Broadcom and Philips. There are plenty
of decoding ICs to choose from, and
there are a number of superchips for
interactive digital cable. MPEG-2 de-
coding is available in a number of single-
chip solutions. But wait, now you don’t
need application-specific hardware at
all. For several months, Intel has been
quietly shipping a software application
to decode MPEG-2 on a Pentium-IL.

The document lays out
a path to replace any
existing ideas of what
a TV receiver system
is all about.

Although the system specification does
not note any specific audio decoding,
other than the ability to handle it, there
are several Dolby-approved software
applications for that. The carry-over PC
98 specs allow for other sources, as well
as the mixing and monitoring of them.
There is also a continuing pressure to
facilitate VBI reception and instructions
for 4X oversampling of the VBI dara.

The preamble to the chapter (Chapter
15) is one of the best clues as to where
Wintel sees the entertainment PC going.
Issues include “Increased use of multiple
screens and their associated display con-
trollers. This would allow a PC in the
den running a word processing applica-
tion to simultaneously supply a TV in
the family room with a DVD movie or
TV content.” Also, “Gradual separation
of receiver functions from display func-
tions. The two will be linked by software
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running on the host processor. This al-
lows different MPEGelementary sireams,
such as video, audio and data, to be sent
to the appropriate subsystems within the
PC. It also prepares the way for the
longer range goal of a video home net-
work.”

It is interesting, but not surprising, that
the specification does not address the
essentially incompartible 1,080i, other
than to mention “higher ATSC formats
are allowed.” This adds to the pressure
being put on the declared 1,080i players
to change their ways. That is going to be
interesting to watch.

If you are in the business of consumer
appliances and think that this joint ven-
ture between Microsoft and Intel is just
a lower-quality entertainment system,
think again. The specification goes to
great lengths to explain the possible
business models with “new revenue op-
portunities for participating manufac-
turers.” It also stresses that the specifica-
tions “add features while introducing
PCs to these traditional areas without
taking away any TV features. In partic-
ular, this means that the PC must meet or
exceed the video and audio quality of
traditional consumer appliances.”

There can be no doubt that this ap-
proach, hardly unexpected, will rock the
consumer electronics industry, which will
evolve as a giant add-on feature industry
for Wintel — or it will end up in a
continuing legal battle. If it goes the legal
route, [ personally think it will be a much
longer and more expensive bartle than
the browser wars, and it will be compli-
cated by a sense of patriotism for Wintel.

You can find Chapter 15 of the 0.7
Review Draft of the PC 99 System De-
sign Guide at Intel’'s web site: hrep//
developer.intel.com/design/desguide/
index.htm. It is more friendly than a
Word download at Microsoft. [ |

P_auT McGoldrick is an industry consultant
based on the West Coast.
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Matrix Routers

- by Videotek.

The entire SDR family of digital and
analog matrix routing switchers was
designed from an operator's point of view.

The power is in the control, and
control is yours to take... by name, by
murmber, by "From™ and "To", by input
and output, and also by salvos. Identify
sources, destinations, and salvos with
alphanumerics that are easily configured
from the front panel, or simply download
the information from a PC.

With a

wide range
of sizes,
types, and levels, the compact and
expandable SDR series meets your needs
for today and in the future at a
surprisingly affordable price.

Take control... contact Videotek for
more information on the SDR series and
single bus routing switcher family today.
With Videotek, you control the router...it
doesn't control you

pr— (V" momm

Premium Quality, Intelligent Design,
Smart Price...That's Videotek.

= VIDEOTEK"

B A Zero Defects Company

Five Year Warranty
1S0-9001 Certified

243 Shoemaker Road, Pottstown, PA 19464 Toll Free: (800) 800-5719 (610) 327-2292 FAX: (610) 327-9295
Visit us on the Worldwide Web: www.videotek.com
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Just another day
N the news game.

Like any sport, news is a
competitive game demanding
speed and accuracy.

Put Leitch on your team and
beat the competition to air.
Leitch's digital news sohitions
let you record, edit and play
to air faster and easier

than ever before.

News can become history quicker than
the flash of a red card. You need to play
smarter and faster than the competition
to win. Leitch's ASC VR300™ news
server lets you lead the news game by
giving you direct, real-time access to
shared Fibre Channel storage. Your squad
of producers, editors and journalists will
experience the

ultimate in team-

work, simultane-

ously recording

multiple feeds, editing a story, then
instantly playing it to air. You'll
suddenly be shaping entire stories you
once had to leave in the field, and
you'll have them on air before the
competition rewinds their tapes.

It's all possible with NEWSFlash?' the
world’s first Windows NT-based
integrated editing system designed
specifically for news.

NEWSFlash |, « poweriul new editing too

Add BrowseCutter, and you've given
your players all the equipment they
need-your news journalists will be able
to build rundowns, edit scripts, search
wires and browse digital video, right
from their computer desktops.

Like a solid game plan, Leitch's inte-
grated news system keeps your team
in championship form. All you

have to do is put -
the ball in the net. 79 g il
www. leltch.com/asc

For your FREE white paper
“Integrated News Solutions”

cAaLL(888) 843.7004 (US)
or 1+(818) 843.7004
Waridwide)
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