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DIGITAL INTEGRATOR 
DON'T LET THE TRADITIONAL LOOK FOOL YOU! 

This new audio console from Wheatstone has the most 
advanced DIGITAL FEATURES available on the market 
today! How about serial control of all switch, fader and 
eight- character source display settings -for 
TRUE INTEGRATION with routers and 
automation systems -or four stereo mix 
busses with simultaneous digital and analog 
outputs? Multiple mainframe sizes? Dedicated 
phone modules with DSP generated mix - 
minus for easy control of two to four callers? 

BUT DON'T STOP HERE: optional DSP 
equipped modules allow programmable duck- 
ing with gain reduction and master /slave 
selection, digital input attenuation, pan /balance, 4 -band 
sweep EQ (plus sweep high pass), and compressor /limiter 
with threshold, ratio, attack, release and makeup gain -all 
on each input! 

A meterbridge router controller panel can run our new 
Wheatstone rackmount switcher for hundreds of additional 
inputs. The totally modular hot -swap design accepts both 
analog and digital inputs. Dual metering is simultaneous VU 

and full scale digital peak. Add a PC based 
setup program for quick configuration of all 
displays, mutes, tallies, machine starts and 
mix -minus assigns (once set the PC is 
removed for console stand -alone operation) 
and you begin to see the power that lies 
behind this intuitively simple control surface. 

SOUND LIKE SOMETHING YOU'RE 
LOOKING FOR? Give us a call here at 
Wheatstone and ask about the brand new 

D -600 DIGITAL AUDIO CONSOLE -our sales engineers 
would love to tell you more! 

CD Distl 
D -600 Rooter 

,Lt 21a 
Controller Panel 

VVhc c-)t stono CC) rr orcltion 
600 Industrial Drive, New Bern, North Carolina 28562 (tel 252- 638 -7000 /fax 252 -637 -1285 /email: sales @wheatstone.com) 
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Installing nearly 2/3* of the DTV transmitters doesn't 
leave much time for other things. 

The last thing on the minds of our DTV installation experts is getting together for a group photo. 

Our dedicated (and very busy) DTV staff has already put more stations on the air than all of our 

competitors combined. So if you're one of the stations that need to be digital by November, you 

can rest assured our DTV field experts know what it takes for a smooth conversion. By the November 

1, 1998, U.S. DTV launch date, Harris had already partnered with 27 stations to lead the way into 

the digital era. But there are still more to go. And we're ready. With or without a team photo. 

1- 800 -4- HARRIS ext.3087 www.harris.com /communications 
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LAT OUT PERFORMANCE 

THE PT -42P1 FLAT PLASMA DISPLAY 
Panasonic technology has consistently established new standards for the 

industry. We refer to these accomplishments as "The Gold Standard." 

When it comes to gas plasma displays, "Gold Standard" means the Panasonic 

PT -42P1. Its widescreen 42" picture achieves new levels of brightness and 

contrast ratio. And its outstanding resolution makes you think you're looking 

through, rather than at the screen. 

The PT -42P1 not only offers Panasonic's bold new gas plasma technology; 

it delivers best of class performance for critical data display, video 
presentation and DTV studio production applications. 

THE PT-42P1. FOR YOUR IMPORTANT PRESENTATIONS, GO FOR THE GOLD. 

ONLY 3.5" SLIM! 

For more inPonnation on$ 

w at - ` Js_11C 
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ON THE COVER: Cover shows new 
antennas for Detroit stations WWJ -DT 
and WTVS -TV as installed last month 
on a 1087 -ft tower designed. fabricated 
and erected by LeBLANC Broadcast. 
An antenna for WWJ -TV was subse- 
quently installed and the station began 
operations on June 22'tl. The tower is 
capable of supporting a total of six TV 
antennas from the 50-ft candelabra. In 
addition, the tower is capable of sup- 
porting two FM panel systems and as- 
sociated services. Photo courtesy 
LeBLANC Broadcast. 
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A look at the technology that shaped this industry. 

Do you remember? 
You can win a Broadcast 
Engineering T -Shirt! 

What is the device shown in 

the photo on the cover of the 
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Engineering? The first five 
correct answers win a T -Shirt. 
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THE ATTDTENCE 

You don't need a crystal ball to tell that the future of audio is surround sound. After all. it's here 

right now. Millions of consumers already expect multichannel sound with their favorite TV shows 

and movies. Sound brought to life by Dolby Surround. And by Dolby Digital for 5.1 channel audio 

with digital TV. So. if you aren't delivering programs with Itiehannel audio today. where will 

your audience be tomorrow? For atom information on surround technologies and products 

front Dolby. visit our web site. 

tya w.dolbv.eonu/tyaudio 

DO Dolby 
BREAKING SOUND BARRIERS 

Dolby Laboratories 1ne. 100 Potrero Avenue, San Francisco, CA 94103 -4813 Telephone 415- 558 -0200 Fax 415 -863 -1373 

Wootton Bassett. Wiltshire, SN4 8(11. England Telephone (44) 1793 -842100 Fax (44) 1793 -842101 www.dolby.com 

Dolby xnd the double- If .ymbA arc Iradcfnark. of I Mlhy Lxkrtm,,riea O I "'/" Ilhr LnMnxmrie. Inc S'' FI bI'/ 
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Let the buyer beware 
Idust returned from a family reunion. It was great to meet and visit with cousins, aunts and uncles. 
We reminisced and laughed about old times. Sharing stories and recollections all are part of what 

make reunions such memorable occasions. 
Documenting such events is always important. And, for me, the small disposable film cameras have 

been a convenient solution. This time, unfortunately, I was tricked through a camera manufacturer's 
deceitful labeling practices. 

Just before leaving town I purchased three of the small green disposable cameras. While at the reunion, 
I took about 75 photos of family and friends. You know the goofy shots that mean something to only 
me. In addition, there were the obligatory family pictures. Those one -of -a -kind, never- to -be- repeated 

photos of entire families - those that help you remember loved ones 
and those that remind you of who's missing, for instance, my dad 
isn't in the photos this time. 

After returning home, I took the film to be developed. Upon 
picking it up, I was shocked to learn that the developing wasn't the 
typical $6 per roll but $12 per roll. Curious, I asked why, and was 
told, "That's just what we charge for that kind of film." I realized 
something was wrong here, but I just hadn't yet figured it out. 

After looking at the pictures, I was so disappointed I almost cried. 
The photos are grainy, fuzzy, out of focus and, frankly, just plain 
crap in terms of image quality. I'm used to getting decent picture 
from those inexpensive 35mm disposable cameras but these pic- 
tures were totally inferior to what I'd expected. And, it wasn't just 
that I had a bad camera because all three cameras produced equally 
bad pictures. 

Finally, I noticed a small phrase on the package containing the 
developed pictures. There was the phrase "24mm film." 24mm 

film? Who the hell ever heard of 24mm film? 
Where I thought I'd purchased 35mm film cameras, instead, I was getting 24mm film cameras. Adding 

to my growing anger was that no where on the green and black camera packaging does it say that the 
film is 24mm, not 35mm. If I had chosen the smaller film format, there would be no one but me to blame. 
But in this case, the manufacturer hides that significant detail. 

All this leads me to believe that a similar case of misleading sales tactics are about to be unleashed 
upon American consumers. 

Viewers are going to find themselves purchasing TV sets with no information on the actual display 
characteristics. Vendors are going to use every trick in the book, including such weasel words as 
"digital," "16x9," "improved resolution" and who knows what else to entice the purchase. The result 
is that consumers will have no idea of what image quality they're actually going to get. It's already 
started. At one press event, when asked about lines of native resolution of a particular set, the 
manufacturer refused to answer the question. 

So, thanks to the inept FCC, we're facing the launch of DTV sets of varying image quality and no 
assurance set makers won't use every trick in the book to confuse and confound consumers. Perhaps, 
instead of using bogus phrases or numbers to confuse us, the set vendors may just try to hide the truth 
by say nothing - just like I discovered on those little lousy cameras. 

Let the buyer beware was never more true. 

Brad Dick, editor 
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Introducing 
Next Generation ifpconversion 

A VILA 
When Our Space Meets Your Space.. 

D/LA 
CONVERTER 

SPACE 
TQ GROW 

AQIJII.,1*%. 
More than you'd expect from a DN /HDTV Upconverter. Fora lot less than you'd expel ! 

AQUILA 
Next- generation 3D adaptive interpolation technology - Conceived in the Stellar Series frame - For a universe of possibilities... 

THE STELLAR SERIES FRAME 
A highly modular, 4RU housing frame built to accommodate multiple Aquilas (up to 4 Aquilas in 1 frame) 

w 

e Advanced adoptive 3D interpolation Up to 4 Aquilo Upconverters in one Stellar Series from 

Standards: 480p/720p 

1035i/1080i/1080p 

4 :2 :2 (601) and /or NTSC inputs 

HD serial digital and/or component analog output 

ww.miranda.co 
1-800-224-7882 

Full cropping, zoom and aspect ratio control 

Full power supply redundancy 

Modular architecture provides maximum flexibility 

and expandability 

Tel. 514.333,1112 

Fax. 514.333.9828 

Saint. Laurent,(Q 

(anada 
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Kennard's army of lawyers 
The May editorial titled, "Kennard's 

army of lawyers" hit the hot button for 
several Broadcast Engineering readers. 
Here are a few of their comments: 

Just a short note to let you know 
that your editorial hit the nail on the 
head and I hope that at minimum the 
vice president and key FCC officials 
along with Kennard gets a copy of 
that editorial. 

Commercial broadcast is in complete 
disarray with the deregulation and lack 
of technical expertise in the FCC. 

Best regards, 

DEAN SEVER 

SBE MEMBER 

BROADCAST CONSULTING ENGINEER 

Bravo for going to bat, Brad Dick. We 
faxed your editorial to Senator Burns as 

a follow -up for a request. We operate 
cable systems in mobile home parks 
and Comcast, Insight and ATC have 
retracted their offer to buy [our system] 
"due to the Cable Act of '92." Yet, 
AT &T and MediaOne may be allowed 
to merge, because they don't rival each 
other. Is this a level playing field? 

Recently, Ex- Commissioner Chong 
told us (since '92), "You are operating 
in a gray area, you are caught in the 
middle...even though FCC abrogated 
grandfathered exclusivity, you have to 
continue paying royalties to the park." 

The [Telecommunications] Act was 

about fostering competition. Odd, in 
view of the consolidation that has oc- 
curred. Are we being used as pawns? 
No answer from FCC /Congress for 
years. 

HANS HETTLER 

CABLE SYSTEM OPERATOR 

I find it very interesting that Clinton 
chose not to nominate a single person 
with an engineering background as one 
of the current commissioners of the 
FCC; all five are lawyers. After reading 
their bios, it is difficult for me to avoid 
the conclusion that the majority (at 
least three of the five) of his choices 
were based on how politically correct 
they looked on paper, and not how well 
they would perform their jobs. Ken - 
nard's bombastic comments have done 
nothing to dissuade my opinion. 
If Kennard really wants to protect the 

consumer, as he so often claims, he 
needs to sit down, shut up and let the 
experts weed out solutions. He also 
needs to realize that progress may be 

slim on his boss's watch. Exacerbating 
the situation will only draw attention 
away from the real issues. 

BILL FIELD 

EXTRON ELECTRONICS 

New digital tape format 
In the May article, "New digital 

consumer format," the author says 
that DVHS will utilize the huge sup- 
ply of VHS tape that has already 
accumulated. 
How is that so? D -VHS will not 

likely record on standard VHS tape, 
will it? You can't record an S -VHS 
signal onto a tape made for VHS/ 
VHS -HQ recorders. 

10 Broadcast Engineering July 1999 

KENNETH OTTO 

WBCC TV 
COCOA, FL 

News editor Larry Bloomfield re- 
sponds: 

With regard to the article I wrote, 
"`New digital consumer format," you 
were on track when you questioned if 
this consumer device is capable of re- 
cording digitally received material (bit 
streams) on VHS tape. Please keep in 
mind that this is a consumer device. 
JVC incorporated legacy format capa- 
bilities into it, which would include 
functionality to record and playback 
the older "supply of VHS tape that has 
already accumulated," as stated in the 
article. This is, however, for analog 
material only. When in the "VHS 
mode," the device it is not a digital 
recorder. 

Dave Walton, marketing communica- 
tions manager at JVC, says, "The D- 
VHS recorder is designed around VHS 
recording technology to ensure com- 
patibility with over 700 million VHS 
recorders worldwide. In the VHS mode, 
the machine will behave just like any 
other VHS recorder and use the same 
tape. When recording digital bitstreams, 
a higher grade of tape is required, and 
therefore tapes bearing the 'D -VHS' 
mark must be used. The huge world- 
wide inventory of VHS recordings will 
not be obsolete with D -VHS." 

Recent Freezeframe 
winners: 

August Villasenor, ECE 
Quezon City, Philippines 

Garen Braun 
KGAN,Cedar Rapids 

Norm Birnbaum 
WTHR -TV, Indianapolis, In 

This month's question is on page 6. 
See if you can identify the item on the 
cover. The first five correct answers win 
a Broadcast Engineering T- shirt. 
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Big Things 
come in 

Small Packages 
Automation has never been so compact, affordable, and easy to use. 

The revolutionary new Micro StationT" Automation System incorporates a video server, 
machine control, and field-proven software into a complete station -in -a -box system. 

To find out about all the big things that come in this small package, 
contact Odetics Broadcast today. 

Micro Station 

K; 
meo RP 

} 

.II Ili; 

Iill 7.111 

A 

The Americas 714 -774 -2200 
Europe +44 (0) 118 927 -4600 
Asia Pacific +65 324 -0636 

OdPtics 
Broadcast 
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Email: broadcast- sales®odetics.com 
www.odetics.com/broadcast/ 

(melics, Inc. 1949 &1I 

Digital Management Solutions 
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One man took a small step and made a giant leap. 

3 

Digital Betacam 
New PowerHAD'" widescreen CCDs 

12 -bit DSP 
New cinematography features 

I clac CVT75X1 
Batsman' SX 

Extraordinary sensitivity 
Widescreen switchable 

Robust digital acquisition 
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With a single step the world entered a new era in space 

exploration. Just as a single step with Sony takes your news operation into a new 

dig: tal era. That's because Sony gives you the most extensive line of SDTV- Ready camcorders 

today to meet your needs. BETACAM SX", for example, originates the MPEG 4:2:2 algorithm directly in the camcorder 

so you can transmit signals at twice real -time and ensure high server storage efficiency. Plus, you can use it directly in 

One small step with our DTV -Ready camcorders 

lets you take one giant leap into the digital world. 

editing and maintain the highest digital quality through to the Play to Air server via this global MPEG standard. 

Digital BETACAM," now expanded with three new camcorders, supports the highest quality 4:2:2 digital format making 

it perfect for special events, documentaries and magazine shows. And for 

more budget- conscious news acquisition, there's now widescreen DVCAM:" 

Betarom SX Family 

Evolved from Sony's 15 -years of development, you'll find this entire SDTV line 

familiar in functionality with the features and performance you've been asking for. 

DVCAM Family 

To take that step into the widescreen DTV future, call 1-800 -635 -SONY. ext.NA or visit www.sony.com /production. 

We're ready. Are you ?'" 

L VCAM SONY 
DVCAM 

Range of camcorders for all tasks and budgets 
New high -end widescreen DSR -500WS 

New low -end switchable 16:9/4:3 DSR -PD100 
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News 

Production company shoots first HD sitcom pilot 
BY LARRY BLOOMFIELD 

Asouthern California production 
company recently filmed and pro- 

duced the first multicamera sitcom pi- 
lot in a high- definition format. 

RC Productions used three Sony HDC- 
750 HD portable studio cameras, pe- 
ripheral equipment, CCU monitors and 
three dedicated Sony HDW -500 HD 
VTRs to film the pilot for "Sam `N 
Ella's" in the 1035i 30fps format. The 
program focuses on a Chicago restau- 
rant located across the street from the 
Second City Actors Workshop, with 
some of the actors serving as the restau- 
rant's staff. 

"A great deal of interest has been 
expressed by all the networks," said 
Tony Pretzello, the show's line produc- 
er. "Both because the story concept is 

good and the show is in the new digital 
high- definition television format." 

The shoot was done at Empire Studios 
in Burbank, CA, in one of its three 
NTSC studios. However, the only Em- 
pire Studio technical equipment used 
was its audio mixer and intercom gear. 

The engineering 
manager, An- 
drew Sabol, had 
a small tempo- 
rary control 
room built to 
house the addi- 
tional high -defi- 
nition equipment 
in a small corner 
of the studio. 

When Sabol 
was hired to head 
up the electronic 
aspects of the 
show, the direc- 
tor had not been 
decided upon. 
There are two 
ways the multicamera show could be 
done. One way is to use isolated tape 
machines, in the same manner that 
filmed shows are done with the director 
on the floor. The other way, in addition 
to the isolated tape machines, is to run 
everything through a switcher and give 

RC productions used Sony HDC -750 cameras to film the pilot for 
Sam 'N Ella. the first sitcom to be filmed and produced exclusively 
in an HD format. Photo by Isabella Vosmikova. 

FRAME GRAB 
A look at the issues driving today's technology 

Internet experience segregates 
different consumers 
Income and education are key differences between experienced 
and less experienced at;41 off-line con ers. 

Online more than 0 less than 
42 months 

Median age of head 
of household ° 38 

Median household $59,860 income 

Percent college 
educated 

Percent.. 
xhíla collar . 

Percent technology /, 
optimists, 

88% 

66% 

onths 

41 

$52,050 

65% 

38% 

67% 

Offline 

49 

$29,230 

36% 

22% 

40% 

SOUK" R "" .riirreefai 
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the production company a line cut show 
with the director calling the shots in a 
television control room (booth). In each 
case the show is put together in post - 
production. 

When the shoot was over, the tapes 
were taken to Laser Pacific in Holly- 
wood, CA, where the show was put 
together by Tucker Wiard. The tape 
playback units provide an NTSC- letter- 
box format output. Using this low - 
resolution output with an AVID Media 
Composer, Wiard edited the show, gen- 
erating an edit decision list (EDL). The 
EDL was then taken to Laser's HD 
online edit suite where the final HD 
version was put together using the high - 
quality equipment. 

"The show went together like we've 
been doing it for several seasons, " said 
Pretzello. "The only differences were 
the 16:9 monitors and some exception- 
ally sharp and outstanding pictures." 

Wiard, who was on set during some of 
the taping, said that production was 
delayed a couple of times as they had to 
wait for the touch -up paint to dry. Nor- 
mally this is not an issue in NTSC as it 
can't be seen. Wiard also pointed out 
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Cover all the bases with 
Portable One Dual Domain 

Interface 
Digitar 

Today's audio testing requires a comprehensive audio analyzer. A hand -held jitter meter or 
audio monitor just won't do. Whether you're facing a new high performance a/d converter, 

multimedia audio, a transition to digital broadcasting, or just another 
routine week of maintaining a mixture of digital and analog equipment, you'll need to make 

three types of measurements: digital audio, digital interface, and analog audio. 
The Portable One Dual Domain does all three. 

Digital Audio - 
Generate signals and measure: 

Level & Ratio 
THD +N 
Frequency 
Phase 
Noise & Amplitude 
Crosstalk 
IMD 

Plus: 

Digital Interface - 
Measure key interface 
parameters, including: 

Jitter -in UI or nanoseconds 
Sample rate 
AES signal voltage 
Frame delay 
Delay relative to house sync 

Flexible digital interface testing is vital for 
troubleshooting and verifying performance 
of digital audio at the systems level. Portable 
One Dual Domain impairment signals allow 
simulation of real world transmission and 
interface problems. 

Analog Audio - 
Generate signals and measure: 

Level & ratio 
THD +N 
Frequency 
Phase 
Noise & Amplitude 
Wow & Flutter 
Crosstalk 
IMD 

Save 30 test setups internally in non -volatile memory. 
True Dual Domain instrument with independent analog & digital generators and analyzers. 
Monitor - Listen to all measurements in the digital and analog domains over 
the internal loudspeaker or a pair of headphones. 

Pass Mode - Sends input to output while modifying status bytes, validity bit, etc. 
A lifesaver for diagnosing equipment incompatibilities. 

Rugged purpose -built case protects the instrument. 

Audio ' 
precision 
PO Box 2209 
Beaverton, Oregon 97075 -2209 
Tel: (503) 627 -0832, Fax: (503) 641 -8906 
US Toll Free: 1-800-231-7350 
Web Site: www.audioprecision.com 
Circle (105) on Free Info Card 

Lease Plan 
Available 

Cover your bases by requesting an immediate demo of the Portable One Dual Domain from 
one of our worldwide force of Audio Precision representatives. 

INTERNATIONAL DISTRIBUTORS: Australla: VICOM Australia Pry. LW_ Tel 3 9563 7844; Austria: ELSINCO GmbH. Tel. ( I ) 815 04 00: Belqplum: Heynon NV., Tel. 11 60 09 09. Brazil: INTERWAVE LTDA.. 
Tel (21) 494- 2155. Bulgaria: ELSINCO Rep. Office Sofia Tel. (2)958 1245. Canada:GERRAUDIO Distnbutan, Tel. (613)342-6999. China, Hong Kong: ACEIIn10Co. Ltd, Tel 2424- 0387:S6. V Instruments Co Ltd. Tel. 
Cradle: ELSINCO Rep Office Zagreb. TeL 5 0 1 615 34 s r o.. Tel: (2) 4966 89: Denmark: npn Elektronik aps. Tel 86 5>7 15 11, FlnI.nd: Genetic Oy. Tel 17 813 311. France: ETS Masorete. 
Tel (1) 45 83 66 41. Germany: RTW GmbH d Co KG . Tel. 221 70913 -0. Grew: KEM Electronics Ltd., Tel. 1 6748514/51 Hungary: ELSINCO Budapest KFT Tel: (1) 339 0000; India: Common Induslnes. Tel 11-6311606. 
Israel: Den-El Technologies. Ltd.. Tel: 3{478770: Italy:Auda Links rI. Tel 521648723. Japan: TOVOCorporabon. Tel: 3( 5688) 6800. Korea: BdPInlemalional Co. Ltd.. Tel: 2546-1457. Malaysia: Tesi Measurement8Egineenng 
Sdn.(Selango ). Tel. 3 734 1017. Test Measurement 8 Ergmee ,ne Sdn (Penang), Tel. 4 6422088, Netherland*: Haynes B V . Tel. 485 55 09 09. New Zealand: Audio d Video Wholesalers, Tel 9 279 7206. Norway: Lydconult. 
Ter. 4769 -178050. Poland: ELSINCO Polska sp z o.o Tel (22) 39 69 79, Portugal: Acubon Elecuoacusbra Lda . Tel 1 940 1785. Singapore: THE Systems Pie Lid.,Tel 747- 7234. Slovakia: ELSINCO Slovensko s r o.. 
Tel. (7) 784165: Slovenia: ELSINCO d.0.0..(61) 1336279. South Ahka:SOUNDFUSION MFG., Tel: 11 477-1315, Spain: Alava Ingenieros Tel. 91 567 97 00, Sweden: TTS Tat &TOnStodioleknik AB.Tel 31525150. Switzerland: 
Dr. W A.Gunlher Audio Systems AG. Tel: 1 910 45 45: Tslwan. R.O.C.: Double Advance Tech.. Tel: 2 2596 0696. Thailand: Massworld Company Ltd Jet. 2- 294-4930: UMW Kingdom: Thurlby Thandar Instruments. Ltd.. 
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that the prop squiggly -line menus nor- 
mally used in NTSC productions were 
replaced with real menus as you could 
actually read what was on them. 

Sabol added that determining the as- 
pect ratio the show would ultimately be 

delivered in was one crucial item that 
could not have been overlooked. While 
the show was filmed and produced in 
16:9, Sabol said had the film been deliv- 
ered in 4:3, some shots would have been 
cropped so that actors would not have 
appeared on screen. 

During the filming of the pilot, Sabol 
said a downconverted NTSC version 
was also recorded for offline editing. 
Recording the low- resolution version 
saved the production company rental 
costs for using a downconverter for 
editing purposes. 

Pretzello believes this is the first mul- 
ticamera sitcom pilot done in high - 
definition. "We put together a really 
great, well- experienced crew and en- 
countered no problems whatsoever," 
Pretzello said. 

KOMO broadcasts 
first local digital 
newscasts. 

OK, here we go. Roll the open. 
Up sound -full. Standby to 

the studio. Dissolve to two 
and cue the talent." With these words 
on May 18, 1999, Greg Berg, director 
of KOMO 4's 5p.m. News in Seattle 
made television history. Berg opened 
the first local news program to be broad- 
cast from start to finish in digital high - 
definition. 

According to Joe Barnes, KOMO's 
news director, the May 18 news pro- 
gram was the first to be broadcast in 
HD. Future local newscasts, a total of 
about 32 hours a week, will be done 
simultaneously in both analog stan- 
dard- definition on channel 4 and high - 
definition on KOMO -DT channel 38. 

With more than 3500 HDTV sets in 
the Seattle area, "We are now the first 
in the world to broadcast local daily 
news in digital high- definition tele- 
vision," says Pat Holland, vice pres- 
ident of technology for Fisher Broad- 
casting Inc. 

Holland said he had to come up with 
a plan just six days before KOMO 

became the first station in the country 
to broadcast not just one but all of its 
local news programming in digital 
1080i HD. 
"Mixing SD, HD, 720p, 1080i, etc. 

signals will be a learning experience 
for everyone," Holland said. The land- 
mark broadcast was the result of KO- 
MO's ongoing close, strategic relation- 
ship with Sony. 

Sony high- definition multipurpose 
HDC -700 studio and HDC -750 porta- 
ble cameras and HDW -500 HDCAM 
VTRs are used for KOMO's simul- 
casts. KOMO was able to produce the 
newscast in HDTV and simultaneous- 
ly output standard definition using the 
cameras' on -board downconverters, 
thereby eliminating the need to con- 
duct two separate broadcasts. 

The analog outputs were switched 
through KOMO's Grass Valley 300 
production switcher. With a little in- 
house engineering, the technical staff 
at KOMO was able to tie the Grass 300 
switching commands into their Leitch 
digital routing switcher, which is where 
the digital outputs were switched. Since 
news normally consists of hard cuts, 
the video transitions were simple for 
this first ever event and will be the 
order of the day for a while. Holland 
says that KOMO will be installing a 

digital switcher in the very near future 
that will handle effects and wipes. 

Although committed to 720p, in or- 
der to launch its HD news efforts 
KOMO went with Sony's 1080i equip- 
ment with the promise that Sony would 
retrofit the equipment to 720p when 
the boards are available. Laurence J. 

(Larry) Thorpe, Sony's vice president 
of acquisition systems, said that equip- 
ment would be available some time 
this fall. 

Holland said some of the news stories 
KOMO has been airing in HD have 
been in stereo when appropriate. The 
station would consider broadcasting 
AC -3 audio when more permanent HD 
production facilities could be built and 
each story would be addressed on its 
own merits. 

Fisher Broadcasting is owner and op- 
erator of two ABC affiliates, KOMO- 
TV in Seattle and KATU in Portland. 
Fisher Broadcasting also owns Fisher 
Communications Inc. and a number of 
radio stations. Holland stressed that 
the lessons learned in Seattle will go a 

long way in developing other television 
properties as the occasions come up. 

KOMO has a long history of adopting 
new technology before other West Coast 
commercial stations. The station began 
broadcasting in color in 1954, in stereo 
in 1984, and was the first to begin HD 
broadcasts in 1997. 

KOMO -TV, Seattle, began broadcasting its local newscasts in an HD format in mid -May. 
While the ABC affiliate is currently broadcasting in 1080i. it plans to broadcast in 720p 
this fall. 
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Grebow joins Sony, 
Henderson promoted 
at Chyron 

Edward Grebow was recently named 
president of Sony Electronics Broad- 

cast and Professional Company by So- 
ny's president and CEO Dr. Teruaki Aoki. 
Grebow, former president and CEO at 
Chyron Corporation left the broadcast 
graphics, routing and automation sys- 

tems company after a two -year stint. In 
addition to his Chyron experience, Gre- 
bow brings to Sony "a wealth of experi- 
ence in network television, television 
production equipment manufacturing 
and related fields," says Dr. Aoki. 

Grebow's experiences also include a two - 
year tour with the Bell Atlantic, Pacific 
Telesis Group, and Nynex joint venture 
TELE -TV, and seven years as executive 
vice president of CBS Inc., where he was 
involved in broadcast operations and en- 

IBM debuts copper 
chip technology 

gineering, technology, management- infor- 
mation systems, facilities, personnel, and 
general administration. 

Grebow fills the seat at Sony formerly 
held by Charles A. Steinberg, who re- 
cently took the position of Special Advis- 
er to Dr. Aoki. 

Chyron didn't let the seat vacated by 
Grebow grow cold. In a public announce- 
ment made the same day Grebow's move 
to Sony was announced, Chyron named 
Michael I. Wellesley -Wesley its execu- 
tive chairman and promoted Roger 
Henderson to the position of president 
and chief executive officer. Neither Welle- 
sley- Wesley nor Henderson are strang- 
ers to Chyron. Wellesley-Wesley has been 
a director and non -executive chairman 
at Chyron since June 1997 and served as 

chairman and CEO from June 1995 to 
June 1997. Henderson, also a director, 
was an executive vice president and 
managing director of Chyron's U.K. - 
based subsidiary Pro -Bel. 

IBM recently introduced the S/390 G6 
Parallel Enterprise Server - the first 

server to be powered by copper chips. 
What makes the G6 special is that it is 

capable of delivering nearly 50 percent 
more performance over its predecessor, 
the G5. By employing the copper tech- 
nology to the G5, IBM was able to 
exceed the old 1000 -MIPS barrier, bring- 
ing performance up to 1600 MIPS. The 
copper approach also permitted IBM to 
nearly double the number of transistors 
and add two additional processors to 

IBM's copper chip technology allows its 
newest servers to process 1600 MIPS. 

the G6's multichip module (MCM) with- 
out increasing its size. The G6 also 
takes advantage of IBM's advanced elec- 
troplated flip -chip technology, which 
supports increased performance and 
more efficient communications between 
the chips on the MCM and other parts 
of the system. This ability is important 
because the dense copper circuitry on 
the MCM demands packaging capable 
of supporting up to 50,000 UOs. 

The 127mm- square multichip mod- 
ule features 31 chips, including 14 mi- 
croprocessors with nearly 1.4 billion 
transistors, each running in excess of 
630 MHz, wired together on the MCM. 
The MCM itself is composed of 88 
layers of glass ceramic substrate and six 
layers of thin film wiring. In addition to 
this there are eight L2 cache chips, each 
with a 2MB capacity (a total of 16MB 
of L2) which is shared by each of the 
CPU chips, four memory bus adapters, 
two cryptographic elements, two stor- 
age control chips and one clock chip. 
There is nearly a kilometer of wiring 
keeping all of this connected. 

The MCM connects to the system 
board with 4224 pins, of which up to 
2400 are signal I/Os and the remainder 
are power and ground pins, enabling 
uniform power distribution along with 
increased noise immunity. 
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Pending legislation 
allows DBS to carry 
local signals 

NewCongressional legislation would 
imposea "must carry" requirement 

mandating that any DBS service that 
offers any local programming must of- 
fer all local programming in those same 
markets. 

The legislation in both the House and 
Senate would impose new regulations 
by 2002. The bill aims to level the 
playing field between cable and satellite 
and foster better service at lower prices 
as the result of competition. 

The legislation passed the U.S. House 
on April 26 with a near -unanimous 
approval in a vote of 422 -1, with Rep. 
Robert Brady casting the sole dissent- 
ing vote. The Senate passed a similar 
bill in late May, and a conference com- 
mittee has been named to reconcile the 
two bills. 

With final action on the satellite bill 
imminent, DirecTV has announced 
plans to join its competitor, EchoStar, 
and deliver local broadcast network 
channels by satellite to more than 50 
million homes. The bill would open 
211 designated market areas with more 
than 1575 NTSC stations to both Echo - 
Star and DirecTV. 

DirecTV's offering of local- into -local 
is contingent upon two actions. First, 
the FCC must approve the acquisition 
of the remaining Tempo high -power 
satellite assets, which will provide Di- 
recTV with additional full CONUS ca- 

pacity. Second, the passage by Congress 
of legislation that will allow satellite 
companies to provide local- into -local 
service. With the timely FCC approval 
of the acquisition of Tempo's frequen- 
cies at 119° during the first part of June, 
DirecTV can now roll out local -into- 
local service beginning later this year. 

They will be able to deliver some of 
these signals from the existing in -orbit 
Tempo II satellite at the 119° slot. Di- 
recTV service is currently offered via 
their three birds at 101 °. No mention 
was made about legacy issues with cur- 
rent subscribers. 

DirecTV also expects to introduce a 

combination DirecTV /ATSC set -top 
box, which will allow consumers to 
seamlessly integrate satellite program- 
ming with digital off -air signals as local 
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We Eat 
the Cam 

The PESA Tiger is quickly`` 

becoming the router of 

choice for studio and mobile 

broadcasting around the 

world. Its no wonder the 

competition is nervous! 

The PESA Tiger size advantage is undeniable - a 144x144 video switcher 

requires only 12RU, while the audio switcher packs two channels of 

analog or AES audio into a scant 8RU. And there's plenty of muscle behind 

those good looks. Both Tiger switchers support mixed analog and digital 

matrices in the same frame. 

The Tiger delivers absolutely unbeatable packaging, bullet -proof performance, 

and the flexibility to take on new challenges. Its a killer combination 

It's ajungle out there...and its full of Tigers. Anything less isjust lunch. 
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Broadcast 
Solutions 

for broadcast professionals. 

"My job is to make 
sure our listeners hear 
a seamless, interactive 
broadcast -and 
fortunately, that's 
Gentner's 
job too:' 

Introducing our NEW state -of- the -art 
24 bit digital hybrid -DH30 

Gentner offers telephone interface products for any 
broadcast setting -from live remote, to broadcasts, 
to listener call -ins. We have the right solution for you. 

== Gentner 
Perfect Communication through Technology. 
Service, and Education.'" 
1.800.568.9239 1.801.975.7200 www.gentner.com 
Fax -On- Demand: 1.800.695.8110 DH30 Doc. =3014 
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broadcasters convert to digital. EchoStar's Charlie Ergen wel- 
comed DirecTV "to the right side of competition. 

"We always knew as a company that once we got legislation, 
they (DirecTV) would compete with local- into -local. They 
have to or else we will have 90 percent market share in the DBS 
business," he said. 

The legislation also settles the issue of satellite television 
companies carrying distant network affiliate broadcasts. CBS 
and Fox filed suit against DirecTV in U.S. District Court in 
Miami, claiming that such carriage violated the Satellite Home 
Viewer Act. The Court ruled satellite companies were illegally 
providing network broadcast to more than 700,000 customers 
and ordered satellite companies to cease carrying network 
broadcasts. 

FOX Leaves NAB 
The Fox Broadcasting Company and its 22 owned and 
operated television stations withdrew its membership in the 

National Association of Broadcasters (NAB) in June. 
The action is in an apparent protest to a decision made by NAB's 

board of directors to continue to lobby to retain the 35 percent 
ownership cap on network -owned stations, which is the percent- 
age of homes that network -owned stations are permitted to cover. 

The Telecommunications Act of 1996 raised the percentage of 
homes each network's O &Os are permitted to cover from 25 to 
35 percent coverage. Since that legislation was passed, the 
networks have expressed that they'd like an even a larger 
percentage. 

Although the NAB board decision disappointed network 
representatives, Fox Broadcasting and its stations are the only 
ones to withdraw membership in NAB over this issue to date. 

"The decision to withdraw from NAB was made after thoughtful 
deliberation," said Peggy Binzel, Fox lobbyist and News Corp. 
senior vice president. "We do not take any glee in this decision. 

"Broadcasters face growing competition from cable, satellite 
services and the Internet. The broadcasting industry can not 
continue to be aggressive competitors in the future if we are bound 
by rules designed for yesterdays three network universe," she said. 
"Deregulation of broadcasting is Fox's number one legislative 
priority. The board of NAB has taken a position in direct conflict 
with this priority. Our decision is not just about one issue; it is about 

a different point of view regarding the 
future of broadcasting." 

"The Fox withdrawal did not come as 

a surprise," said Dennis Wharton, se- 

nior vice president of corporate commu- 
nications at NAB. 

Wharton says the industry "is much 
more effective if we can present a 

united front before public policymak- 
ers, but the real strength of the NAB 
comes from the fact that we have 
member stations at the grass roots in 

every city, every county, and every district in the country." 
Network withdrawal is not unprecedented in NAB's history. 

ABC withdrew for a year and a half in the early '90s. Wharton 
says, "FOX will be welcomed back into the fold should the 
network choose to return." 

Dennis Wharton 
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How do you make the future work? 

Keep Your Signals Straight. 

Today's complex technology makes 

signal management all the 

more important. Only Chyron's 

Pro-Bel can provide a total "home 

grown" systems solution for routing, 

media management, automation, and master 

control, in addition to interfacing with other manu- 

facturers' products. No wonder our expert solutions have been 

sought out by the world's television leaders for over 20 years. 

Combining a unique, integrated approach with a clear vision of the 

digital era, Pro-Bel is the partner of choice for CBS, DirecTV, 

Madison Square Garden, NBC, Primestar Inc.. two select channels 

for Cablevision /Rainbow, ICI, five select services for Turner 

Entertainment Networks, and Williams Vyvx Services -industry 

leaders who rely on the Pro -Bel team for premier solutions, 

cutting -edge products, and reliable support. 

Our clients are confident in our commitment to service and in 

our ability to meet their needs as we step into the next century. 

Together we'll make the future work. 

SIGNAL TRANSMISSION 
MANAGEMENT AUTOMAT ION 

WWW.CHYRON.COM 
516 1845-2000 
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Judge rules AT &T 
must share cable 
lines with Internet 
competitors 
In a ruling that may affect access to the 
Internet, a federal judge in Portland, 

OR, ruled local governments can force 
the AT &T to open the cable modem 
market to competing Internet service 
providers. 

This ruling involves a case which rep- 
resents one front in a battle that has 
pitted AT &T against a coalition of ISPs 
and consumer groups that argue that an 
emerging source of high -speed Internet 
access, cable modems, faces monopoly 
control. The argument being that just as 
local phone companies must connect to 
a variety of long- distance providers, 
cable companies should offer a variety 
of ISPs if they offer any Internet servic- 
es. On another front, American Online 
and other ISPs have been lobbying reg- 
ulators and Congress to make cable 
companies offer their high -speed Inter- 
net subscribers a choice of service pro- 

viders, without giving a leg -up to any 
one in particular. 

In his ruling, Judge Panner said that 
AT &T had "no contractual right under 
the franchise agreements to exclude com- 
petitors from the cable modem platform." 

AT &T announced it is seeking a speedy 
appeal of Panner's ruling. The company 
claims the Cable Act prohibits local 
governments from stipulating that com- 
panies must provide telecommunica- 
tions facilities and services as a condi- 
tion of a franchise transfer. 

The battle began when AT &T an- 
nounced it would purchase Tele -Com- 
munications Inc. (TCI), one of the na- 
tion's largest cable companies with 14 
million subscribers. The cable infrastruc- 
ture would also give AT &T significantly 
greater bandwidth and carriage abilities. 

Changes in the ownership of cable 
companies must meet the approval of 
local governmental entities before those 
deals become final. ISPs and other con- 
sumer groups in the Portland and Mult- 
nomah County area urged local politi- 

cians to challenge the deal. ISPs and 
consumer advocates contend that 
AT &T should not be allowed to use 
TCI's cable lines to offer Internet access 
exclusively through the At Home Net- 
work, a cable modem service provider 
partly owned by AT &T. 

The Portland City Council and the 
Multnomah County Commission did 
not approve the franchise transfer when 
the issue came before them, saying 
AT &T must first allow competing pro- 
viders to offer high -speed Internet ac- 
cess over its cable lines. 

Cable companies argue there is little 
incentive to expend the large amounts 
of money to upgrading infrastructure 
for high -speed Internet connections if 
merely to become a pipe for competi- 
tors and other services. This very signif- 
icant decision will no doubt have a 
ripple effect through other local gov- 
ernment entities 

Send questions and comments to: 
larty_bloomfield@intertec.com 

Axon. 
Taking audio 

embedding 
and extraction 

to new 
heights 

Digital and analog audio embedding 
one card. The Axon AEB -421 audio 

embedder card offers you dual benefits 

in two areas! Firstly, you can 

embed either digital audio or 

analog audio with the same 

card. And secondly, you've a 

choice of either 7552 coaxial input 

on or 11052 balanced imput correctors. 

Naturally, the ADB -124 embedded audio 

extractor card also lets you choose 

digital and analog outputs and has the 

same choice of connector types. With 20 -bit ND 

and DIA conversion on the card, Axon takes audio 

embedding to new levels of quality, convenience and 

efficiency. 
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AXON DIGITAL DESIGN BV 
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FCC U . date 

FCC considers new broadcast services on channels 60 -69 
BY HARRY MARTIN 

The FCC is considering licensing new 
broadcast services, as well as mobile 

and fixed wireless services, in the chan- 
nel 60 -62 and channel 65 -67 portions 
of the channel 60 -69 band. The 60 -69 
band, previously used for UHF televi- 
sion, was reclaimed last year in accor- 
dance with a mandate from Congress 
and potentially reallocated to a combi- 
nation of public safety, mobile, fixed 
wireless, and broadcasting services. The 
FCC already adopted operating rules 
for public safety services on channels 
63 -64 and channels 68 -69. The Com- 
mission started a proceeding to adopt 
technical operating and licensing rules 
for new services in the channel 60 -62 
and channel 65 -67 portions of the band. 
If the FCC can satisfactorily resolve 
interference and regulatory classifica- 
tion concerns associated with the oper- 
ation of different services in the same 
band, it is considering allowing broad- 
cast, mobile (advanced cellular) and 
fixed wireless (microwave) services each 
to operate throughout the channel 60- 
62 and channel 65 -67 portions of the 
band. The Commission emphasizes it is 

not yet clear whether broadcasting will 
work in a band where mobile and mi- 
crowave services operate. Prospective 
licensees would acquire spectrum 
through an FCC auction and advise in 
their applications which type of service 
they chose to offer. Licensees could 
offer one, two, or all three of the service 
types permitted (broadcast, mobile, 
fixed wireless). If they chose broadcast- 
ing, they could offer any kind of video, 
audio, or data broadcasting service. 

Dateline 
Television stations in the 

following states must file their 
biannual ownership reports on 
the new Form 323 on or before 
Aug. 2, 1999: California, Illinois, 
North Carolina, South Carolina 
and Wisconsin. 

The licensees also could change from 
one type of service to another. 

This new flexible spectrum manage- 
ment approach by the FCC corresponds 
to changes in the communications in- 
dustry. Many currently anticipate that 
within a few years, broadcast, mobile, 
and microwave operators, along with 
satellite, cable, and electric utility oper- 
ators, will be offering a large variety of 
services, including multichannel video 
and audio, local telephone, long dis- 
tance telephone, Internet access, inter- 
active video, data transmission and In- 
ternet shopping and financial services. 
The operators will differ only in the 
technical facilities they use as a conduit. 

The FCC proposes to license the new 
services in the channel 60 -62 and chan- 
nel 65 -67 bands under Part 27 of its 
rules, which was adopted recently to 
govern similar flexible -use frequencies 
in the 2.3GHz band (the Wireless Com- 
munications Service or WCS). In addi- 
tion, the FCC starts from the presump- 
tion that services resembling traditional 
broadcast services also would be sub- 
ject to Part 73 of the rules, which gov- 
erns broadcasting. The FCC asks, how- 
ever, whether there are reasons that 
broadcasts in the channel 60 -62 and 
channel 65 -67 bands should not be 
subject to particular elements of Part 
73. In addition, the FCC proposes spe- 
cific auction rules for the band. 

The FCC proposes that there be no 
limitations on eligibility to operate in 
the new band, except for current for- 
eign ownership restrictions. It asks if 
there are reasons not to apply its char- 
acter qualifications policies, multiple 
ownership rules and CMRS (commer- 
cial mobile) spectrum caps. It proposes 
varying time limits for placing facilities 
in operation and tentatively proposes 
to permit licensees to sell portions of 
their frequencies and licensing areas to 
other operators. It seeks comments on 
the length of license terms and renewal 
expectancies. The FCC also asks how it 
should apply common carrier and EEO 
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obligations to services in the band. 
The Commission tentatively concludes 

it should provide each licensee a pair of 
frequencies to permit two -way services, 
and asks how much bandwidth licens- 
ees will need. It asks how mobile and 
microwave services can be licensed to 
geographic areas and broadcast servic- 
es to communities of license. The FCC 
requests comments on a range of tech- 
nical issues, including interference to 
other services in the band, interference 
outside the band, and RF safety. It also 
proposes protection standards for ex- 
isting full power television stations and 
planned DTV allotments in the band. 

The comment/reply comment period 
ends Aug. 13. New rules may be issued 
by mid -2000. 

Cable signal carriage: ADIs to DMAs 
The Commission recently released an 

order addressing various issues in con- 
nection with the upcoming transition to 
use of Nielsen's designated market ar- 
eas (DMAs) for the purpose of defining 
cable television signal carriage markets. 
In 1996, the Commission decided to 
switch to Nielsen's DMAs from the 
Arbitron areas of dominant influence 
(ADIs), primarily because Arbitron no 
longer publishes current information 
on television markets. 

The new market definitions based on 
Nielsen's DMAs will become applica- 
ble for the upcoming Oct. 1, 1999, 
must -carry /retransmission consent elec- 
tion and will go into effect on Jan. 1, 

2000. 
Since Nielsen's DMAs are similar to 

Arbitron's ADIs, most television mar- 
ket designations will not change. How- 
ever, in some cases use of DMAs will 
result in different market definitions. 
By Commission estimates, 135 coun- 
ties will change markets because of the 
switch to DMAs. 
Harry C. Martin is an attorney with Fletcher, 
Heald ér Hildreth, PLC., Rosslyn, VA. 

Send questions and comments to: 

harry_martin@intertec.com 
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Should've gone with 
ADC Superjacks. 

Future -proof yourself and your network with the only 
video jacks for uncompressed HDTV 

Broadcasting has never experienced greater uncertainties than its move to digital. Even relatively minor components 

like video jacks could have major repercussions down the road if you pick the wrong ones: shutdown costs, 

recabling, lost time. That's why we developed ADC Superjacks -the only video jacks with enough bandwidth 

for any digital format. How much is that? As the formula below shows, you'll need at least 2.228 GHz to 

comfortably handle HDTV Easily accommodated by both our SVJ -2 and our MVJ -3 Super Video Jacks, the 

only jacks to surpass SMPTE" 292M standards. And both function at 

true 75 ohm impedance over the entire bandwidth. Is it worth it to ADC Superjacks 
Why take chances? 

take a chance with cut -price jacks? ADC Telecommunications. 

We've got answers before you have questions. Call us at 

1-800- 726 -4266 
for more information and a free booklet: 
"How to Build Your Digital Infrastructure." 
Or visit us at 
www.adc.com/Products/AVproducts/index.html 

i 
Min. bandwidth 

for HDTV = D" (x 31= 1.48 S = 742.5 MHz (x 3) = 2.228 GHz 

3rd Harmonic = 2.228 GHz Dw = data rate 

Do the math the equation for figuring out the bandwidth you'll need to broadcast HDTV 
No matter how you figure d, it adds up to ADC Supegacks t r 
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Tower licensing: the real challenge of DTV 
JERRY WHITAKER, BE CONFERENCE CONSULTANT 

wilding a DTV facility is no small 
feat. Anyone who has done it - or 

is in the processing of doing so - can 
attest to this fact. The challenge comes 
down to three primary issues: technol- 
ogy, business and licensing. 

Of the three issues, licensing can be the 
greatest problem for broadcasters. 

Every television station requires a 

transmitting antenna. Every antenna 
requires a tower to support it. In the 
mixed NTSC/DTV environment, many 
stations, therefore, need to modify an 
existing tower or, heaven forbid, build 
a new one. Enter the FAA. 

In our column this month, Douglas 
Garlinger, no stranger to the DTV con- 
version process, outlines the problems 
of dealing with FAA rules and proce- 
dures. We had planned to present a 

companion piece from an expert at the 
FAA, or at least some general comments 
on their tower licensing policies as they 
relate to DTV. Unfortunately, we were 
unable to get any official response from 
the agency by press time. This observer 
did speak with several FAA staff mem- 
bers who acknowledged that DTV- relat- 
ed tower licensing has been an issue, but 
department policy prevented them from 
saying anything on the record. 

The FAA -DTV tower clearance prob- 
lems seem to stem not so much from 
any official decisions on the subject, 

but instead from a lack of knowledge of 
the requirements and constraints of 
DTV in at least some of the FAA's field 
offices. The experience of stations 
across the U.S., therefore, has been 
uneven; some have encountered prob- 
lems, some have not. 

The good news is that there are people 
in the FAA willing to work with stations 
to solve problems that they may experi- 
ence. The bad news, from our stand- 
point anyway, is that nobody is willing to 
discuss these issues publicly. 

Everyone involved in DTV planning 
knew that the problems surrounding 
tower licensing, not just from the FAA 
standpoint but also - and more impor- 
tantly - at the local government level, 
would be considerable. Last year, you 
may recall the FCC announced the 
creation of a DTV task force to target 
potential tower site problems related to 
DTV implementation, and to work with 
local authorities and broadcasters to 
solve those problems. Surely, this pro- 
gram has met with some success, al- 
though its impact is hard to measure 
and - in any event - there is only so 
much that even the FCC can do. 

The Commission defers to the FAA in 
determining whether the construction of 
an antenna tower may pose an aviation 
hazard, and requires that the safety of any 
tower over 200 feet above ground level or 

any tower within certain proximity to 
public use airports must be reviewed by 
the FAA. Information required on the 
FCC construction permit form advises 
the FCC staff as to whether such a tower 
location or height is involved. Applicants 
for construction permits for any such 
towers are required by FCC rules to 
notify the FAA of the proposed construc- 
tion before the construction or alteration 
is to begin or before an application for a 

construction permit is filed. The FAA 
then issues a written determination stat- 
ing that the proposal either would or 
would not be a hazard to air navigation. 
FAA approval must be secured and for- 
warded to the FCC before construction 
of an antenna or tower will be approved 
by the Commission. If the FAA deter- 
mines that the tower would be a physical 
hazard, the FCC will not approve the 
construction permit application. 

When the FAA determines that there is 

an aviation hazard because of possible 
radio frequency interference with avia- 
tion communication signals, the FCC 
makes an analysis of who will be respon- 
sible for resolving possible conflicts, and 
may not automatically defer to the FAA 

determination as to which party should 
bear the cost of equipment changes. 

Send questions and comments to: 
jerry_whitaker@intertec.com 

EXPERT 
Douglas W. 
Garlinger. LeSEA 
Broadcasting 

e FAA ap- 
proval process 

has not yet impact- 
ed DTV implemen- 
tation. Most DTV 
stations presently 
on the air use exist- 
ing towers that 
have not required 
an increase in struc- 
ture height. The full 

implementation of 
DTV will require 

the construction of many new towers. 
NTSC and FM stations displaced from 

their present towers will also require new 
towers. The apparent lack of internal 
cooperation between the FAA and the 
FCC could impede the timely implemen- 
tation of DTV. 

A Notice of Proposed Construction 
Form 7460 -1 filed with the FAA to 
build a new DTV tower receives no 
special consideration. It is treated ex- 
actly like any other Notice of Proposed 
Construction. It appears the individual 
FAA Regional Offices have not received 
any specific guidance from the FAA on 
DTV- related applications. 

FAA interference studies are performed 
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at the regional level. The Regional Air- 

space Specialist is a highly skilled profes- 
sional who has not been informed of the 
differences between the NTSC and DTV 
signal. The Regional Airspace Specialist 
plugs the television ERP into an Airspace 
Analysis Model (AAM) to analyze poten- 
tial interference levels. Early versions of 
this FAA software failed to "square" the 
relative field factor of the antenna pattern 
when determining ERP. This resulted in 

interference calculations that overstated 
the levels of potential interference. 

Early versions of the AAM used worst - 
case aircraft receiver criteria rather than 
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Integrating HDTV and 
Component Video Signals 

Increasingly, production facilities are integrating HDTV and 

component video signals into systems. Production staff members 

in screening rooms need to preview HDTV or component video 

images. For rooms using RGB video, these signals first need to 

be converted into analog RGB signals. For this application and 

many others, Extron introduces the CVC 200, a universal, hi -res 

HDTV and Component Video to RGBS or RGBHV converter. 

Extron's CVC 200 offers two distinct advantages -HDTV 720p 

and 1080i input capabilities. The universal CVC 200 is ideal for 

converting HDTV (720p, 1080i, and SMPTE 240) signals to 

high -quality RGB formats. Now HDTV as well as component 

video images can be easily previewed on CRT or other RGB dis- 

plays. 

For component video images, Extron's CVC 200 converts 

Betacam, W -VHS, and other component standards to RGBS or 

RGBHV. Other applications include converting DVD compo- 

nent video to analog RGB formats for displaying DVD images 

on RGB projection screens. 

Extron's simple -to -use CVC 200 provides a rotary switch for 

selecting input formats. The rack -mountable CVC 200 features 

BNCs as its input and output connectors. A 100- 240VAC, 

50/60 Hz, internal power supply is included. 

Extron's CVC 200 provides the following advantages: 

Converts HDTV component: (720p, I080i, and SMPTE 240) 

to RGBS or RGBHV 

Converts Betacam (Y, R-Y, B-Y) to RGBS or RGBHV 

Converts SMPTE component video (Y, R -Y, B -Y) to RGBS or 

RGBHV 

Converts W -VHS (Y, Pr, Pb) RGBS or RGBHV 

Converts DVD component video (Y, R -Y, B -Y) to RGBS or 

RGBHV 

Tri -level to bi -level sync conversion for HDTV 

Rotary switch for selecting input formats 

Inputs and outputs on BNC connectors 

Rack- mountable 

Internal power supply (100- 240VAC, 50/60 Hz) 

The CVC 200 lists for $895 (US Dollars) 

For complete details, visit our website at 

http: / /www.extron.com /product /CVC200.stm 

Extron Electronics 
800.633.9876 

EXTRON ELECTRONICS/RGB SYSTEMS, INC. 
1230 South Lewis Street, Anaheim, CA 92805 
800.633.9876 714.491.1500 FAX 714.491.1517 
U.S.A. 

EXTRON ELECTRONICS, EUROPE 
Beeldschermweg 6C, 3821 AH Amersfoort 
.31.33.453.4040 FAX .31.33.453.4050 
The Netherlands 

EXTRON ELECTRONICS, ASIA 
4I B Kreta Aver Road, Singpore 089003 
.65.226.0015 FAX .65.226.0019 
Singapore 
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newer ICAO -compliant radios. 
The FAA recognizes the NTSC re- 

quirement limiting spurious emissions 
to -60dB below peak visual. The AAM 
typically suggest additional attenuation 
to at least -80dB below peak visual as 
measured at the transmitter output for 
spurious emissions in the 118- 137MHz 
and the 225 - 400MHz aviation bands. 
The AAM does not take into account 
that the transmitter plant waveguide or 
antenna would further attenuate or elim- 
inate such spurious emissions. 

The FCC DTV RF mask requires spu- 
rious emissions to be -110dB below 
DTV average power. The AAM should 
be modified for analysis of DTV sta- 
tions. Otherwise, your FAA approval 
may well limit DTV spurious emissions 
to -80dB below peak visual power. 

It appears the FAA expects DTV appli- 
cants to file a Form 7460 -1 when a DTV 
station is added to an existing tower even 
when no increase in height would occur. 
This would allow the FAA to study poten- 
tial interference. The FCC does not re- 
quire such a filing and is concerned only 
that the structure is registered and poses 
no physical hazard to aviation. 

Any man -made structure or natural 
formation that extends significantly 
above average terrain poses a physical 
hazard to aeronautical navigation. Tall 
structures, mountains, icing conditions, 
thunderstorms, low visibility, wind shears 
and air traffic congestion can all pose 
aviation safety hazards. These hazards 
are minimized or eliminated by up -to- 
date information and proper procedures. 

En route commercial and private IFR 
aircraft follow well -established vector 
airways. Each airport control area has 
established approach and departure vec- 
toring altitudes to safely move airplanes 
in and out of an airport. All navigable 
airspace in the area of the airport is 

considered when establishing these ap- 
proach and departure procedures. 

Navigable airspace is reduced any time 
a new tower is constructed. Minimum 
vectoring altitudes approaching and de- 
parting a nearby airport may be affect- 
ed. Aircraft may be required to ascend or 
descend more steeply or vector around 
the new tower. The personnel at the local 
FAA control facility tend to jealously 
guard all navigable airspace. Who can 
blame them? These facility level person- 

nel want the maximum versatility to 
establish their local airspace procedures. 
They do not like towers. 

When a local facility person is overpro- 
tective of airspace, it starts a "domino 
effect" of negative recommendations up 
the chain to the FAA Regional Office. It is 

difficult for higher level managers to re- 
verse that effect. Facility personnel often 
oppose new towers even when there has 
been minimal opposition from local VFR 
pilots. New tower requests are denied 
and proposed heights are reduced. There 
is no avenue available for broadcasters to 
communicate directly with local facility 
personnel to help overcome objections. 

All tall structures pose hazards. Proper 
airspace procedures eliminate those haz- 
ards. The U.S. Congress, through the FCC, 
has mandated the implementation of a 
DTV system for the U.S. The FAA should 
raise the level of awareness among Region- 
al Airspace Specialists and foster a climate 
of willingness to accommodate DTV tow- 
er requests whenever possible. 

Douglas W. Garlinger is the director of engi- 
neering of LeSEA Broadcasting Corp., the au- 
thor of the SBE Introduction to DTV RF. 

2nd hole. 
650 yards from your truck. 
The perfect place to make 
a gender change. 

The new guy just reeled off 2,000 feet of male-end 

cable. Then you get to the camera and find ... another 

male. No problem. And no need for expensive gender 

adapters. Just reverse the front half of your ProAx" Triaxial 

Connector and you're in business. In seconds. A nifty little 

innovation that also makes repairing center conductors a 

snap. RS just one example of the tremendous thought than 

gone into our new camera connectors -the first real 

innovation in 20 years of this under-appreciated, 

much-abused, indispensable network component. 

Call us at 1-800-726-4266 for more information. Or visit us 
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The new Short/cut `99 has arrived! 
You talked. We listened. 

Short /cut `99 delivers these 
exciting new features: 

Variable length cross - 
fades 
Programmable Fade In 
and Fade Out 
Gain adjustment of 
selected audio with 
ramping 
.WAV, .BWF and .AIFF 
file import and export 
External sample rate 
synchronization 
D -NET" Echo 

Short /cut `99 is ready to 
ship and field upgrades are 
available for existing 
machines. 

Short /cut `99 delivers 
superior audio quality, true 
cut -and -paste waveform editing, 
massive hard disk storage 
and support for external 
removable media drives* 
all in one compact, easy -to- 
use package. It even has 
built -in speakers and ten 
Hot - Keys" for instant play- 
back of edited material in 
the studio, or on the road. 

Whether you're replacing 
out -dated reel -to -reel 
machines or building a state 
of the art studio, now more 
than ever, Short /cut is your 
number one choice. 

PROFESSIONAL DIGITAL AUDIO 

For more information call (818) 991- 0360 / Fax (818) 991 -1360 / e -mail: info @360systems.com / Website: www.360systems.com 
Optional Zip'M drives available from 360 Systems 
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MPEG coding 
BY MICHAEL ROBIN 

In 1986 a study group called 
the Joint Photographic Ex- 

perts Group (JPEG) was 
formed under the auspices of 
the International Standards 
Organization (ISO) and sev- 
eral related UN agencies. 
Their task was to work on 
the development of an in- 
ternational standard for the 
compression of still -frame 
images. The result was the 
JPEG standard, a compres- 
sion technique applicable 
to single (stationary) pic- 
tures. Several mathemati- 
cal techniques are used to 
reduce the information content by 
removing spatial redundancies, con- 
sequently reducing the bit rate re- 
quirements. JPEG uses a very popu- 
lar spatial redundancy removal tech- 
nique called Discrete Cosine Trans- 
form (DCT). A derivative of JPEG, 
called Motion -JPEG, allows the stor- 

Profile Simple Main 4:2:2 SNR Spatial High I,B,P 
I,P 4:2:0 I,P,B 4:2:0 Profile I,P,B 4:2:0 I,P,B 4:2:0 4:2:0 or 

Level I.P,B 4:2:2 
High 1920x1152 1920x1152 

80Mb /s 100Mb /s 

High 1440x1152 1440x1152 1440x1152 
1440 60Mb /s 60M b/s 80M b/s 

Main 720x576 720x576 720x608 720x576 720x608 
15Mb /s 15Mb/s 50Mb/s 15Mb/s 20Mb /s 

Low 352x288 352x288 
4Mb/s 4Mb/s 

Table 1. The MPEG -2 standard provides a variety of data rates. Parameters are specified based on 
specific levels and profiles. Pixel counts, sampling structures and maximum data rates are shown. 

age of video on computer disks for 
editing applications. 

MPEG, which stands for Moving Pic- 
ture Experts Group, goes beyond JPEG 
and applies temporal compression in 
addition to spatial compression. The 
initial version, now called MPEG -1, is 

used to encode low -resolution pictures to 
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data rates of about 1.5Mb /s. MPEG -2 

was developed for the delivery of com- 
pressed television for home entertain- 
ment. This set of compression and 
systemization algorithms and tech- 
niques has well- defined rules and guide- 
lines. Because of this, it allows for 
variations in the values assigned to 
many of the parameters and provides 
for a broad range of products and 
interoperability. These definitions are 
integrated into an MPEG toolkit or 
syntax that addresses a variety of cost 
vs. performance standards described 
as levels and profiles (see Table I). A 
further extension of MPEG -2, called 
the 4:2:2 profile, has been developed 
to record and transmit studio- quality 
video more efficiently than M -JPEG. 

This article is the first in a two -part 
series that looks at MPEG video com- 
pression (now commonly referred to 
as coding) concepts. 

Coding video 
The goal of video compression is to 

represent an image with as few bits as 

possible, while preserving an appro- 
priate level of quality fora given appli- 
cation. Compression is achieved by 

removing the redundancies in the vid- 
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IXION is a 10 -bit, 1RU, high 
end motion adaptive standards 
converter with flexible input and 
output configurations, powerful 
noise reduction, image enhance- 
ment, and unique audio handling 
capabilities. 

Adopting a modular design has 

resulted in a compact, future- proof, 

powerful, and very flexible stan- 

dards converter with 

performance superior to much 
larger, more expensive units. 

Reference quality encoding and 
decoding ensure optimum 
performance when used in transcod- 
ing and composite 
applications. This, combined with 

a three stage noise reduction 

system, makes IXION ideal for 

pre -processing applications. 

Audio handling capabilities, 
unique to IXION, enable 
processing of analog, AES 

embedded and compressed audio. 

A wide range of interfacing and pro- 

cessing options means IXION con- 

tinues to meet ever -changing cus- 

tomer demands and delivers the 
exacting standards required for high 
quality conversion. 
www.teknlche.com 

A LM101 COMPANY 

ENGINEERING THE BIG PICTURE"' 

Standards Conversion 
Small, Powerful, Robust, Flexible. 
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eo signal. Lossless compression tech- 
niques lose no data. The compressed 
signal can be decompressed to obtain 
an exact duplicate of the original sig- 
nal. However, lossless techniques al- 
low only modest amounts of bit rate 
reduction, rarely exceeding 3:1. Lossy 
compression techniques are irrevers- 
ible. They allow for higher bit rate 
reductions but result in distortions and 
artifacts. These can be made invisible 
to the eye but these changes to the 
original signal are permanent. 

Compression systems work by 
eliminating redundancies in the data 
stream. Because redundant data need 
not be retransmitted, the result is a 
reduction of the necessary bit rate. 
Some of the redundant data is non- 
essential. One example of non- essen- 
tial data is the area outside of the active 
picture area. CCIR 601 does not sam- 
ple data in the vertical and horizontal 
blanking intervals. It relies instead on 
the transmission of EAV and SAV in- 
formation to supplement sync data. 
Removing the horizontal and vertical 
interval allows for a bit rate reduction 
on the order of 55Mb /s without affect- 
ing the picture quality. 

Spatial redundancies occur when, in 
large areas of the picture, adjacent 
pixels have nearly identical values. Tem- 
poral redundancies occur when con- 
secutive pictures are similar. Compres- 
sion systems work by separating the 
redundant (predictable) information, 
which does not need to be transmitted, 
from the unpredictable information 
(entropy), which needs to be transmit- 
ted. An ideal system would transmit 
only the entropy and reconstitute the 

redundant information from a refer- 
ence picture. 

In addition, the human vision system 
(HVS) creates what is known as per- 
ceptual redundancy. The result is re- 
duced sensitivity to small picture de- 
tails and to chroma details. All picture 
details invisible to (or unnoticed by) 
the eye can thus be removed. 

MPEG tools 
The MPEG specification is best de- 

scribed as a collection of bit rate reduc- 
tion and compression tools. Among 
these tools are DCT, quantizing, run 
length coding (RLC), variable length 
coding (VLC) and a buffer for smooth- 
ing the changes in data rate. 

DCT is a lossless, reversible, mathe- 
matical process that converts spatial 
amplitude data into spatial frequency 
data. The image is divided in blocks of 
eight horizontal pixels by eight vertical 
pixels (8x8 block) of luminance (Y) 
and corresponding color difference (CB 

and Ca) samples. Figure 1 shows how 
a television picture is divided into 8x8 
blocks. A block of 8x8 pixels is trans- 
formed into a block of 8x8 coefficients 
describing the amplitude of a particu- 
lar frequency. The upper left corner 
pixel represents the DC component. 
Moving across the top row the hori- 
zontal spatial frequency increases and 
moving down the left column the verti- 
cal spatial frequency increases. Essen- 
tially, the signal is converted into one 
value for the DC component and 63 
values for 63 other frequencies, a pro- 
cess equivalent to a spectrum analysis. 

The video signal has most of its ener- 
gy concentrated at DC and the lower 

frequencies of the spectrum. The DCT 
process results in zero or low -level 
values for some or many of the higher 
spatial frequency coefficients. This pro- 
cess does not result in a bit rate reduc- 
tion, but rather the opposite. Because 
the transform is the equivalent of a 
mathematical multiplication, it results 
in coefficients with a longer wordlength 
than the original pixel values. Many 
times, the result of transforming an 
eight -bit pixel block is an 11 -bit pix- 
el block. Despite this, the DCT pro- 
cess does convert the source pixels 
into a form that allows for easier 
compression. 

Because a large number of coeffi- 
cients resulting from the DCT process 
have zero or near zero values, they 
need not be transmitted. This results in 
considerable compression. The ignored 
coefficients represent non -discernible 
picture details, making this part of the 
compression essentially lossless. High- 
er compression factors require a re- 
duction of the word length (number of 
bits per sample) of non -zero coeffi- 
cients, which results in an inaccurate 
representation of the picture. The HVS 
is characterized by a reduced percep- 
tion of fine picture details as well as of 
fine- grained noise. Fine picture detail, 
if present, tends to mask fine -grained 
noise whereas noise in uniform picture 
areas is highly visible. 

When analog signals are represented 
digitally, they are characterized by 
quantizing errors. These errors are es- 
sentially visible as noise. Long word 
lengths (a large number of bits per 
sample) result in low noise (high SNR). 
Short word lengths (a low number of 

CCIR 601 Picture 

720 Luminance Pixels 
Segmentation of a frame 

into blocks of pixels 

8x8 Pixel Block 
Background area Monitor edge 

Figure 1. As part of the compression process, images are broken down into 8x8 pixel blocks. A standard -definition picture consists 
of 720 luminance pixels by 486 active lines. A 720x480 block can be broken down into 5400 (90x60) 8x8 pixel blocks. 
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bits per sample) result in an increased 
noise level (low SNR). The DCT pro- 
cess splits the signal into different fre- 
quencies and it thus becomes possible 
to control the noise spectrum for min- 
imum visibility and maximum com- 
pression. The method used is to assign 
more bits to low- frequency coefficients 
and less bits to high -frequency coeffi- 
cients by a process of weighting. 

A 

cific weighting tables and the decoder 
is supplied with information as to the 
weighting model used. 

Run length coding (RLC) is a method 
of reading the coefficients in a particular 
order. The DCT transform of a non- 
interlaced picture, such as MPEG -1, re- 
sults in significant coefficients located 
in the top left area of the block. Reading 
the values out of the memory in a 45° 

COEFFICIENT SCANNING (ORDERING) 

B 

Zigzag scanning of coefficients Alternate scanning of coefficients 

Figure 2. Two scanning sequences are used to place frequency coefficients into a serial 
datastream. The sequence on the left is used for progressively scanned images. while 
the sequence on the right is used for interlaced images. Both result in long strings of 
zeros which can be easily compressed. 

In the process of weighting, DCT 
high- frequency coefficients are divid- 
ed by a value n >1 and the result is 

rounded to the nearest integer. The 
value of n varies with the position of 
the coefficient in the block. The higher 
frequencies are assigned higher values. 
As a result, coefficients representing 
low spatial frequencies are quantized 
with relatively low steps and have a 

high SNR. The coefficients represent- 
ing the higher spatial frequencies are 
quantized with large steps and suffer 
from distortion and low SNR. The 
weighting process is controlled by spe- 

diagonal zig -zag as shown in Figure 2a, 
results in sending non -zero coefficients 
first followed by a long string of zero 
values. Figure 2b shows the manner in 
which the coefficient values are read out 
in the case of an interlaced picture. The 
RLC process efficiently encodes the se- 

quence of DCT coefficients by sending a 

unique codeword in place of a long 
string of zeros resulting in even more 
data compression. 

The DCT, requantizing and RLC pro- 
cesses result in certain coded values 
occurring more often than others, giv- 
ing rise to a predominance of near -zero 

coefficient values. The variable length 
coding (VLC) process allocates short 
codewords to frequently occurring val- 
ues (e.g. stationary picture or non - 
varying background) and long code - 
words to infrequently occurring values 
(e.g. varying or moving objects). 

Compressed video information is in- 
herently variable due to the varying 
content of successive video frames and 
results in a variable bit rate. The re- 
cording or transmission of data re- 
quires a constant bit rate, which is 

achieved by using a buffer. The input 
to the buffer is variable over time and 
the output is read out at a constant 
rate. To avoid overflow or underflow 
of the buffer, a rate control generated 
by the buffer adjusts the quantizer step 
size depending on the video content 
and activity. This results in a constant 
bit rate (CBR) but also a variable pic- 
ture quality (VPQ). 

With many of the basics covered, 
next month we will look at how the 
MPEG datastreams are assembled. 

Michael Robin, former engineer with the Ca- 
nadian Broadcasting Corporation engineer- 
ing headquarters, is an independent broadcast 
consultant located in Montreal, Canada. He is 
co- author of Digital Television Fundamen- 
tals, published by McGraw -Hill. 

Send questions and comments to: 
michael robin @intenec.com 

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

You can't do HDTV without fiber... 

From the trusted name in video transport 
for field applications now comes the latest 
addition to the Viper series. 

And you can't do fiber without Telecast. 

r, Telecast FiInc ber 

.5 J8, )54.4E58..wv.v cum 

In one product you can now handle HDTV 
and all other formats. Call now or visit our 
web site for more information. 

Circle (123) on Free Info Card 
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Archive it now... 
or lose it forever. 
Maxell offers a solution. 

In a few months, we'll 
enter the twenty -first 
century, and we'll bring 

with us hundreds of 
thousands of hours of 
videotape on which the 
events of nearly a half 
century are recorded. Sad to 
say, some of the older tape is 
Tr ore than three decades old 
and near the end of its 
operational life. Unless 
these priceless images are 
screened, edited, and 
archived digitally onto a 
new medium, they'll be lost 
forever. No one appreciates 
the urgent need for 
preserving these images 
more than we do at Maxell. 

From the tragedy of war...to the 
esl ilaration of peace...Maxell has 

been trusted by more networks to 

an hire more footage of our nation's 
heritage thon all other blank media 
coripanies combined. 

The choice for 
posterity 

We've participated in 
dczens of archival projects 
throughout the world, and 
our videotape is chosen after 
competitive testing more 
frequently by archivists 
worldwide. From news to 

Whether it's Holocaust survivors' stories for the Shoah Foundation, or recording the 

tales of TV's pioneers for the Archive of American Television in Hollywood, 

professionals choose Maxell media time after time for oncedn.adifetime archiving 
opportunities. 

sports to entertainment, 
Maxell D -5, Digital 
Betacam, and DVCPRO 
metal particle tapes are the 
right choice for archiving 
analog material in digital 
form. 

It's not price or 
promotion, but performance, 
that built this reputation. 
Archivists aren't casual 
when it comes to entrusting 

their irreplaceable images 
to a particular media. They 
compare candidate media 
head to head on parameters 
like head wear and clogging, 
longevity, and bit -error rate, 
as well as traditional 
benchmarks such as signal - 
to-noise ratio and dynamic 
range. When the votes are 
in, Maxell is usually the 
victor. 

You've never seen video of Babe Ruth's 60th home run, but your grandchildren Trill 
be able to look at McGwire r 70th, thanks to Maven and its partnership with the 

National Baseball Hall of Fame, where all the great moments of baseball history 
are now recorded and archived on .Maven professional media. 
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Top performance over 
the long haul 

You can attribute our 
success to our goal of 
producing media that 
consistently delivers top 
performance over the long 
term. For example, each tiny 
metal particle is encased in 
a protective envelope of 
ceramic armor, which 
ensures magnetic strength 
and resistance to corrosion 
and rust. 

Our binder system has 
been refined over more than 
30 years of tape 
manufacturing, and 
maintains its structural 
integrity for decades and 
thousands of hours of 
operation. Bit -error rate is 
exceptionally low and 
dynamic range high, thanks 
to precise process control, 
from materials screening to 
the finished media. 

A safe choice for 
every application 

Of course, you probably 
don't give any thought to 
boasting in 30 years about 
the media choice you made 
today, but it's nice to know 
you've chosen the videotape 
used by the people who do. 
After all, the recordings 
archivists create are their 
legacy. 

So the next time you 
buy videotape, choose one of 
Maxell's broad line of metal 
particle professional -grade 
media. It's simply the best 
choice now - and the safe 
choice for the future. 

Ma_xelr family ofprofessionol 
archival media solutions...make them 

ur family toddy -for the future! 

maxell 
Technology for the next generation. 
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Com e uters & Networks 

Fibre Channel basics 
BY BRAD GILMER 

At this year's NAB there were numer- 
ous products employing Fibre Chan- 

nel technology. Fibre Channel has gone 
mainstream. This month, we will look 
at some Fibre Channel basics includ- 
ing what it is, how to build a Fibre 
Channel network and where things 
can go wrong. 

What is Fibre Channel? 
The Fibre Channel Association de- 

fines Fibre Channel as follows: 
"Fibre Channel is a one gigabit per 

second data transfer interface tech- 
nology that maps several common 
transport protocols including IP and 
SCSI, allowing it to merge high -speed 
I/O and networking functionality in 
a single connectivity technology. Fi- 
bre Channel is an open standard as 
defined by ANSI and OSI standards 
and operates over copper and fiber 
optic cabling at distances of up to 
10km. It is unique in its support of 
multiple interoperable topologies in- 
cluding point -to- point, arbitrated 
loop and switching, and it offers 
several qualities of service for net- 
work optimization. With its large 
packet sizes, Fibre Channel is ideal 
for storage, video, graphics, and mass 
data transfer applications." 

Within this definition there are sev- 
eral key concepts. First, Fibre Chan- 
nel leverages off of existing low - 
speed networks. If you are familiar 
with Ethernet, some of this knowl- 
edge is transferable to Fibre Chan- 
nel. Second, Fibre Channel allows 
three common topologies; point -to- 
point, arbitrated loop and switched. 
Third, it allows designers to employ 
two very common protocols, IP and 
SCSI. This allows manufacturers to 
easily migrate to Fibre Channel. Fi- 
nally, unlike ATM, Fibre Channel 
block sizes are large, making it a 
good match with the very large file 
sizes typically found in video. 

One important difference to note be- 
tween Ethernet and Fibre Channel is 
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that Fibre Channel arbitrat- 
ed loop or FC -AL is a loop 
topology. Even though Fi- 
bre Channel and Ethernet 
hubs look very similar on 
the outside, they are differ- 
ent internally (see Figure 1). 

Fibre Channel topologies 
Point -to -point is the sim- 

plest and least- expensive 
topology to implement. In 
an equipment pair, the Fi- 
bre Channel Gigabit Link- 
ing Modules (GLMs) are 
connected back to back. 
No hubs or other control 
devices are needed. Costs 
are low, installation is sim- 
ple, network bandwidth is 
well defined, and control 
and interoperability issues 
are limited. 

The next step up in Fibre 
Channel topology is the Fi- 
bre Channel arbitrated loop 
(FC -AL). FC -AL has sever- 
al advantages. As with 
point -to -point above, it is 
low cost and external hardware is not 
required. In small configurations it is 
simple, and for that reason, easy to 
troubleshoot. It is also very expand- 
able, with a limit of up to 126 devices 
per loop. Single loop FC -AL does have 
some problems. First, it is prone to 
failure. Since it is a single loop, a break 
anywhere in this loop crashes the en- 
tire network. Second, in a single -loop 
configuration, Fibre Channel does not 
support simultaneous communica- 
tions. This can seriously limit band- 
width on the network. 

Because of the difficulties noted 
above, single loop FC -AL configura- 
tions without a central hub are rare. A 
central hub in all but the smallest in- 
stallations may make troubleshooting 
easier because it is easy to disconnect 
equipment until the faulty device is 

located. Most hubs are "self- healing," 

It 1t 
To Ethernet Network Interface Card 

-91M1Pr--45E71. 

jf n It 
To Fibre Channel Porta; 

Figure 1. Fibre Channel arbitrated loop (FC -AL) and 
Ethernet hubs may appear similar but are quite differ- 
ent. Ethernet hubs essentially parallel the transmit 
lines and the receive lines. Within an FC -AL hub, the 
transmit and receive lines are configured in a loop 
arrangement. 
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meaning that if nothing is plugged into 
a port on the hub, or if the hub detects 
a problem at the other end, it will 
jumper around the open portion of 
the loop to restore the network. 

Broadcasters will find that most 
vendors employ a dual -loop config- 
uration. The dual -loop FC -AL elim- 
inates the single -loop failure mecha- 
nism. If one of the loops fails, the 
other assumes the load. A dual -loop 
FC -AL also allows simultaneous 
communications between devices, 
greatly increasing bandwidth avail- 
able. While the cost of dual -loop 
topology may be greater, for most 
applications the security and perfor- 
mance increases are worth the in- 
creased costs. 

The third common Fibre Channel 
topology is switched fabric. If you 
are familiar with switched Ethernet 
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IF 

What do we really need in a video server? 

Shared Central Storage is the key. We connect everything 
ugh ,a fast Fibre Channel network and go direct to air. 

brilliant, 
no transfer rates to deal with 

and we can add storage whenever we want. 

how many Channels? 
unlimited. we start with five playback channels 

and one record channel per unit. 
then tie the units together on a network. 

I see, we gain the flexibility of distributed processing 
with a networ -Centric architecture. 

Modular with no restrictions. 

now. 
How do we ensure recording quality? 

let's build in a decoder for confidence monitoring .1 

Okay. what format? 

It will 

of course. its the DTV standard. 
It's government mandated. 

but, 
what about our budget? 

cost thousands less just by using off -the -shelf storage 
and standard computer industry technologies. 

so how do we make it happen? 
call [Vela Broadcast 

KSlr4- CP01y-04- 

v What we need is RapidAc c ess 
YIV 

Py.op..rifior,1 

k 
4I k 

tAPUCwnonl 

90....k.1 7IV 

Rapid Access from Vela Broadcast is everything you need in a video server. From 

the quality of high- performance MPEG to the scalability and flexibility of a network - 

centric architecture. Now your server can grow with you, and at a cost that will be 

pleasantly surprising. For more information, contact Vela Broadcast at 1 800.231 1349 

(outside the US, 1.801.464.1600) or visit us on the web at www.vela.com /rapidaccess. 
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networks, you understand the basic 
premise behind switched Fibre Chan- 
nel. Figure 2 illustrates a typical 
switched topology. 

Switched Fibre Channel works by 
connecting full- bandwidth pipes be- 
tween any two devices that wish to 
communicate. This allows many de- 
vices to communicate at the same 
time. It also increases the effective 
bandwidth available for each device 
dramatically, and it provides fault 
tolerance in large networks. Of 
course, all of this comes with a large 

price tag - anywhere from $20,000 
to $100,000 and beyond depending 
on the complexity of the switch. It 
used to be difficult to find switches 
for Fibre Channel. Now, it is easy to 
find a variety of switches to meet 
most broadcasters' needs. However, 
if you are going to build a large Fibre 
Channel network and are looking 
for switches with full redundancy 
and SNMP monitoring, your choices 
at this point are limited. McData 
makes a product called the ED -5000 
Fibre Channel Director. This switch 

supports 32 
ports with a 

throughput per- 
formance of 32 
million frames 
per second and 
an average la- 
tency of less 
than 21.t. It has 
online diagnos- 
tics, call -home 
and email noti- 
fications sys- 
tems, and al- 
lows hot swap- 
ping of most 
components. 
These features 

CPU CPU 

- 00000000O00000000000 
OOOOOOOOQOQOOOOOOO 

Switch 

Figure 2. Fibre Channel networks can be arranged in a switched 
structure to provide increased bandwidth and isolation. 

are common in the Ethernet world, 
but are not available in most Fibre 
Channel switches. 

Fibre Channel and storage area 
networking 

One of the hottest topics recently is 

storage area networking (SAN). A 
simple way to think of SAN is that it 
is a high -performance network on 
the other side of a server (see Figure 
3). Servers have always supported 
some sort of network connection for 
communications between the server 
and clients. The leap with SAN is to 
separate I/O and computing (host) 
functions from the storage itself. 
Once you have done that, then why 
not use a network to connect the 
storage to multiple hosts? This is 

exactly what SAN does. It allows 
data to be shared among a number of 
host servers. 

Beyond the simple model shown in 
the diagram, some companies are 
working on a Video SAN Recorder 
or (VSR). The VSR will have func- 
tions similar to a simple VTR, but 
will record and playback data from a 

SAN. Editors in a newsroom would 
be able to all get at the same incom- 
ing story. One could edit a quick 
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Li v 
Workstation 
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Workstation 

Ethernet Backbone 

Fibre Channel 
Fabric 
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Processor 
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Figure 3. Storage Area Networks (SANS) provide a means to 
connect a network of storage devices to multiple servers. 

version to get a this -just -in version supported using 
on the air. Another editing team could 
be working to get a more complete 
package together for the evening 
news. However, SANs are easier to 
draw than to implement. While much 
of the hardware exists now to build 
a SAN, there are two vital compo- 
nents missing an overall system to 
present a consistent view of the data 
to the user and a way to control 
access to this data. Vendors are work- 
ing hard to resolve this problem. As 
with most new technology, one or two 

of these proposals 
are likely to win out. 
In the mean time, it 
may be possible to 
use SAN where mul- 
tiple vendors are not 
involved. 

By the way, one im- 
portant thing to 
know about Fibre 
Channel is that Fi- 
bre Channel net- 
works do not have 
to be built using fi- 
ber optics. Non -op- 
tical Fibre Channel 
(non -OFC) imple- 
mentations are fully 

coax. 

Fibre Channel and serial storage 
architecture 

For some time now, there have been 
two approaches to large storage sys- 

tem architectures - Fibre Channel 
and serial storage architecture (SSA). 
As is the case with many competing 
technologies, the two approaches have 
been essentially incompatible, forcing 
engineers to choose between the two 
approaches. (For more information 
about SSA, see the Computers and 

Networks column, October 1998, Fi- 

bre Channel vs. SSA). 
SSA and Fibre Channel have traits 

that are desirable. Fortunately, it ap- 
pears that the two technologies will 
be merged into one product called 
Fibre Channel Enhanced Loop, or 
FC -EL. FC -EL products take the best 
from both technologies and are back- 
ward compatible with Fibre Chan- 
nel Arbitrated Loop (FC -AL) and 
SSA. 

Fibre Channel seems well suited to 
meet the needs of the broadcaster. Its 
high speed, extensibility, large block 
size, low- latency components and the 
promise of SAN all are well suited to 
the task of transporting program con- 
tent. No doubt traditional serial digi- 
tal routing systems will carry data us- 
ing the Serial Data Transport Interface 
(SDTI). However, it also seems clear 
that Fibre Channel will find its place in 

our facilities. 

Brad Gilmer is president of Gilmer and Asso- 
ciates, a management and technology consult- 
ing firm. 

stNo 
Send questions and comments to: 
brad_gilmer@ intertec.com 

You want to be the one to tell him 
the battery in his microphone died? 

GET THE LONGEST LASTING PROFESSIONAL ALKALINE BATTERY 

PROCELL. Professional Batteries give quite a performance. After all, PROCELL Batteries 

are DURACELL° Batteries. You get the reliability you need. The quality you expect. And 

an even better value because PROCELL Batteries are specially priced and packaged for 

professionals. They're the longest lasting professional alkaline batteries you can buy. Now 

that's a crowd pleaser. Call 1- 800- 4PROCELL for 
madit more information and a distributor near you. // j /4 
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Ask Dr. Digital 

Tape incompatibilities revisited 
BY STEVE EPSTEIN. TECHNICAL EDITOR 

Iam writing to inform 
you of a little publi- 

cized DV format war 
being waged by Sony 
and Panasonic at the ex- 

pense of their customers. 
The company I work for, 

International Television in 
Rochester, NY, purchased 

a Panasonic AJ -D650 some years back 
for feeding DV -based formats to our 
AVID editor. This machine was chosen 
based on Panasonic's advertised claim 
of playback compatibility with 
DVCPRO(25), consumer DV and DV- 
CAM. At the time, we had a Sony DCR 
VX 1000 digital camcorder with plans 
to purchase a more professional cam- 
corder in either the DVCPRO or DV- 
CAM format. Early on, we experi- 
enced digital dropout problems when 
playing the Sony recorded DV tapes in 
the Panasonic machine. Later, after the 
purchase of a Sony DSR300 DVCAM 
camcorder we also experienced digital 
dropout from the DVCAM tapes played 
in the Panasonic machine. We sent 
the AJ -D650 back to Panasonic with 
an explanation of our difficulties. 
They returned it, saying everything 
checked out. 

Later, a Panasonic field engineer came 
to our facility. What he said shocked 
us, based on Panasonic's own advertis- 
ing to the contrary. He said that the 
Panasonic machine is not really sup- 
posed to play the other DV formats 
well, and he went on to elaborate that 
the use of Sony's DV and DVCAM 
tapes in the Panasonic machine can 
damage the heads. He said Sony tape is 

so abrasive that you could only expect 
about five hundred hours before the 
heads are shot. The plot thickened 
when our Sony DCR VX 1000 began 
acting up. It would not read its own 
timecode and would lock up within 
five minutes of the end of the tape. 
Dropouts became severe. We sent the 
camcorder back to Sony for their stan- 
dardized repair. The repair estimate 

was for over $800! 
Sony's explanation was that deposits 

found in the machine indicated our use 

of Panasonic tape. The use of non - 
Sony tape caused deposits such that 
they would not guarantee any repair 
that didn't include the replacement of 
the head drum and the entire tape 
path. We have a situation where two 
major manufacturers who are adher- 
ents to a supposed DV standard are 
claiming the other's product causes 
massive damage to their respective 
machines. Buyers be warned. You will 
not hear about this silent war until 
your machine goes tilt and you end up 
eating a huge repair bill or experience 
an incompatibility problem that the 
manufacturer failed to warn you about. 

Leland Brun 
Rochester International Television 

Dr. Digital responds: 

ring 
there's fight- 

receiving this letter I 

called Leland and ver- 
ified the situation. I also 

sent a fax to the appro- 
priate parties at Sony and Panasonic 
requesting a response to these claims. In 
hopes of avoiding the standard corpo- 
rate line as well as a flowery discussion of 
future compatiblility, I specifically asked 
that they include answers to the follow- 
ing questions: 

1. Are DVCAM and DVCPRO ma- 
chines compatible with consumer DV 
tape? 

2. Can DVCPRO decks play back DV 
and DVCAM recordings without being 
damaged (including excessive wear) and 
without causing damage to the tapes? 

3. Can DVCAM decks playback DV 
recordings without being damaged (in- 
cluding excessive wear) and withoutcaus- 
ing damage to the tapes? 

4. Is this issue a result of ME vs. MP 
tape or an issue that is a result of Sony 
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tape vs. Pa- 

nasonic 
tape? Can 
you recom- 
mend a third 
party tape stock that can be used in all 
three types of machines (DV, DVCAM 
and DVCPRO)? 

Panasonic's response: 
DVCPRO VTRs can basically play back 

tapes recorded on consumer DV or 
DVCAM equipment. Regarding play- 
back of consumer DV tape on DVCPRO 
VTRs, we have not experienced prob- 
lems with DV tapes from Panasonic or 
most other DV tape suppliers. However, 
the quality of DV tape from one supplier 
is not stable. This causes some DV tapes 

to have a high error rate. This problem is 

not a matter of ME vs. MP tape. Pana- 

sonic ME tapes or those from other 
suppliers, and MP tapes for DVCPRO 
do not cause problems. We have not 
found any problem with playback of 
Panasonic DV tapes in any consumer 
DV VTRs and DVCPRO VTRs. How- 
ever, we recognize that high error -rate 
problems occur with some SONY DV 
or DVCAM tapes. We recommend 
DVCPRO MP tapes for DVCPRO re- 
cording or playback, and Panasonic 
DV tapes for consumer DV machines. 
We do not have any comment on DV- 
CAM, a format that was not devel- 
oped by Panasonic. 

Roy Kinoshita 
Product Marketing Manager, 

DVCPRO 
Panasonic Broadcast & Television 

Systems Company. 

Sony's response: 
From its very beginning the DVCAM 

format (which has sold over 80,000 
units) was designed to be 100 percent 
compatible with the consumer DV for- 
mat for playback. In fact, the new DSR 
2000 is compatible with DVCAM, DV 

continued on page 124 
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OI10E YOU CHOOSE A ,t C L O S E D 
DTV SYSTEM, IT CAn BE DiFFiCULT TO 

GET OUT! 
DIVICO117 DTV SOLUTIOnS FOR ATSC 

ARE TRULY OPECl ACID FLEXIBLE. 

DTV is in its infancy. As the market matures, you're going to want the flexibility to 

grow with it. Choose a rigid, proprietary solution and you're stuck. However, with 

our open MPEG -2 solutions, you'll remain free to evolve your systems and services 

by integrating best -of -breed elements to meet your future needs. 

The powerful hardware architecture of our MediaView" family of SD and HD encoders 

enables you to meet future requirements through software upgrades. Should you later 

offer new services to generate additional revenues, our high -performance MPEG -2 

compression technology enables you to better utilize existing bandwidth while 

maintaining optimum signal quality. 

As the leaders in open solutions for digital television, we offer a robust portfolio of 

encoders, multiplexers, data broadcasting products, network management systems, 

DSNG /ENG solutions, and flexible integration and support services. If you're ready 

to get into DTV and know you're going to need the freedom to move with the market, 

call your DiviCom representative today or visit our web site. 

DmC0m u a subsidiary m c -7.UDE Meroy.Iems, Inc loss D6om Inc All ngN. reeereed 

Circle (129) on Free Info Card 

www.divi.corn 
North America +1 408 944 6700 

Europe /France +33 1 4862 9212 

Europe /UK +44 1753 714 367 

Latin America +1 561 692 1131 

Asia Pacific /HK +852 21921799 

DIVICOM- 
Open SoluNns for Dig ml Televvron 

DVB ATSC HDTV SDTV 4:2:0 4:2:2 
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One of two master control rooms. Each is designed to monitor and control multiple digital channel streams and HDTV. Note the line 
of sight into the broadcast operations area. Photos by Sandra Williams. 
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i 
By Darrell Wenhardt 

In 1989, KCET Channel 28, Los Angeles, realized that its existing master control and related on- 
air support facilities had succumbed to old age. The systems were housed in the old film vault 
section of Fleming Street Studios, one of the first film studios built in the Hollywood area in 1912. 
KCET needed a new facility. 

The challenge was to design and build a facility that would be flexible and adaptable to technology 
shifts and growing operational demands, while consistently supporting programming and business 
operations without interruptions. 

Building infrastructure 
Building design began with a series of meetings with management, programming, engineering, 

operations and facility leaders. The meetings included the design team, the architect (AHT of Los 
Angeles) and broadcast consultant (CBT Systems of San Diego). 

Initial data suggested that the current administrative, financial, programming and studio operation 
areas could remain in the existing facilities. The on -air broadcast operations and the directly related on- 
air support studio, editing, voice -over, maintenance engineering offices and multimedia development 
departments required new facilities. 

CBT Systems began laying out specific technical- related operational areas, including the central equipment 
room, master control, on -air operations area, videotape dub and format area, online and offline editing, video 
production control room, audio production control room and a small production stage, Studio C. 

As the architectural shell and interior layout details took shape, CBT Systems evaluated building infrastructure 
requirements for power, grounding, HVAC, mechanical systems, acoustics and signal distribution. 

Acoustics 
Sound transmission control and control room interior acoustical treatment was critical. All produc- 

tion control, editing and master control rooms were designed to implement full 5.1 surround sound. 
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KCET 
Not only did room interior noise criteria 
levels become critical, but sound trans- 
mission levels between walls and ceilings 
became even more important to isolate 
the additional subwoofer energy. Thus, 
the design goal for building partition sound 
transmission ratings ran STC -50 to STC- 
62. In -room noise criteria requirements 
ranged from NC -15 to NC -30. 

A combination of isolated slab sub - 
floors, floating floors, double -wall con- 
struction, floating ceiling lids and cav- 
ity absorption were employed to achieve 
both good in -room acoustical perfor- 
mance and excellent audio containment 
between adjacent rooms. 

Cable and signal distribution 
An 18 -inch raised -access flooring sys- 

tem was designed as the main component 
of the facilities signal cable distribution 
system. The architect and consulting teams 
closely studied and coordinated the build- 
ing permit, associated building and NEC 
code sections relating to raised access 
flooring and related cabling requirements. 

ing the central equipment room terminat- 
ed and cross -connected at coaxial and 
twisted -pair Icon blocks mounted in 56RU 
racks next to the central equipment room. 

All connections to remote control 
rooms, technical areas and interbuild- 
ing connection points were made via 
trunking lines between the central equip- 
ment room and Icon blocks at the re- 
mote locations. The trunking was over- 
built, in some cases by 100 percent, to 
provide for first -day and future build - 
out cable conductivity requirements. 

This system will not completely future - 
proof the facility, but it will provide a 

solid backbone of infrastructure signal 
cable support for many years to corne. 

Racks and consoles 
Through the early stages of design 

development, KCET repeatedly stated 
that the goal of the new facility must be 
to allocate space and infrastructure re- 
sources to future growth and technolo- 
gy advancement. This meant more rack 
space and adaptable console design. 

Additional square footage was allo- 
cated for equipment racks. A separate 
area was designed to employ 36 -inch 
deep racks to support extra -deep file 

server equipment. This separate area 
The signal cable distribution 

and installation plan involved 
countless hours of thought and 
planning. The prior practice of 
piling new cable over old with- 
out a plan to reutilize the exist- 
ing cable was something the sta- 
tion wanted to change and guard 
against in the new facility. 

CBT Systems engineering 
team's was based upon Icon 
source panel and Icon destina- 
tion panel demarcation points 
throughout the facilities. 

All circuits entering and/or leav- 

was set aside because of the server's 
higher per -rack heat load, higher oper- 
ating sound level and sensitivity to dust 
and airborne particles. 

Another key set -up element included 
seismically rated rack -based support 
for all equipment racks. These massive 
steel frames, bolted to the concrete sub - 
floor, are designed to support the equip- 
ment rack load during earthquake ac- 
tivity, not an uncommon occurrence in 
the Los Angeles area. 

Operational consoles in each control 
area received a similar "future growth" 
and adaptability design criteria. Here the 
CBT Systems team developed a stamped 
metal -based modular console design. This 
approach provided a complete "erector 
set" console set up which will permit 
KCET to reconfigure individual console 
bays by adding height, display mounts, 
equipment shelves, and support arms at 
will as operational changes dictate. 

Broadcast operations and 
technology 

With a solid building infrastructure 
in place, the engineering and opera- 
tions design team and CBT Systems' 
engineers turned their attention to tech- 
nical operational requirements. A pro- 

cess flow review ensured 
that all elements of 
broadcast program- 
ming, from traffic pro- 
gram log development 
to interstitial material 
editing to multichannel 
on -air signal flow, were 
covered. 

The technology ap- 
proach centered on 
KCET's desire to devel- 
op a "video tapeless" op- 
erational philosophy. Us- 
ing a 601 serial digital 
video and AES digital au- 
dio foundation, a system 
architecture that includ- 
ed extensive Fibre Chan- 
nel video file transfer ca- 
pability was developed. 
The system design re- 
quirement defined five 
technical sections: in- 
coming program ingest, 
program production, 
program editing, pro- 
gram cacheing and pro- 
gram transmission. 
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The unique application of coaxial and twisted 
pair Icon modules in the central equipment room 
(above) and at remote demarcation locations 
(photo left), provides KCET with an extensive 
pre -wired cable trunking system to support rapid 
system changes and upgrades. Top photo by 
Sandra Williams. 
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You use your eyes to capture history. 
We use our heads to make better tape. 

At Sony, we design our recording media and hardware 

together. The same engineers who develop the media 

also design the heads, integrating them into a total 

video solution. The result is performance you can 

count on. 

Quite simply, Sony tape is more reliable, more 

consistent.You can trust Sony media to deliver greater 

durability, lower drop -outs, lower headwear, improved 

still frame accuracy and greater archival stability. 

Sony's history in video technology is a history 

of industry leadership in format development from 

Betacam SP to D2, Digital Betacam , Betacam SX 

DVCAM and HDCAM formats. Each of these 

was made possible by Sony's continual innovation in 

the development of metal particle and metal 

evaporated technology. And each is proof of the 

effectiveness of their shared development platform: 

co- engineered media and hardware. 

Sony. Our media is your memory.'" SONY 
01999 Sony Electronics Inc. All rights reserved. Reproduction in whole or in part without written permission is prohibited. Sony. Betacam. 
Betacam SP. Betacam SX. DVCAM logo. Our media is your memory and HDCAM are trademarks of Sony. 
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KCET 
Program ingest, media control 
and editing 

VG'ith these requirements in place, a net- 
work of video file servers was established 
to support all levels of technical and pro- 
duction operations without traditional 
videotape support. Program media flow 
and multichannel broadcast control was 
designed as a fully automated process. 
Louth was chosen to manage all aspects of 
the automation system. Program ingest 
and formatting, program near -line and 
archive storage, media transfer and rout- 
ing, and multichannel broadcasting were 
all placed under the automation control 
and media tracking system. 

Three program media ingest and for- 
matting stations 
were created for 
high -quality vid- 
eotape transfer. 
Each station is sup- 
ported with a full 
compliment Leitch 
Digibus A/D con- 
version, digital 
noise reduction, 
audio processing 
and associated an- 
aloganddigitalsig- 
nal monitoring. 

Program and in- 

terstitial material 
editing in the new 
facility is handled 
by both full -func- 
tion and limited - 
function nonlinear 
editing rooms. The 

self -powered, full -range speakers and 
subwoofers, as well as Sony and Yama- 
ha digital audio effects processors. 

Field acquisition is currently in Sony 
Beta SP. To maintain tape compatibility 
and to begin a technological direction to 
implementing full MPEG signal through- 
put, the station selected Sony Beta SX as 
its new field acquisition format. Thus, 
each edit room is outfitted with two Beta 
SX Editing VCRs for material ingest. 

Signal routing 
KCET implemented a multiple matrix 

versus single matrix routing system ar- 
chitecture. This kept the overall cross - 
point count down and left KCET with 
better options in the future to add spe- 
cific router segments (i.e. HD). Philips' 
Venus was chosen as the digital and 
analog router and is controlled by the 
Jupiter switcher. A Philips' Saturn serves 
as the master control switcher. 

AES audio provides desired multipath and 
multichannel transmission capability. 

Video servers 
Developing a tapeless video process flow 

meant the heavy application of video file 

servers, RAID and data tape. The engi- 
neering team chose Tektronix Profile PDR 
200s and Ampex DST data tape libraries. 

The initial systems build -out contains 
nine four -channel Profiles with related 
24Mb /s storage capacities ranging from 
five to 21 hours. The overall file server 
system design was implemented to sup- 
port a total of 20 Profiles supporting 
some 68 I/O video channels, each capa- 
ble of eight channels of audio. 

The server architecture includes ingest 
server channels for incoming program 
material, edit servers to handle segment 
and program review and editing, a RAID - 
supported production server cache con- 
nected to one Ampex 712 data tape li- 

brary, a main pro- 
gram cache with in- 

terface to the sec- 

ond data tape li- 

brary, and four iden- 
tical main transmis- 
sion servers to sup- 
port KCET's initial 
requirement of four 
fully backed up, full - 

time broadcast 
channels. 

Each all- digital edit r 
multiple channels of 

full function rooms are based around 
Editware 351 control platforms. Because 
of Editware's operational familiarity to 
the editing staff and nonlinear control of 
the Tektronix Profiles, each edit room's 
video switching, effects and graphics is 

supported by Grass Valley 1200 produc- 
tion switchers, Pinnacle DVExtreme and 
Chyron MAX! graphics systems. 

Audio control and processing in the 
edit rooms is digital. The mixing plat- 
form is Graham -Patten DESAM 400. 
Audio monitoring is setup for both 5.1 
surround sound and four -channel dis- 
crete with a full complement of Genelec 

oom is equipped with an Editware nonlinear driver to control 
Tektronix Profile and Sony SX tape. Photo by Sandra Williams. 

A hybrid analog/digital 64x64 ingest 
router handles all incoming satellite, 
microwave and fiber feeds. This unit 
also services the analog/digital tape for- 
mat and dub area, and the analog/ 
digital signal processing routing. 

The main router is a 128x128 serial 
digital platform with three levels of AES 
audio, one level of timecode and one 
level machine control routing. A sepa- 
rate 128x96 analog video router was 
employed to support video monitoring 
and signal source ID tracking. 

A 32x32 expandable to 64x64 digital 
transmission router with three levels of 
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Broadcast 
master control 

As part of its long- 
term programming 
distribution plan, 
KCET developed 
engineering and op- 
erational plans to 
implement two full - 

function master control rooms. Master 
Control I is designed to provide separate 
feeds to both the current analog Channel 
28 transmitter and the new digital Chan- 
nel 59 transmitter. (KCET is scheduled to 
begin digital broadcasting in December.) 

Master Control I will also support 
three additional channels of regional 
programming and /or multichannel 
broadcasts over the new digital transmit- 
ter. Additionally, the system is prewired 
for a HD switching path to Channel 59. 

Master Control II is designed to sup- 
port up to 12 channels of planned re- 
gionalized feeds and local educational 
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Over 400 Infinitely 
Customizable 2D & 3D 
Transitions & Effects 

is been a long time 
ince 1 could turn around 
om an edit control screen 
nd see a client's mouth 
rop open in amazement.» 

- George Avgerakis 
Videography Magazine 

The Perception PT real 
time non -linear editing 
system has everything you 
need to create high quality 
video productiors." 

- Brad Carvey 
DCC Magazine 

Lightning -fast DPS Perception RT3DX'M with DPS Video Action' 

is the Most Complete, Most Affordable & Easiest to Use 

Real Time Non -Linear Editing System Available. 

Prom $4,995 

ree 
erception ET 
ampler Pack rß.,7 jl 

HIGHLY RECOMMENDED 

www.dps.com 

(-re Free Into 
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OPHE - BUT IT'S 
NOT A PROBLEM. 

Aaaargh! - You've lost a signal - So what do you do? 

Don't panic. Use your IQ and you can sort it out 

automatically. RollCallTM is our intelligent remote control 

and monitoring system. Whether a plug has been 

pulled out or a module has failed, it will help 

you identify what the cause is and where - 

instantly, on screen. 

And if it's a module that needs SIMPLY MORE INTELLIGENT 

replacing, the unique design of our IQ Modular'!" system 

enables it to be 'hot -plugged' in seconds, without powering 

down the box. 

So reassuring. But then protecting you from catastrophe is just 

one of the intelligent ideas that make our IQ Modular system the 

problem -free solution for the digital era. 

Controllable 
IQ MODULAR 

by 

Circle (125) on Free Into Card 

SNELL & WILCOX O 
For more information on the IQ MODULAR System contact: 

Tel: (408) 260 1000, Fax: (408) 260 2800, e -mail: info @snellusa.com website: www.snellwilcox.com 
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Figure 1. KCET employs a basic file server, RAID cache and data tape library 
architecture. Signal routing and data transfer is handled by both serial digital and a 
Fibre Channel network. 

programming channels. 
All source program and interstitial 

material to be broadcast on all master 
control channels is set up to originate 
from the transmission video file servers. 
Each channel will be programmed and 
controlled by the automation system. 
Each transmission server can store a 

total of 17 hours of program material. 
These servers are fully backed up with 
mirrored units. Daily storage needs 

outside of the 17 -hour range are stored 
in a main program cache server capable 
of 21 hours of storage and in the Ampex 
712 DST data tape library system. 

Operational areas, Phase I, Phase II 
The design team developed a two -phase 

systems implementation approach. 
Phase I puts into place all elements 

necessary to bring current analog chan- 
nel broadcast operations online with 
digital technology. These requirements 
led to the initial build -out of the central 
equipment room, the video file server 
room, the videotape format and dub 
area, the broadcast operation area, 
Master Control I and Edit Room I. 

As broadcast programming increases at 
KCET, the new facility is prepared to 
handle the demands, having been preb- 
uilt -out and prewired to immediately sup- 

port the addition of the following opera- 
tional spaces and channel capacities: 

Master Control I - Expansion to 
include HD. 

Master Control II Built -out to 

support 12 channels of programming. 
Studio C and Production Control 

Room C. 
Audio control and sweetening. 
Edit Room II. 
Edit Rooms A, B and C. 

Studio C, with its attendant production 
control room, implements new cameras 
capable of 16:9 digital operation. Studio 
C utilizes high -output compact fluores- 
cent lighting technology. 

The audio control room will be imple- 
mented to support both Studio C digital 
productions and to provide the overall 
facility with a digital audio sweetening 
and voice over control room. Several 
digital audio mixing and server -based 

Design Team, 
KCET 
Al Jerome, president 
Don Youpa, vice president 
Horace Scott "Scotty", vice 

president engineering 
Bill Burroughs, chief engineer 
Bill Christian, facilities manager 
Joe Saavedra, senior engineer 
Architect: AHT Los Angeles 
Construction Management: Ray 

Wilson Company 
Broadcast Consultant and Systems 

Integrator: CBT Systems 
Darrell Wenhardt, principal 

consultant 
Edward Webster, senior engineer 
C. Stanley Ellington, senior 

designer 
Paul Schankin, project manager 
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editing platforms are currently being 
considered for application in this area. 

Edit Rooms A, B and C will employ 
full nonlinear "shared" media editing 
platforms interfaced into the facility's 
file server network. 

The Profile Server architectural features 

Fibre Channel hubs configured to facili- 
tate upgrading to a fiber switch as system 

capacity demands increase. 

With these additions, KCET will fulfill 
its initial design goal of providing an 

advanced digital television production 
and broadcast center to serve as the 

public television station for Southern and 
Central California. 

Darrell Wenbardt is president of CBT Sys- 
tems, San Diego. 

Equipment list 
Louth automation system 
Ampex DST -712 automated 

cartridge library 
Aphex 320A stereo audio processor 
Avalon archive manager 
Chyron MAX!, MAXINE! 
Cisco 200 Series catalyst, 2916XL 

100BaseT Ethernet switch 
RTS intercom 

Denon DN -C680 CD player 
Dolby SDU -4 surround decoder 
Editware N- VPE351 -K2 editing 

controller 
Fostex D25 edit controller 
Genelec 1030A speakers 
Graham -Patten 409 
Grass Valley Group 1200 Edit 

Switcher 
Hitachi SuperScanPro 620 

monitors 
Ikegami color monitors 
Leitch Digibus processing 

equipment 
Leitch CSD -5300 master clock 

driver 
Miranda ASD -251u video A/D 

converter 
NVision audio D/A processing 
Panasonic color monitor 
Philips Mars digital video switcher, 

Saturn digital master control 
switcher, Jupiter control 
processor Venus ND routing 
switcher 

Pinnacle DVExtreme 
RTS intercom 
Tektronix test equipment and 

monitors, Profile video servers 
Bittree patch jacks, patch panels 

and Icon panels 
Videssence lighting 
Vinten Pro-Ped camera pedestal 
Wohler AMP1 -A stereo audio 

monitor 
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SeaChange. 
The name in 

digital 
video server 

systems. 

Selo why SeaChange is the choice of top broadcasters for 

on air applications. Compare the SeaChange Broadcast 

Mt diaCluster for performance and price. You'll see why 

SeaChange earns broadcast engineers' highest praise. 

And how its changing the business of digital video. 

h1PEG -2 4:2:2/4:2:0 Deliver Digital Beta quality. 

Fault Resilient Lose an entire server without video loss. 

Single Video File Copy No mirroring, no duplication 

means dramatic cost savings. 

Scalable Cost -effectively add channels or expand storage. 

Networked Storage 

Architecture Integrate easily with your existing 

broadcasting systems and streamline operations. 

c- m SEACHANGE ! INTERNATIONAI. 

As Seen On Television Worldwide 
Circle (130) on Free Into Card 
SeaC flange International. Inc www.schange.com 

124 .cton Street. Maynard. MA 01754 
phony: l -978- 897 -0100 

fax: 1. 978 -897 -0132 

Medi.ICluster is a trademark of SeaChange International. Inc. 

The SeaChange 
Broadcast MediaCluster.TM 
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Transmission & Distribution 

Improvements in transmitter technology 
BY DON MARKLEY 

Perhaps the years have caused a 
loss of perspective, but it doesn't 

seem too long ago that tuning a tele- 
vision transmitter was akin to one of 
Hercules' feats. Cleaning out a mam- 
moth stable or killing a many -head- 
ed snake was small change when 
compared to simultaneously getting 
both color and power out of a trans- 
mitter. The gain- bandwidth product 
always seemed to be slightly too small 
as one either tuned to make the col- 
ors resemble something seen before 
or to make those stupid thermome- 
ters move enough to indicate that the 
desired power level was even near. 
Achieving both the same night was a 
feat worthy of celebration until one 
remembered that the same condi- 
tions probably wouldn't exist the 
next night. 

That problem corrected itself sig- 
nificantly over the years as designs 
improved; better devices were devel- 
oped for amplifiers, and exciters be- 

came better at compensating for the 
problems involved when the amplifi- 
ers were not quite up to the desired 
linearity. Then, external correction 
circuitry became available, sometimes 
using signals in the vertical interval, 

items such as VSWR foldback to avoid 
blowing up the whole system when 
either ice build -up happens on the 
antenna or a fault occurs in the trans- 
mission line or antenna. Extensive 
amounts of controlled feedback reg- 

A new era of transmitter behavior has been 

entered thanks to our friend, the microprocessor. 

to automatically correct for minor 
transmitter problems. Surely Farn- 
sworth would have smiled. 

Microprocessors, our new friends 
Now, a new era of transmitter be- 

havior has been entered thanks to our 
friend, the microprocessor. Transmit- 
ters are available with extensive built - 
in monitoring of the overall system 
performance. This starts with simple 

ME GRAB 
A look at the consumer side of DTV. 

I want my weather 
l 
Weather coverage tops TV viewers' interest... 
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ulate system linearity, gain and group 
delay. In DTV transmitters, external 
systems monitor the overall transmit- 
ted signal, including the ability of the 
system to maintain the output within 
the required mask. The system deter- 
mines what changes are necessary and 
makes those changes automatically. 

Going further, one manufacturer has 
a totally software -controlled exciter 
that will operate as either a DTV or 
an analog system depending upon 
simple front panel instructions. In 
two device systems, one manufactur- 
er uses separate exciters for each out- 
put amplifier. This permits a high 
degree of correction for each individ- 
ual IOT. The outputs are then filtered 
and combined in the normal fashion. 
This would seem to be near the ideal. 
The exciters, locked together, pro- 
vide very good performance under 
normal conditions. If either exciter 
fails, the remaining unit drives both 
amplifiers in a more traditional con- 
figuration with only a slight perfor- 
mance decrease. 

This multiple exciter approach pri- 
marily applies to IOT systems. In 
solid -state transmitters, the optimum 
method would be to apply the appro- 
priate correction signal to each solid - 
state device. However, due to the 
number of devices involved, this is 
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-The enormous return on investment 
($33 million) has proven the value and performance intrinsic to JVC's 

design of DIGITAL -S" -FOX Television " JVC's KY D29 camera and 

BR -D40 dockable recorder are a winning combination for pic- 

ture quality- whether shooting a Major League Baseball game or a TV 

commercial " -Andrew Bickner Director of Engineering, KNWS -TV, 

Houston, 7X "DIGITAL-S is a well- documented performer with 

proven ability to scale up from standard televi- 

sion formats to high definition "- Thomas A. Schenck, 

General Manager, U27?AZ_ -7V Raleigh, A't 

l'arely, has one video tape format inspired so many words. 

"Our experience with DIGI1ÄL -S has far exceeded our 
expectation -in both quality and reliability" -Denis J. Roche, 

Vice President of Engineering and Operations, EABC-TV, Fort Lee, NJ 

"The durabilitv of our DIGITAL-S recorders is 

un r La ter eel One of our recorders has 
/over 10,000 hours on the original heads- ufibele!" 

-Ted Small Director of Engineering, KFXK -TV Longview - Tyler, TX 

"DIGITAL -S is an incredible tool in today's competitive age" - 
Robert Baker, Chief Engineer, TCI Media Services, Monterey Bads CA 

"We purchased DIGITAL -S because it is perfectly 
suited to meet the future demands of DTV" -Matt Tutee, 

Station Mauler, KFTL -TV, OakIanr CA "The picture 
quality of DIGITAL -S rivals the most expensive 

digital System, -Ken Tofanelli, Chief Engineer, WEEK -TV, Peoria, IL 

"DIGITAL -S provided us with an easy upgrade path and 

has allowed us to achieve extremely high quality digital video at an 

of f o7 dable price "- Robert .Sciafini, President, Multi Image 

Group, Boca Raton, FL 

DIGITAL-S 
tli lu611 r.UIaPONINI DN'.IIAI 

CIrcls (131) on Free Info Card 

t Jvc 
DIGITAL BROADCAST 

SYSTEMS GROUP 

www.digital -s.com 

l -800 -J VC -5825 
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not a practical approach 
to the problem. Because 
the performance of 
these devices cannot be 
individually corrected, 
it is difficult to make 
full use of their power 
capabilities. The solu- 
tion is to run those de- 
vices at well under their 
maximum power levels 
in a range where they 
are more linear. While 
that solves the compen- 
sation problem, it re- 
sults in a greater num- 
ber of devices being 
needed for a given pow- 
er level. This contrib- 
utes to higher price and 
size. The general think- 
ing is that there will be some change 
in that situation within the next cou- 
ple of years. 
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Today sophisticated monitoring systems allow operators easy 
access to a variety of parameters and controls. Many times these 
systems can be accessed from almost anywhere using a properly 
setup laptop. 

Care and feeding 
At tirst glance, it would appear that 

the role of transmitter technician has 
been degraded to that of providing 

October 3 -6 
Universal City 

California 

coolant and power to an all -know- 
ing, all- seeing automatic box. Not so 
klystron breath. As with all other 
increases in technical complexity, 
modern transmitter systems bring 
with them a significant increase in 
complexity of repair. Yes, they do 
break down sometimes although the 

reliability is far superior 
to the transmitters of old. 
It is imperative that trans- 
mitter personnel attend 
manufacturer's schools to 
learn these systems. It no 
longer is enough to sim- 
ply read the instruction 
book. All the major man- 
ufacturers have organized 
classroom instruction to 
train their customers in 
the care and feeding of 
their product. Attending 
the school and maintain- 
ing the system carefully is 

absolutely necessary if the 
expected performance and 
reliability is to be real- 
ized. 
Today's transmitters 

provide a very high level of perfor- 
mance reporting that can be accessed 
either by modem or by remote con- 
trol. Some equipment includes a sig- 
nificant amount of built in diagnos- 
tics to aid in troubleshooting. In some 
cases, the manufacturer's service de- 
partment can access the equipment, 

UidTranSrg 
Transporting 
Video 
into the 
21st Century 

Digital Video and Telecommunications Play Well Together 
in Universal City at the VidTranS '99 CONFERENCE & EXHIBITION 

Its a whole new world for the video transport industry as digital video penetrates all 

aspects of television- broadcast, cable, satellite and internet TV. VidTranS '99 is the 

one forum where professionals in television and telecommunications can meet to address 

the coming challenges and opportunities. Examine changing industry practices. 

Understand the demand for new services. Gain insights into current and future trends. 

Who Should Attend 
Broadcasters & cable operators 
News & sports services 
Production /postproduction 
facilities 
Users of video 
telecommunications services 

Telecommunications 

service providers 
Equipment manufacturers 
Consultants, systems designers, 
system integrators & resellers 

VidTranS '99. sponsored by the Video Services Forum, will be held in Universal City, October 3- 6,1999. 
Visit wwwswonders com/vidtrans for information and to register or phone 608 -278 -8291. 
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ATSC Power Play. 
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When ysur goal is to get on air with the highest picture quality possible, you need the 

power .f NDS' new compact ATSC encoder. 

Designed to operate alone or as part of a complete 

HD /SD system solution, NDS' E5820 ATSC encoder 

provides you with the perfect broadcast power play. 

Configurable for 480i30, 480p60, 720p60 or 1080i operation, the unit also provides NDS' 

patented noise reduction, closed captioning, and automatic switching. 

Decades of experience developing end -to -end MPEG, DVB, and ATSC systems is why 

leading broadcasters around the world depend on NDS. Innovative and reliable solutions 

backed by extensive service and support - that's the NDS difference. 

Don't end up in the penalty box by making the wrong move. Call NDS today, or visit our 
web site for more information. 

1V D S 
WORLD LEADER WORLD Vision 

NDS Americas Inc. 
3501 Jamboree Road Suite 200, Newport Beach, CA 92660 

949.725.2542 
www.ndsworld.com 

©1999 NDS Americas Inc. NDS hs a trademark of NDS. All other trademarks are the property of their respective owners. All rights reserved. 

Circle (132) on Free Info Card 

www.americanradiohistory.com

www.americanradiohistory.com


Innov. 
Com 
Resi. 
Anal 
Displ 
Outp 
Text, 
Flick 
Fron 
RS23 
Sc he 

7andar 
TECHNOLOGIES 

r ?J" .-,j'j rr" - 4r .n.--- 4$.,. 
4 -i.. 

jjjj 

I 

tive MultiViewer Solutions 
act Standalone Systems 
e /Position 6, 16 or 64 Pictures 
g /SDI Video Input options 

ay in Real -Time to VideoNGA 
t to NTSC /PAL 

Label, Logo Insertion 
r -Free Graphics on Video 
Panel Controls 

2 /Ethernet Remote Control 
uler & Sequencer Options 

ible End -User 8 System Integrator solutions for 
Monitoring in Studio Control Rooms, OB Vans 

arker Channels, Pay TV Preview Channels 
esentation Multimedia Displays 
r Technologies, Trio Tech House. Abbey Road. 

Deansgrange, Co. Dublin, Ireland 
I : (011) 353 1 2808945 USA: 408 782 9725 
sales(izandaccom Web: www.zandaccom 

Stylish & Fie 
Multi- channe 

Mosaic /: 
P 

Zand 

T 
Emai 

Circle (133) on Free Into Card 

T AUTOMATION 
BACKUP? 

YOUR AUTOMATION SYSTEM 
F FAILURE. LOAD AND PLAY 

www.americanradiohistory.com

www.americanradiohistory.com


E 

COPPER 

COAX 

WIRE .ESS 

BROADCAST 

We just want to make our message loud and clear. 
i 

Most knew us as ITS for our state -of- the -art exciter 

- . retrofits. Now as ADC, we offer the highest power 

uxHñ: IOT transmitter on the market today. They are still 
HHP!: 

built with the same standards that you came to 

expect: innovation, performance, and quality. From exciters to high 

power transmitters, from solid state to 10T, we can provide a solution 

for your application. Find out more about our innovative products 

and services by calling (724) 941 -1500 or visit our web site at 

www.adc.com /broadcast. 

Circle (135) on Free Info Card 

Telecommunications 

The RF experts. 

www.americanradiohistory.com

www.americanradiohistory.com


Production Clips 

Using microphones 
BY BENNETT LILES 

While most aspects of broadcast 
production have undergone a 

whirlwind of change during the past 
two decades, modern technology has 
had surprisingly little effect on how 
microphones are used. The only signif- 
icant change in such instruments has 
been miniaturization. 

Lays and lapels 
One of the first mics small enough to 

be worn was the RCA BK -6B. It looked 
like an oversized shotgun shell hanging 
around the talent's neck on a string 
called a "lavalier" and trailed a quarter - 
inch wide cable. That term is 

still around though the mics that 
hung from them are long gone. 
These lays or lapel microphones 
now come in sizes barely larger 
than the tiny cables that serve 
them. Lapel mics come in omni 
and directional types. Omni la- 
pel mics hear in all directions 
equally and due to the physics of 
contruction can be made small- 
er than directional lapels. 

Used primarily in panel talk 
shows and news formats, each 
of these types has its good traits 
and its bad ones. Unfortunately, 
most TV set walls are concave 
and hard. This focuses studio 
sounds onto the set like a big parabolic 
dish. Omnis are the worst about pick- 
ing up this noise bouncing off the set 
and if guests are placed very close to- 
gether, it will be very difficult for the 
mixing operator to leave all the mics at 
operating level without the show sound- 
ing like it's in a barrel. In a free -form 
format, directional lapel mics are best. 
They interact less and can be left at or 
near operating level. This avoids "up- 
cuts" where each guest's initial few im- 
promptu syllables are barely heard un- 
til the sound operator responds. The 
downside of directional lapel mics is 

that they are larger and more suscepti- 
ble to breath popping. Windscreens are 
usually necessary and of course, they 

increase the weight and visibliliry of the 
mics on the guests. Light, thin clothing 
will often sag under the weight of a 
directional lay and require a piece of 
note card to be clipped on the underside 
of the mic, behind the fabric, to strength- 
en and stiffen it. 

Ridden hidden 
Hiding microphones on mobile talent 

requires an extra bag of tricks. Lapel 
mics have been taped on bras, stuck 
under fleshtone bandages and hidden 
in hair. One popular way to conceal a 
lay under clothing where "rustle" is a 

Shotguns are generally used on booms, 
above actors. Each boom operator needs 
headphones with communication and 
mic monitor. Multiple shotguns can 
cause phase problems so multitrack re- 
cording is advised. The scene can be 
remixed once the dialog is recorded. 

Testing! This thing on? 

On podiums it is better to have a 
podium mount than to use stands with 
booms. These mounts are the size of a 

silver dollar and have three holes for 
mounting screws. In the center is a thread- 
ed protrusion just like the top of a mic 

stand. Metallic goosenecks are 
best kept short. The heat of lights 
:an often make them sag under 
:he weight the mic. Small, black 
gooseneck mics have become 
very popular and work well, but 
5eware their tiny windscreens. 
These are more decorative than 
Functional and can be very sen- 
sitive to breath popping at less 
:han a foot from the speaker's 
mouth. When two mics are used, 
place the mics themselves within 
:wo inches of each other. The 
distance between them must be 
smaller than the wavelength of 
the highest audible frequencies 
or phase cancellations will oc- 

cur with very unpredictable coloring of 
the sound as the speaker sways back and 
forth on one foot and then the other. 

When mixing TV with PA from a 

control room, set the levels for the TV 
mix first. Then bring up the PA level on 
each mic until it starts sounding rever- 
berant, then back off a little on the PA 

level for that mic. Use only the mini- 
mum PA level and get the speakers close 
to the audience and as far in front of the 
mics as possible. In talk shows with PA 

it is best to use directional lapel mics for 
more gain before feedback. 

Typical lavalier mics have small capsules (elements) that 
are connected to the remainder of the electronics using a 
thin wire. Small clips allow the elements to be attached. 
Some units are sealed against moisture and can even be 
spray painted. 

62 

problem, is to make two triangles of 
gaffer's tape folded like a flag, with the 
sticky side out. Place the mic against the 
tape where its top is slightly inside of the 
longest edge of the triangle. Press the 
two triangles together to form a "sand- 
wich" with the mic just peeking out 
between the top edges. Place the mic on 
the chest of the performer, preferably 
between an outer shirt and an under T- 

shirt. The sticky tape should minimize 
the rustle of clothing layers rubbing 
past each other. Directional lays can be 
used as long as they are not covered. 
Never wrap anything around a direc- 
tional microphone. Blocking its side 
ports will cause it to become omnidirec- 
tional and color its frequency response. 

Broadcast Engineering July 1999 

Bennett Liles is an audio engineer at Georgia 
Public Broadcasting, Atlanta. 
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So reliable, 
you just plug 

it in and forget 
about it. 

(Well, you could if people would quit asking 
how you found something so reliable.) 

It's no wonder more and more people are choosing CEC. 

Over the years, we've built a reputation for quality products 
that are simple to use and work from day one without a glitch. 
But that's lust the beginning. Our customers also know us for 
utilizing leading edge technology, especially into the digital age. 
It all stems from our goal of providing you with a superior 
product. When you choose CEC, you'll notice the difference. 
In a good way. 

1 -800- 733 -5011 www.contelec.com 
P0. Box 270879 Dallas. Texas 75227 
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may have been subjected to loads ap- 
proaching or exceeding the design lim- 
its, and failure may be imminent. Most 
towers that do not meet design code 
have no outward manifestation of their 
condition. 

For certain conditions, leg overstress - 
es of 20 to 30 percent can be accommo- 
dated by midpanel horizontals, i.e. in- 
stallation of a horizontal member mid- 
way between the existing horizontals. 
This extra member resists the 
tendency of the legs to bow 
out. For example, consider a 

tower with an "x" bracing 
system with the tower legs 
supported every 10 feet. The 
leg is 6" solid round bar. Add- 
ing a horizontal member (see 
Figure 1) at the middle of the 
panel increases the leg capac- 
ity 36 percent. 

Horizontal and diagonal 
members are more easily re- 
placed with larger members, 
or by adding an additional 
member back -to -back with the 
original. Guy wires can be in- 
creased in size and tensions 
adjusted. Foundations can be 
buttressed. But in many cases, 
the overstresses are such that 
reinforcing is prohibitively 
expensive from both a mate- 
rial and labor standpoint, or 
the physics can't be made to 
work. In these cases, a new 
tower is the only sensible 
solution. 

[IÍIf. _ _ .. - 

Many factors should be con- 
sidered when evaluating tow- 
er proposals in a competitive 
bidding process. On the sur- 
face it can be argued that the 
tower meets spec, and, there- 
fore, the lowest price should 
necessarily be accepted. But 
there are factors, some subtle, 

that should not be overlooked when 
making the decision. 

The tower is probably the least under- 
stood component of a transmitter site. 
In the simplest terms, the tower is a 

bending beam supported by an elastic 
suspension. In other words, the tech- 
nology is analogous to that employed in 
a suspension bridge, except in this case 
the bridge is vertical, on end. 

While design codes specify combina- 
tions of ice and wind loads that the 
tower must withstand, they leave con- 
siderable discretion to the designer as to 
design philosophy. Many times the de- 
sign comes down to a question of low- 
est cost or best investment. Some design 
solutions can provide the best of both 
worlds, but many times that is not and 
cannot be the case. Clearly, if the engi- 

neer is aware of site- specific wind and 
ice conditions that exceed the published 
map values, these conditions are best 
taken into account and conveyed to the 
tower suppliers. 

Generally speaking, a tower with a 

wider face width is stiffer and, there- 
fore, requires fewer guy levels than one 
with a narrower cross section. At the 
same time, there is a tradeoff in the 
initial tensions and guy sizes required in 
a larger tower vs. the number of guy 
levels and the face width. A good design 
optimizes these trade -offs, achieving an 
appropriate degree of stiffness without 
requiring excessively large guys. It is 

easy to get caught up in a design spiral 
that can arise from an injudi- 
cious selection of material siz- 
es: Unnecessarily large legs 
present a larger wind load. 
The larger loads require larg- 
er guys. Larger guys in turn 
place a heavier downward 
load on the legs, which in 
turn must be upsized. Then 
the whole cycle starts over. 

In some cases, face width is 

constrained by the desire to 
optimize radiation patterns 
from panel antennas or side - 
mounted antennas. These fac- 
tors may force a change in the 
size of the tower face, or may 
in fact, by happy coincidence, 
facilitate the installation of h 

the antenna by minimizing 
the standoff distance of a pan- 
el from the tower. Figure 2 
shows what happens when 
the tower face width is 

changed from 56" to 84 ". 
The result is a near perfect 
omni pattern becomes some- 
what directional. 

Photo of the installation of a 17 -ton Dielectric traveling wave 
antenna on the nearly 2000 -foot KNOE -TV tower near Mon- 
roe. LA. Photo courtesy LeBlanc Broadcast. 
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Some designers attempt to 
minimize the tower's cost by 
using one anchor point per 
azimuth. While theoretically 
such a design meets specifica- 
tions, this approach is intu- 
itively less desirable than one 
that distributes the loads over 
more points. Single anchor 
points can be used in towers 

www.americanradiohistory.com

www.americanradiohistory.com


Before reinforcing 

After reinforcing 

tional loads beyond those orig- 
inally listed cannot be added 
easily. Valuable information 
can be gained by asking the 
supplier for the leg load and 
face shear diagrams. These 
curves plot the forces in the 
members (legs or bracing) 
against their capacities over 
the full height of the tower. 
Some designers go to great 
lengths to match the loads to 
the capacities by varying the 
member sizes frequently. While 
such a tower has been value 
engineered and does meet spec, 

it does not represent a good 
° investment. In many cases, a 

small percentage of additional 
5 cost invested in larger leg sizes 

will provide judicious reserve 

capacity that can generate con- 
siderable revenue later on. The 
bottom line is that the leg sizes 

shouldn't follow the load dia- 
gram so closely that an ex- 
treme number of size changes 

are made. A typical tall tower 
will have four to six different 
leg sizes (see Figure 3). A great- 

er number (such as 10) suggests an 

overly tight design. 
Investing in additional leg capacity is 

a wise choice, because 

legs are the most diffi- 
cult part of the tower 
to reinforce. While in 
the past, the legs of 
smaller towers were 
often reinforced by 
welding additional ver- 

tical material, such 
practices have, in large 
part, been discontin- 
ued. It is extremely dif- 
ficult to control the 
quality of welding per- 

formed several hun- 
dred feet in the air. A 
good weld requires 
preheating of the sur- 
faces to be joined, and 
the application of a uni- 
form weld with proper 
penetration. During 
factory shop welding, 
not only are the joints 
preheated before weld- 
ing, but they are also 
wrapped afterwards to 

6" 

Round bar 

F gure 1. Most tower designs utilize an "X" style 
bacing system. Additional leg capacity can be ob- 
t2ined by adding reinforcing members. In this ex- 
a Tiple, adding a reinforcing member halfway up the 
leg section increases the capacity 36 %. 

up to 500 or 600 feet, but multiple 
anchors along each azimuth provide 
some added protection against anchor 
failure. Such an approach also leaves 

more flexibility for future changes to 
the tower, where the addition of anoth- 
e- guy level is a relatively simple task. 

The typical anchor radius for small 
towers is 80 percent of the height and 
for tall towers around 70 percent. The 
smaller the radius, the greater the guy 
sizes, and the greater the loads imposed 
on the tower shaft by the guys. Founda- 
tion loads also increase dramatically as 

the guy radius decreases. 
Examine proposed guy radii carefully 

to ensure that the tower supplier has 

not proposed an unrealistically large 
radius that cannot be accommodated 
within your property boundaries. The 
problem becomes worse on hilltop sites 

that can have severe drop -offs. In these 

cases, the guy radius will extend ap- 
proximately one foot out for every foot 
of drop -off. 

Often when a tower is designed to just 
meet spec, the sizes of the legs, horizon- 
tals and diagonals are such that addi- 

control the cooling rate. Horizontal 
and diagonal members, guy sizes and 
the number of guy levels can all be 

changed. However, a tower leg, once in 

place, cannot be removed. 
For a good understanding of how the 

member sizes were chosen, ask the tow- 
er supplier to provide and explain the 

stress vs. yield curves. Often a relatively 
small percentage increase in raw mate- 

A tower leg, once in 

place, cannot be 

removed. 

rial cost will pay off handsomely by 
providing a judicious element of reserve 

capacity. This may be achieved by ask- 
ing that all structural components of 
the tower to be designed not to exceed 

80 to 90 percent of the member capac- 
ities depending on future expansion 
plans. 

Tower steel is available in a variety of 
strengths. A typical yield value for light- 
er tower designs is 36ksi, (ksi = thou- 
sands of pounds per square inch) where- 

27 

Channel 7 pattern 
(175.50 MHz) 210° 

180° Panels on 56" lace 
(directivity =.9868 dB) 

Panels on 84" face 
(directivity =1.5689 dB) 

Figure 2. Considerations must be given to face size and 
antenna mounting. Shown are the resultant patterns obtained 
by mounting the same panel antenna on two different face 
sizes. In the first case (blue) the panels are mounted on a 56" 
face and the pattern is nearly omnidirectional, directivity 
(max/mean) is .9868dB. Placing the antenna on an 84" face 
(red) results in a more directional antenna (directivity= 
1.5698dB). 
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as tall towers will utilize large 
leg sizes (up to 12 ") with 
strengths of SO or 80ksi. When 
comparing leg sizes of com- 
petitive designs, note the 
strength of the steel. Smaller 
diameter legs of higher - 
strength steel are not only 
equivalent in strength to larger 
diameter legs of lower strength, 
but they also have the advan- 
tage of presenting a smaller 
wind area. 

With many tower manufac- 
turers, the grade of steel (yield 
tensile and strength) is the only 
specified parameter, but there 
are other important character- 
istics of steel that need to be 

addressed and specified cor- 
rectly. While suitable structur- 
al grade steels have performed 
satisfactorily over the years, 
some structural steels may not 
be suitable for use in commu- 
nication structures. Some steels 

are intended for use in build- 
ings or in applications where 
the temperature is always 
above 40° F (5° C). 

Recent changes in the meth- 
ods of manufacture and mar- 
keting are causing concern for 
the designer and how well these 

steels will perform in the struc- 
ture. The principle concerns 
are (a) one steel covers many 
grades, (b) undersize but with- 
in tolerance of some shapes, 

and (c) increased use of scrap, 
introducing tramp elements 
into the product. 

Legs for some towers are of- 
ten made of large solid round 
bars with diameters up to 12 ". 
However, the column design 
values published by the Amer- 
ican Institute of Steel Construc- 

Figure 3. An example of leg load 
and face shear diagrams. The 
black lines indicate actual loads, 
while the red lines indicate the 
calculated capacities. Extra 
tower capacity is the difference 
between the two. 

lion are based on tests of a large number 
of wide flange sections. Using these curves 

without further examining the residual 
stresses in these sections is somewhat 
questionable. Also, the designer must 
specify special straightness values for 
these bars. 

Structural steels can exhibit a great 
difference in their ability to absorb ener- 

gy. This is described as toughness and is 

of importance in the design of structures. 
At room temperatures, most structural 
steels are very tough and will fail in a 

ductile manner (essentially, they bend). 
As the temperature decreases, the steel 

loses toughness and can fail in a brittle 
manner (fracturing, as opposed to bend- 
ing). For good ductility and toughness, 
the use of a properly heat -treated steel or 
a fully killed (fine grain) steel with suit- 
able chemical composition is recom- 
mended. Killed steel is a term (coined 
word) used in the steel industry that 
defines fine grain and its chemical com- 
position. 

In addition to the manufacturing pro- 
cess of the steel, other factors can con- 
tribute to brittle fractures. Structures 
that are subjected to dynamic loads (such 

as vibrations or oscillations in a struc- 
ture's resonant frequency) are more sus- 

ceptible to brittle fractures. Cold work- 
ing, punching and other fabrication op- 
erations may also contribute to the prob- 
lem. The interaction of the many effects 
that can cause brittle fracture cannot be 

readily calculated. The best way to pre- 
vent this condition is avoiding or reduc- 
ing the conditions that can cause brittle 
fracture as well as selecting suitable struc- 
tural steels. 

Charpy V -Notch impact tests are used 

as a measure of the toughness of struc- 
tural steels. Because the toughness of the 
steel decreases as the temperature de- 

creases, once it is cold enough, it will 
become brittle. To determine the temper- 
ature at which this transition occurs, a 

series of tests are performed to find the 
energy absorbed with each specimen 
at different temperatures. These re- 

sults are plotted on an Energy Absorp- 
tion- Temperature chart (see Figure 4). 
By heat treating the steel, the transi- 
tion temperature can be lowered, 
which ensures the steel will remain 
ductile to that temperature. 

This is important because the charac- 
teristics of steel at low temperatures may 
never be a problem in Texas, but certain- 
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Figure 4. Energy absorption varies with temperature. Even though two steels may have 
tY e same energy absorption at room temperature, the amount of energy each can absorb 
may be considerably different at lower temperatures. When used in cold climates 
exposed steel can become brittle. Therefore, the transition temperature range should be 
Icwer than the expected outdoor minimum temperature. 

Iv are of concern in a mountaintop loca- 

tion with subzero temperatures. Over 
time, steel subjected to low temperatures 
can become brittle and fail at less than 
design loads. 

Twist and tilt are often specified as 

being 0.5 degrees for both parameters 
aid at full load conditions. It is debar- 

discussion is not to argue against strin- 

gent twist and tilt requirements, but 
rather to ensure that all bidders are 

designing to the sanie constraint. Alter- 
natively, purchasers can choose to spec- 

ify twist and tilt at operational wind 
speeds, such as the wind speeds that are 

expected to occur on a more frequent 
basis, perhaps annually. 

Another technique used in minimizing 

Over time, steel subjected to low temperatures can 

become brittle and fail at less than design loads. 

axle whether twist and tilt should be 

designed for full worst case load condi- 
tions, which may occur only once every 

thirty years, when usually the system 

design of microwave systems allows for 
serious fade conditions. Typically, when 
wind is very high, the kind of fading 
mechanisms normally associated with 
deep fades (i.e. ducting or multipath 
fading) are not likely to occur. Therefore 
the normal system fade margin is usually 
more than adequate to take up the signal 
loss arising from microwave antennas 
being misaimed. The purpose of this 

tower costs is to assume the most bene- 

ficial placement of loads. Transmission 
lines can he partially shielded by tower 
legs. Microwave dishes placed hack -to- 
hack at the same elevation have a shield- 
ing effect which can reduce the load of 
the added dish by 50 percent. Again, 
there is nothing wrong with utilizing 
these techniques, provided that the con- 
straints on load placement are realized 
and accepted by the tower owner. The 
chief engineer should make sure that 
such underlying assumptions are fully 
stated. 

Another indication of tower stiffness is 

the deflection profile under rated load 

conditions. Some towers deflect in a 

sinusoidal manner about the guy points, 
showing minimum deflection near the 

guy attachments, but exhibit large ex- 

cursions in between. Such a deflection 
profile could be problematic in the case 

of systems utilizing rigid line or large 

waveguide sections for UHF TV (see 

Figure 5). 

A good, balanced design will exhibit a 

monotonic deflection, i.e. under maxi- 
mum load conditions it will lean uni- 
formly in one direction above its hase, 

with deflections increasing somewhat 
linearly with height. 

Tower proposals should be evaluated 
very carefully. Question your prospective 

tower suppliers with respect to the consid- 
erations mentioned in this article, and if in 

doubt, refer the designs to a competent 
third -party consultant for adjudication. 
You are making an investment that should 
last 40 years. Make it wisely. 

Raymond J. Carnevale, P.E., is president of 
LeBlanc Broadcast Inc., and bas been in the 
broadcast industry for over thirty years. 
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Figure 5. A desirable deflection profile 
would exhibit even deflection that in- 
creases with height (dotted line). This de- 
flection profile is undesirable because of 
the reduced deflection that occurs start- 
ing around 1600 ft. 
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WBTV in Charlotte. NC. went on air at 1MW ERP with Comark Advantage Digital transmitters in September 1998. Photo courtesy of 
Thomcast Communications. Inc.. Comark Division. 
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By Howard 
McClure 

They say that experience is 

the best teacher, but what 
we have experienced with 
NTSC is not necessarily the 

best preparation for the challenges that 
lie before us in the new world of DTV. 
Most of us are novices when it comes to 
the technical ins and outs of this new 
technology, yet decisions on how we are 
going to implement DTV in our facili- 
ties must be confronted and answered 
now. It's tempting to fall back on our 
NTSC education and to make these 
decisions based on age -old experience, 
but this would be a mistake. There are 
a number of new parameters that must 
be considered before we make any final 
decision on how to implement DTV. 
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Choosing 
aDTV 

transmitter 
Rethinking performance 
measurements 

What we do not know can hurt us, 

and it will hurt us if we do not consider 
the differences between DTV and 
NTSC. For instance, group delay has 
long been one of those performance 
measurements that was "required" 
without being especially meaningful, 
since it primarily affected only the col- 
or components of the signal. If the red 
lipstick was still on the face then the 
group delay was OK. NTSC group 
delay was specified to be radiated with- 
in x0.05mS to - _0.1mS of the FCC 
prescribed curve (FAR73.687(a)(3)). 
But DTV group delay should he 

m0.015mS across the entire 6MHz 
channel, a far more restrictive require- 
ment on a specification which has here- 
tofore received little attention. 

Amplitude response is another situa- 
tion that requires 

close attention. In NTSC, the FCC 
requirements were no more stringent 
than 2dB with an allowed variation up 
to 8dB at the color subcarrier 
(FAR73.687(a)(1)). But DTV ampli- 
tude response should be m0.1dB and 
flat across the channel. A specification 
like this may not by itself seem too 
scary, but how you achieve it may 
cause more degradation than you 
would suspect. 

Our early learning taught us that if 
we had a VSWR problem in our trans- 

What we do not know 

can hurt us, and it will 

hurt us if we do not 

consider the 

differences between 

DTV and NTSC. 

mission line or antenna, we should 
place a fine tuner in and match out the 
VSWR problem. But now that we have 
such a tight specification on group 
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delay, introducing a fine matcher may 
not bean option due to the group delay 
it will introduce. Likewise, anything 
introduced into the transmission path 
that can cause phase or amplitude er- 
rors will degrade the overall signal. 
Currently available DTV modulator/ 
exciters have pre -equalizers that will 
compensate for known characteristics 
like mask filters but will not correct for 
flange reflections or other effects caused 
by tuners or resonant circuits in the 
transmission path - all of which are 

subject to change with the environ- 
ment. For this reason, your system 
design should minimize disturbances 
in the transmission path that are sub- 
ject to environmental change. 

Toward common transmission 
sites 

Common transmission sites are be- 

coming quite popular for many mar- 
kets and this brings about other deci- 
sions that our NTSC experience has 
not prepared us for. In most of the 
world, common transmission sites are 
the norm because a transmission au- 
thority generally controls them. But in 
the U.S. we have very little experience 
to draw from. Common transmission 
sites most often utilize redun- 

Acrodyne's ACT 60/3D is designed for ad- 
jacent channel applications for NTSC /DTV combinations. 
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dint systems, multiple feed lines and 
common aperture antennas. 

Since DTV requires less transmission 
power than has generally been used in 
NTSC, common aperture antennas are 

more acceptable than in the past. Com- 
pton aperture antennas can also be 

made redundant by sizing the feed 

lines to handle the full power require- 
ments on one half of the antenna. If a 

failure should occur in part of the 
antenna, the other half can be fed the 
full power through the redundant trans- 
mission line to maintain your ERP. 

Most common aperture antennas are 

broadband and therefore are not limit- 
ed to what channel can be accommo- 
dated. Another advantage of common 
aperture antennas for DTV is they call 
he mounted on existing towers if the 

tower is not already loaded to capacity. 
Two more antenna considerations for 

DTV are reflection and reradiation. 
From our NTSC experience we know 
that near -in reflections do not signifi- 
cantly impair the NTSC signal unless 

they are greater than the rise time of 
the signal, or approximately 120nS. In 
DTV, one symbol is 92.9nS so that a 

reflection or reradiation of (92.9nS/2) 
would cause a worst -case scenario be- 

An Itelco 604K 80kW 1OT undergoing final acceptance tests at the factory. 

Lause it Auld tend to cause a cancel- 
lation of a symbol. Multiples of 
46.25nS would cause the same errors 
to be generated. For example, 92.9nS 
is equal to a reflecting source 91.45 
feet from the antenna or even closer in 
if it is a reradiation source. This high- 
lights the need to very closely evaluate 
any reflecting source within approxi- 
mately 200 feet of the antenna, since a 

reflection or reradiation could cause 

bit errors to be radiated in some azi- 
muth of your antenna pattern. 

experience of conuuon sites show 
that virtually every technical issue 

can he handled in a common site for 
40 percent to 70 percent less than in 
the go -it -alone NTSC past. Com- 
mon transmission sites can also pro- 
vide benefits that may not have been 

affordable before. Redundant anten- 
nas, transmission lines, and trans- 
mitters all become a part of the well - 
designed common transmission fa- 
cility. Some markets are considering 
establishing a transmission consor- 

The benefits of every station having its own transmitter 

facility, tower, transmission line and antenna should be 

looked at from the standpoint of DTV. 

Cost considerations 
The traditional American transmis- 

sion site is up for review. The benefits 
of every station having its own trans- 
mitter facility, tower, transmission line 
and antenna should be looked at from 
the standpoint of DTV. With what is 

known today about DTV propaga- 
tion, it makes a lot of sense to collocate 
all the stations in a given market so 

the viewers will have a better oppor- 
tunity of reception for all the sta- 
tions in an area. 
If the technical advantages are not 

enough to consider collocation, then 
the financial situation should tip the 
scale. Today's technology and the 

tium to provide transmission services 

to the individual stations on a con- 
tract basis, where the redundant ca- 
pability of the system station can guar- 
antee on air availability at a fixed 
cost. This is a total departure from 
the industry's past history, but with 
the competition of cable, satellite, 
DVD and home movies, the cost vs. 

benefits calculation sends a very clear 
message. 

Planning DTV transmission step - 
by -step 

Remember, this is a new technology 
that we are about to employ, so we 
should set aside the tried -and -true prac- 
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Choosing 
aDTV 

transmitter 
tices of the past and consider the new 
requirements of the DTV system before 
making any decisions on what compo- 
nents should go into a new DTV sys- 

tem. Here is a step -by -step guide of 
things to consider before you commit 
to purchasing any equipment or com- 
ponents for your DTV system. 

1. There are many technical advan- 
tages for both the viewers and the 
broadcasters in common transmission 
sites, so investigate the possibility of 
sharing the best transmission site in 
your market. 

2. Take a look at where your market 
is and where the people really are. 
Many markets have changed signifi- 
cantly since your NTSC coverage was 
planned, so take a new look at where 
your market is now and where it will 
be in the next 10 to 15 years. 

3. Determine the shape of the anten- 
na pattern that will best fit your mar- 
ket and its predicted growth. Many 
NTSC antenna patterns were omnidi- 
rectional because directional antennas 
were not in common use or not avail- 
able when the NTSC coverage was 
planned. Directional antennas provide 
the benefit of directing energy toward 
where it is likely to be used and away 
from where it can not he used or could 
cause a problem like multipath. Direc- 
tional antennas can sometimes he less 

expensive and generally require less 

transmitter power. 
4. Select an antenna that allows flex- 

ibility in frequency so you can accom- 
modate additional channels or change 
channels after the NTSC channels have 
vacated the hand. After the initial wave 
of DTV stations goes on the air, it is 

possible that some channel swapping 
will take place to eliminate interfer- 
ence or to allow for additional chan- 
nels. In either case, having the band- 
width available is money in the bank. 

5. The choice of a transmission line to 
feed the antenna will depend upon the 
antenna you select. (See "Transmis- 

Constant efficiency amplifiers 
Bv Robert ti1mon, 

IOTs have been used in broadcast applications for many years. Modifying 
an IOT by adding a multistage depressed collector allows the resultant 
device to provide linear amplification with nearly constant efficiency. 
Because these devices are linear, they can be used for both NTSC and DTV 

applications. 
Adding a 

multistage 
depressed 
collector to an 
IOT not only 
increases its 

efficiency, but 
when operated at 

the appropriate 
voltages, the 
combination 
operates as a 

constant 
efficiency 
amplifier over a 

wide range of 
Figure 1. Schematic representation of an inductive 
output amplifier with a multistage depressed collector. 
Lines a -e represent typical electron trajectories. power outputs. 

These new 
devices have been called CEAs (constant efficiency amplifiers). 

For 8 -VSB modulation, a CEA should require one -half the input power of a 

conventional IOT. Figure 1 shows a basic schematic of the CEA, in which 
the output cavity is followed by a multistage depressed collector. Shown are 
several typical electron trajectories (a -e). The collector electrodes are 
connected to progressively lower potentials between the anode potential 
and the cathode potential. This is done so more and more energetic 
electrons penetrate more and more deeply into the collector structure and 
are collected on lower and lower potential electrodes. 

An idealized collector model assumes that each electron is collected by 
the most depressed collector electrode it can reach. This is not unrealistic if 
the collector is properly designed. Using a software simulation, electrode 
shapes close to the ideal were determined. With the intentional randomiza- 
tion of the DTV signal power dissipation on each electrode was not a 

problem. However, because the NTSC signal can dwell on a specific RF 

voltage level (e.g. black level), worst case power dissipation also had to be 
considered. As a result, the first 
depressed electrode was 
placed at a potential high 
enough to permit it to divert 
electrons from the electrode at 
body potential. The remaining 
electrodes were adjusted 
accordingly. It was determined 
that with a cathode voltage of 
-32kV and collector voltages 
of 0, -8kV, -14kV, -18kV and 
-21 kV satisfied the design 
criteria. 

Tests have shown that for a 

DIV signal, the average 
efficiency will be reduced from 
62% to 58% when adjustments are made for NTSC operation. If the device 
will be used for only one type of signal (DTV or NTSC) then the electrode 
voltages should be optimized for that signal. Although at present, these 
devices are in the early stages of development, we currently have a unit that 
has been built and partially tested. With a 15kW average output power the 
efficiency was 60% when biased for Class -AB operation. This is about twice 
the efficiency of a an IOT at that power level. 

0.8 - 

0.6 - 

0.4 - 

0.2 _ 

Constant -efficiency amplifier 

Inductive 
output 
tube 

0.2 0.4 0.6 0.8 1 

Figure 2. Calculated efficiencies of a con- 
ventional POT and a CEA using an ideal- 
ized collector model. 

Robert Symons is technical director at Litton Electron Devices Division. San Carlos, CA, 
and Williamsport, PA. 
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Itelco's 50kW IOT transmitter for DTV applications offers two tubes and two 90kW 
switch -mode power supplies. 

sion line for DTV" p. 76) A broadband 
antenna will generally have a dual feed 

line capability, whereas a resonant slot 
antenna will have a single line feed. A 
dual feed line allows for not only back- 
up for the line itself but also for the 
antenna if it is designed to feed the 
upper and lower halves separately. In 
normal operation, each feed line will 
teed half the transmitter power to half 
the antenna. In the event of a failure in 

either the antenna or line, the total 
transmitter power can he delivered to 
the good side and on -air operations 
can continue at full ERR. Repairs can 

be effected to the failed component 
while operating on one half of the 
antenna. 

6. In another departure from tradi- 
non, a rigid transmission line has long 
been the preferred method of getting 
the transmitter power to the antenna, 
but now there are new rules. The re- 

quirement for broadband systems and 
the DTV requirement for minimum 
group delay have, in many cases, tilted 
the table in favor a continuous trans- 
mission line, without periodic disrup- 
tions or flange reflections. The side 
benefit is that the cost to install a 

flexible line is less, as is the line itself. 
7. If you are to be part of a common 

transmission site, one of the decisions 
you will have to make will be how to 
combine the multiple channels into the 

feed line system. With the high number 
of adjacent channels (N +1 or N -1) you 
will most likely have several adjacent 
channels. Consider stacking two broad- 
band antennas on top of each other 
and feeding the even numbered chan- 
nels into one antenna and the odd 
number channels into the second an- 
tenna. The difference in center of radi- 
ation between the two antennas will 
normally be less than 50' so there is no 

significant height advantage. In this 
method, standard channel combiners 
can be used and located in the trans- 
mitter building where maintenance can 

be easily accomplished if required. 
S. Finally, the choice of transmitter 

will depend on power output require- 
ments and on whether you're a UHF or 
VHF station. Many stations with out- 
put powers of 10kW or less are likely 
to utilize solid state transmitters, where- 
as higher -powered UHF stations will 
likely use tube -based transmitters. 
Here, too, the technologies have 
changed. NTSC transmitters have tra- 
ditionally been air -cooled, but with the 
advance of solid -state transmitters and 
higher -power UHF transmitters, liq- 
uid cooling could offer improvements 
in reliability and cost. 
Although history and experience 

are helpful, they should not be al- 
lowed to confuse today's issues. DTV 
and NTSC are different, and times 
have changed. New transmission fa- 
cilities must be evaluated using a dif- 
ferent set of rules. Common trans- 
mission sites along with wideband 
transmission systems may need to be 

part of your facility's DTV mix. Weigh 
the options carefully as you move 
down the road towards DTV. 

Howard McClure is vice president of North 
American operations for ltelco USA, 
Westminster, CO. 

The Harris PT40CD DTV transmitter at WPLG -TV, Miami, gives 40kW peak and 10kW 
average power. 
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By Thomas Mikolajewski 

High- pomcr transmission line provides the link between broadcast trans- 
mitters and antennas and plays a critical role in signal quality and 
reliability. Picture quality can be degraded by reflections caused by 

flanges, elbows, and connections to combiners and filters. Carefully 
selecting transmission line to handle high -power RF signals without overheating from 
current flow or arcing due to high voltage ensures long -term reliability. When selecting 
transmission line, the first consideration is to match transmitter output characteristics 
to antenna input characteristics. This information leads to transmission line design 
parameters, such as average and peak power rating, VSWR performance, characteristic 
impedance, cutoff frequency, line efficiency and group delay. By evaluating these 

factors, the type and size of transmission line can be determined. 
With the arrival of DTV, a new set of requirements is being placed on transmission line. 

In place of single -channel broadcast, many transmission lines will now need to carry 
multiple channels with a mix of analog and digital signals. A new approach is needed 

to meet the numerous channel combinations and broadcast formats required. This 
article discusses some relevant transmission line selection criteria and presents an 

example of combining nonadjacent channels on a rigid transmission line. 

Transmission line options 
Transmission line is available in two general constructions: flexible and rigid. Flexible 

transmission line is divided into corrugated coaxial foam dielectric cable and corrugated 
coaxial air dielectric cable. Rigid transmission line is divided into a coaxial air dielectric 
and waveguide. 

Corrugated coaxial transmission line has several advantages over rigid transmission 
line. Continuous lengths greater than 1000 feet are available. These sections are supplied 

July 1999 Broadcast Engineering 77 

1 

www.americanradiohistory.com

www.americanradiohistory.com


on a reel, making them easy to pull up a 
tower. Also, flexible transmission line is 

a good choice for applications needing 
broad frequency response because flange 
reflections are eliminated. In addition, 
coaxial cable hangers are simpler to 
install than rigid line hangers. 

Two types of flexible transmission line 
can be considered for broadcast signals. 
Corrugated coaxial foam dielectric ca- 
ble is usually not used for high power 
broadcast because the maximum cable 
diameter of 2 1/4" limits average power 
handling below what is needed for typ- 
ical television transmitters. Corrugated 
coaxial air dielectric cable in diameters 
up to 5" can be used for AM, FM, and 
low -power VHF broadcast applications. 
Long lengths are available, pressurizing 
the broadcast antenna is possible and 
VSWR performance is acceptable but 
attenuation is high, affecting average 
power rating. 

Several types of rigid transmission line 
are available. For very high -power UHF 
broadcast, the choice is rectangular, el- 
liptical or circular waveguide. Waveguide 
provides the lowest attenuation and the 
highest average power handling. Rect- 
angular waveguide is available in vari- 
ous sizes, typically ranging from around 
5 "x10" to 10 "x20 ". Circular waveguide 
typically ranges from 12" to 18" in 

diameter. Due to the large size, a major 
consideration in tower design is wind - 
load from rectangular and circular 
waveguide. Elliptical waveguide can be 
used to address this, but wind direction 
can be a problem. Like circular and 
rectangular waveguide, elliptical 
waveguide is available in various sizes. 

High power VHF and medium power 
UHF can be handled by rigid coaxial 
transmission line. Rigid coax is available 
in sizes such as 3 1/8 ", 4 1/16 ", 6 1/8 ", 
7 3/16" and 8 3/16" diameter. The ad- 
vantage of this line is low attenuation 
with reasonable average power, low sin- 
gle- channel VSWR, and low windload. 
A disadvantage is the need to counteract 
the effects of expansion and contraction 
of both inner and outer conductors; this 
requires expensive spring hangers and 
some form of thermal compensation or 

sliding contact of the inner conductor. 

Transmission line considerations 
The main function of transmission line 

is to connect the broadcast transmitter 
to an antenna. Many factors influence 
the selection of the right line for a partic- 
ular application. Classical transmission 
line calculations take into consideration 
parameters such as operating frequency, 
attenuation, average and peak power, 
and characteristic impedance. But just as 
important to long -term reliability is 

VSWR performance, efficiency, group 

Proper installation of rigid transmission 
line includes the use of appropriate hang- 
ers along both horizontal and vertical runs. 

delay, windload on tower and lightning 
survival. Coaxial rigid transmission line 
average power and peak power ratings 
will be considered here. 

The average power a transmission line 
can handle is primarily limited by the 
ability of dielectric material to withstand 
high temperature without deterioration. 
Secondary factors, such as oxidation of 
copper resulting in high contact resis- 
tance at connections, usually applies only 
to sliding -type con- 
tact joints. Heat is 

generated by current 
flow in rigid line con- 
ductors because of at- 
tenuation (copper 
losses and dielectric 
losses). The rigid line 
innerconductor runs 
hotter than the outer 
conductor because 
less surface area is 
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available to remove heat. Maximum av- 
erage power is determined by the long- 
term (20 year) survival of dielectric insu- 
lators subjected to heating by the inner 
conductor. Because attenuation is fre- 

quency dependent, average power is also 
frequency dependent (higher frequency 
equates to lower average power). 

Table 1 indicates standard conditions 
applied to average power ratings by most 
manufacturers. Actual average power 
rating for transmission line depends on 
site conditions such as maximum ambi- 
ent temperature, altitude, solar load, wind - 
load, salt spray and industrial pollution, 
and operating conditions such as line 
pressurization and VSWR. 

Peak power is calculated from the max- 
imum allowable voltage gradient between 
inner and outer conductor that does not 
cause arc -over. Safety factors are included 
to take into consideration air density, 
absolute pressure, ambient temperature, 
tuning screws, transitions to transmitter 
and antenna, moisture, and contamina- 
tion. An equivalent DC test voltage is 

calculated and applied between the inner 
and outer conductor to verify the peak 
power rating for transmission line. Peak 
power is not frequency dependent but is 

dependent on the size of inner and outer 
conductors and line pressurization. 

For single channel applications, peak 
power is not a limiting factor, but it must 
be considered for multiple channel trans- 
mission systems. Table 2 indicates stan- 
dard conditions applicable to peak power 
rating. 

Rigid transmission line does not have a 

flat frequency response like flexible trans- 
mission line. Flange joints located at fixed 
locations cause VSWR spikes at approx- 
imately 24MHz intervals. To cover the 
broadcast frequency band, several dis- 

crete rigid line lengths, such as 20-,19.75 - 
and 19.5 feet, move flange spikes outside 
the single -channel 6MHz bandwidth 
range. Through proper selection of sec- 

PARAMETER 

Ambient temperature 
Inner conductor 
temperature rise over ambient 

Line pressurization 
VSWR 

Altitude 
Solar radiation 

Windload 

VALUE 

Maximum 40 °C 

60 °C or 80 °C 

Zero gauge pressure 

1.0 

Sea level 

None 

None 

Table 1. Standard conditions applicable to average 
power ratings for rigid line. 
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tion length, low VSWR is ensured at the 
desired channel. 

Multiplexing television signals in a sin- 
gle rigid transmission line is practical for 
adjacent and nonadjacent channels that 
fall within the standard section lengths 
rioted for single channel applications. For 
adjacent and nonadjacent channels that 

Average NTSC power is based on a 
picture power level with black screen 
of 60% peak power and an aural pow- 
er level of 10% peak power. NTSC 
average power equals 61kW. 

NTSC Average Power = 

(60% x Peak Power) + (10% x Peak power) 

PARAMETER 

Ambient temperature 
Line pressurization 
VSWR 

Altitude 

VALUE 

Maximum 40 °C 

Zero gauge pressure 
1.0 

Sea level 

l'able 2. Standard conditions applicabl 
power ratings for rigid line. 

do not fall within the standard section 
length, special computer programs can 
calculate a custom section length for low 
VSWR performance. Thesecombinations 
can include VHF +VHF, VHF +UHF, and 
UHF +UHF channel groupings and sig- 
nal formats such as NTSC +NTSC, 
DTV +DTV, and NTSC +DTV. 

The limiting factor for single channel 
UHF broadcast is average power. But for 
multiple channels, peak power can be a 
limiting factor. Therefore, both average 
and peak power need to be calculated 
when combining broadcast signals on a 

single transmission line. A complication 
arises due to the frequency dependency 
of average power. For adjacent channels, 
this is probably not significant, but if 
channels are not adjacent, the frequency 
dependency must be considered. 

Dual channel calculations 
As an example, the combined average 

power and peak power for NTSC (chan- 
nel 30) and DTV (channel 50) will be 
calculated for rigid transmission line 
For NTSC channel 30 (566- 572MHz), 
an ERP (effective radiated power) of 
1000kW and an antenna gain of 25 
will be used. By dividing these num- 
bers, the input power to the antenna 
becomes 40kW. Next, 6 1/8" 50(1 rig- 
id line is selected. With this line and an 
average line length of approximately 
1500 feet, transmission line efficiency 
is 80 %. This requires the transmitter 
to deliver 50kW (peak -of -sync) to the 
transmission line. 

Using the following equation, peak 
NTSC power is equal to 87kW. 

rNTSC Peak Power = 

L4lPeak- or- sync-power +V10 %x Peak-of-sync-power )2 

For the DTV channel 50 
(686- 692MHz), an ERP of 
80kW and an antenna gain 
of 10 is used. Dividing, the 
input power to the antenna 
is 8kW. With an assumed 
transmission line efficiency 

e to peak of 80 %, the transmitter is 

required to deliver 10kW 
average power to the trans- 

mission line. It should be noted that 
NTSC transmission is based on peak 
power, and DTV is based on average 
power. Peak DTV power is calculated 
by using a 7dB ratio between peak 
power and average power. DTV peak 
power is 50kW. 

DTV Peak Power= 
5x DTV Average Power 

Average power for the combined 
channels is determined by comparing 
the calculated average power to the 
maximum average power of the rigid 
line at the operating frequency. For 
6 1/8" 50(1 rigid line, the maximum 
average power for channel 30 is 71kW 
and for channel 50 is 64kW. The aver- 
age power ratio is calculated as a per- 
centage and combined. This shows the 
average power for NTSC -DTV is 101% 
of maximum average power for 6 1/8" 
rigid line. With consideration of line 
pressurization and ambient tempera- 
ture, this percentage can be lowered to 
an acceptable level. 

Channel 30 Ratio = NTSC Average Power 

Channel 30 Ratio = 85% 
71kW 

Channel 50 Ratio = DTVAverage Power 

Channel 50 Ratio = 16% 
64kW 

Peak power for the combined chan 
nels is determined by calculating the 
equivalent voltage units; therefore, im- 
pedance need not be considered. Com- 
bined peak power is determined by 
adding each channel's voltage units and 
squaring the sum. Peak power for the 
NTSC -DTV transmission is 268kW, 

Combined Peak Power= 
(/NTSC Peak Power fi/DTV Peak Power )2 

which is well below the 6 1/8" maxi- 
mum peak power rating of 1500kW. 

Multichannel rigid line 
In some situations, final channel allo- 

cation may not be known, or an exist- 
ing antenna may need to be replaced 
with one for another channel, or the 
lower power requirements for DTV 
may mean several channels can be 
combined in one transmission line. 
Does this mean rigid transmission 
cannot be considered because of 
flange spikes? No. Rigid coaxial 
transmission line can be specially 
designed with these applications in 
mind. A wide -bandwidth rigid coax- 
ial line can be used. With some sites 
needing multiple elbows to clear ex- 
isting obstructions, broadband el- 
bows are required to maintain the 
low system VSWR performance. 

Broadband, low VSWR performance 
can be provided where multiple chan- 
nel transmission line is required by 
progressively changing rigid line sec- 
tion length. Flange reflections cannot 
be completely eliminated, but by using 
one of several schemes for varying 
section lengths in predetermined steps, 
reflections do not add to unacceptably 
high VSWR (typically less than 1.10 
over the UHF band). For simultaneous- 
ly broadcasting several channels or 
where final channel assignment is un- 
certain, air coaxial cable for low pow- 
er or broadband rigid transmission 
line for high power provides good 
VSWR performance across the entire 
UHF band. 

Although the transmission line is just 
one part of the overall broadcast link, 
unique applications require looking at 
the entire rigid coaxial transmission 
line as a system. This means every 
component in the transmission line, 
such as combiners, filters, line sec- 
tions, elbows, impedance matching sec- 
tions, and transitions, must be includ- 
ed in the calculation of system perfor- 
mance. Each item separately must han- 
dle high -power RF signals and limit 
reflections to the transmitter and sub- 
sequently radiated from the antenna. 
This is especially important for multi- 
channel applications. 

Thomas Mikolajewski is supervisor, Broad- 
cast Transmission Line Design Engineering, 
Andrew Corporation, Orland Park, IL. 
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By Kenneth Hunold 

The handwriting is on the walls, and everywhere else in the 

broadcast facility. Digital recording technology will become 

the dominant recording process in the broadcast industry 
(and eventually in the home as well). Even consumer champ 

VHS and broadcast Betacam will eventually fall out of favor. It has been 

many years since a new analog tape format was introduced. But it seems 

that every year at NAB, three or four new digital recording formats are 

introduced. 

Round 1: 19mm 
The first digital VTR format was standardized by SMPTE as D -1. D -1 

recorders process digital component video. This is a signal where the 

ndividual components, luma (Y), and the two color difference components, 
blue minus luma (B-Y) and red minus luma (R -Y), are individually digitized. 
The video signal is sampled according to the ITU -R (formerly CCIR) 

Recommendation 601. This document specifies that the luma signal 
should be sampled at 13.5MHz, and that the color difference signals 
should be sampled at 6.75MHz. The chroma signals are sampled at half 
the luma sample rate because it was determined that the human visual 
system cannot discriminate color changes as well as it can disc :minate 
changes in brightness. ITU -R Rec. 601 has also been called 4:2:2 
sampling. This shorthand notation dates to when multiples of the color 
subcarrier (such as 4fsc) were suggested as sampling rates. 525 -line 
systems would use 14.3MHz as the luma sample rate (four times 3.58MHz) 
and 625 -line systems would use 17.7MHz (four times 4.43MHz). The ITU 
recommended an international sampling rate of 13.5MHz for both 525 - 
and 625 -line systems, but the 4:2:2 nomenclature lives on. 

In D -1 VTRs, video is sampled according to ITU -R Rec. 601, and those 
samples are quantized to eight -bit values. The data is recorded onto 
19mm (3/4 -inch) oxide tape. Four digital audio channels are included, 
each of which is sampled at 48kHz and quantized to 16 bits. Separate 
cue audio, timecode and control tracks are included. 

The second digital recording format standardized by SMPTE was a 

composite digital format and designated, appropriately, D -2. The 
unique part of the composite digital signal is that the entire composite 
signal is sampled including sync, color subcarrier and color burst. The 
NTSC signal is sampled at four times the color subcarrier frequency, or 
I4.3MHz, and these samples are quantized to eight -bit values. As in D -1 

\'TRs, four digital audio channels are included, with analog audio 
sampled at 48kHz and quantized to 20 bits. 

Round 2: 1/2-inch 
The next two digital formats were D -3 and D -5. (D -4 was omitted, most 

likely because the number four is considered unlucky in Japan.) D -3 and 
1) -5 are both 1/2 -inch tape formats and mark the change from the 19mm 
tape (used in D -1 and D -2) to the 1/2 -inch format. The D -3 format is a 

composite digital format sampled at 4fsc and quantized to eight -bit values. 

Four digital audio channels are included. The D -5 format is a component 
digital format. Video sampling is per ITU -R Rec. 601. A unique feature of 
the D -5 format is that it allows video samples to be quantized to 10 -bit 
values instead of the eight -bit quantizing used in earlier formats. 

The D -3 and D -5 VTRs also allow for some limited compatibility 
between formats. With the proper options, D -5 VTRs can play back D -3 

format tapes, and provide either a composite or component digital 
signal. However, D -3 VTRs cannot play back D -5 format tapes. This 
backward compatibility concept has been applied by many other 
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manufacturers to various product lines. 

Many of the new tape formats intro- 
duced in recent years use data compres- 
sion or bit -rate reduction. Digital Beta - 
cam is one such recorder. By using a 

DCT -based compression algorithm re- 
sulting in a data reduction of approxi- 
mately 2:1, 10 -bit component digital 
signals can be recorded on 1/2 -inch 
metal particle tape. Four audio chan- 
nels are included. The small size of the 
tape and transport has allowed for the 
development of camcorders and stand- 
alone portable recorders. The concept of 
backward compatibility has also been 
applied here. Properly optioned Digital 
Betacam decks can play back analog 
Betacam -format tapes. Digital VTRs can- 
not, however, make analog recordings. 

Round 3: Vrinch and Winch 
The consumer DV format accomplish- 

es some initial data reduction by sub - 
sampling the two color difference com- 
ponents (R -Y and B -Y). Instead of sam- 
pling the chroma signals at half the 
luma sample rate, they are sampled at 
one quarter the luma rate, reducing the 
amount of data the system has to deal 
with. The familiar 4:2:2 shorthand no- 
tation for ITU -R Rec. 601 sampling has 
been modified to reflect the new ratios. 
This type of sampling has been dubbed 
4:1:1 sampling and still uses 13.5MHz 
for luma sampling. This 4:1:1 subsam- 
pled video is quantized to eight bits per 
sample and applied to an intraframe 
compression system. Intraframe means 
that all the compression is based on the 
current frame, as if it were a still image. 
This is an advantage in editing systems 
that need frame -accurate edits. Further 
compression can be accomplished if 
comparisons are made to adjacent 
frames, which is the basis of the MPEG 
compression algorithm. The subsam- 
pled video data is compressed approx- 
imately 5:1 to a data rate of about 
25Mb /s. The consumer DV format al- 
lows for either two channels of audio 
sampled at 48kHz and quantized to 16 

bits, or four channels sampled at 32kHz 
and quantized to 12 bits. 

Different manufacturers have devel- 
oped products with enhancements and 
modifications to the consumer DV for- 
mat. The DV format was originally 
designed for 25Mb /s, but by stacking 
several DV compression engines, the 
data rate can be increased. Of course, 
there has to be a place to put all this 
data. That requires either a wider tape 
or a faster linear tape speed, or both. 

The DVCPRO format changes the 
track pitch to 18 microns (consumer 
DV is 10 microns) and adds an analog 
control track to increase the durability 
and reduce editing lock -up time of the 
system. To do this, and also to add an 
analog cue track, metal particle tape is 

used instead of the metal evaporated 
tape used in the consumer format. (Con- 
ventional analog recordings cannot be 
made on metal evaporated tape.) Be- 

cause of the change in track pitch, tape 

audio tracks, early machines only uti- 
lized two of those channels. New ma- 
chines have been developed that have 
access to all four audio channels. The 
Digital -S format has been standardized 
by SMPTE as D -9. 

The SMPTE designation D -8 was 
skipped, allegedly for the same super- 
stition that removed D -4 from the se- 

quence. (I suspect that there will be no 
D -13 format approved when we get to 
that point in the sequence.) 

The DVCPRO extension to the DV 
family has been further extended to 
50Mb /s (called DVCPRO50) to provide 
4:2:2 sampled 525i video, and also 525p 
(480 active line) scanned camera signals. 
It is important to remember that VTRs 
do not have image scanning formats or 
aspect ratios. The cameras that create the 
signal and the monitors that display the 
image determine those parameters. 

Currently one of the few formats available for HD acquisition and production, these 
HDCAM VTRs were used by KTVU for the Chinese New Year parade. 

speed must be nearly doubled. A larger 
tape cassette has been used to increase 
time of play. The DVCPRO format has 
been standardized by SMPTE as D -7. 

While not technically an enhancement 
of the consumer DV format, the Digi- 
tal-S format does use the DV compres- 
sion algorithm. The video is sampled 
according to ITU -R Rec. 601 (full 4:2:2 
sampling) and is less compressed than 
the other DV extensions (approximately 
3:1). This results in a higher data rate, 
about 50Mb /s. Digital -S uses a wider, 1/2- 
inch metal particle tape in a shell very 
similar to S -VHS. Even though the Dig - 
ital-S format includes space for four 
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Another professional extension to the 
DV format is DVCAM. The track pitch 
for DVCAM is 15 microns, but metal 
evaporated tape is retained from the 
consumer format. This means there is no 
separate control track or cue track. Time - 
code information is extracted from the 
ITI (Insert and Track Information) por- 
tions of the track, which is common to all 
DV formats. Camcorders and dockable 
VTRs have been developed for this for- 

mat, in addition to desktop and rack - 
mount editing VCRs. 4:1:1 sampled eight - 
bit video with two or four -channel audio 
are available as in the consumer format. 

In addition to Digital Betacam, there 
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Introducing An Innovative 
HDTV Studio Lens 

At A Breakthrough Price. 

Our New XJ25 Is Big On Specs And 
Performance, Not On Price. 
Canon's XJ25X6.8BIE -D is a remarkable lens 
that combines Canon's industry- standard HDTV 
quality with our breakthrough IFxs technology, to 
produce a lens that features enhanced specs, 
smaller size and a lower price than any HDTV lens 
on the market today. 

Its affordable price allows you to purchase HDTV 
optics today even if you are still using conventional 
NTSC cameras and continue to use these optics in 

the future when you upgrade to HDTV. 

Featuring the shortest MOD in its class (0.6m) 
and a wide range of focal length (6.8- 170mm), 

the XJ25 incorporates Canon's exclusive Digital 
Zoom and Focus Servo system with 13 bit 
repeatability, as well as Digital Servo Controls to 
provide the precise focus control required by 
HD systems (since the depth of field is almost half 
that of NTSC). 

Canon's XJ25 features a Crossover option which 
maximizes operation on switchable cameras. 

For more info: Call 1- 800 -3214388 
(In Canada: 905 - 795 -2012) 

http://www.usa.canon.com 

Maximize Your Camera's Performance. 

Canon 
www.americanradiohistory.com
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For better or worse, the annual NAB 
Convention is the benchmark by which 
the video industry measures progress. At 
the most recent show (April 19- 22,1999, 
Las Vegas), DTV- related hardware and 
accompanying software could be found 
in abundance. It was clear to even the 
most casual observer that digital broad- 
casting has consumed the minds of the 
professional video industry. NTSC, al- 
though still the moneymaker, was rel- 
egated to the background. 

What was missing at the show, how- 
ever, was any clear indication as to how 
TV stations could make money with DTV. 
This is a critical issue for the entire video 
food chain. There are many theories but 
no firm answers. This issue has been a 

bone of contention for years with broad- 
casters, some of whom wish DTV would 
simply go away. The "nonbelievers," 
however, continue to decline each year. 

All of the major networks have DTV 
and, most important, HDTV pilot projects 
running. In this issue of Producing for 
HDTV you will find several high -profile 
efforts in this regard. The technology is 

beginning to catch on with program pro- 
ducers and distributors, if not consumers. 
Rest assured that consumers will indeed 
jump onboard the DTV bandwagon, as 

soon as they see what the technology has 

to offer. The price of sets must come down, 
too, but that's the nature of the electron- 
ics business. Remember paying $2,500 
for an 8MHz AT computer (circa 1989)? 
A lot can change in 10 years. 

The only disturbing note to come out 
of the NAB Convention was a proposal 
by one broadcaster, Sinclair, that the 
modulation method specified in the ATSC 

DTV standard be re- evaluated. The 
modulation method used now is 8VSB, 

and Sinclair is suggesting that another 
method, COFDM, be considered. Beyond 

the technical details of this suggestion is 

the real threat of slowing the implemen- 
tation of DTV technology - for stations 
and consumers. 

The bottom line is that the ATSC sys- 

tem is the most thoroughly studied and 
tested TV transmission method in the 
industry's history. At some point, we all 
need to agree that the system is final and 

that implementation can proceed. The 
Sinclair arguments, which may have tech- 
nical validity, nonetheless come too late 

in the process. 
Included in this issue of Producing for 

HDTV are the following articles: 
HDTV: From Concept to Reality - 

The list of HDTV pioneers is growing as 

the video industry gears up for "the next 
big thing." 

Audio: The Key to High -Definition 
Video- High- definition video is making 
its presence felt in the production suite, 
but what about the audio component? 

New HDTV Products 
We hope you find this special supple- 

ment informative and useful. As always, 
your comments are welcomed. Additional 
background information on HDTV can 

be found at www.technicalpress.com. 

Jerry C. Whitaker 
Editorial consultant 

In this issue... 

HDTV: From Concept to Reality 

Audio: The Key to High- Definition Video 

New HDTV Products 
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Jerry Whitaker, editorial consult 

The list of HDTV 

pioneers is growing 

the video industry 

geariup4orip 
"the next big thing." 

-- NrLOCAL 

1 HOMO in Seattle is the first newscast in the world to 

go high- definition. 

Despite the skeptics and naysayers, 
high- definition television continues to find 
a home in business and industry, post -pro- 
duction, broadcasting, and, well, in the 
home. The number of facilities experiment- 
ing with this powerful technology increases 
each month, and business managers are 
finding creative ways of actually making 
money with HD. The NAB Convention in 

Las Vegas in April was a watershed event 
of sorts. For DTV, in general, and HDTV, 
in particular, it marked the end of the ex- 
perimentation stage and the beginning of 
the implementation stage. Esoteric argu- 
ments about modulation methods aside, 

1 In addition to being a national leader in HD programming. WETA chose to be an early adopter of 

digital broadcasting. along with six other public TV stations across the country. Digital transnrissirt 
originate at the WETA tower in Arlington, VA. Digital broadcasts include WETA's HD productions al 
other high- definition programming as it becomes available. (Photo courtesy of WETA) 

the ATSC system has left 
the starting gate and is 

beginning to reach its 
stride. Evidence of this 
momentum can be found 
in the considerable finan- 
cial and technical invest- 
ments made by compa- 
nies large and small 
across the United States 
and around the world. 

This just in: 
KOMO-HD 

On May 18, KOMO, 
Seattle, Channel 4 News 

became the first newscast in the world to 
broadcast daily local programming in 
high- definition. KOMO simultaneously 
launched the dual broadcast of all its news- 
casts in analog standard definition on 
Channel 4 and high- definition on KOMO- 
DT Channel 38, making history with its 5 

o'clock broadcast. KOMO -DT is broad- 
casting more than 30 hours of local HD 
news each week. Vice president and news 
director Joe Barnes said that the milestone 
was significant beyond just being first. 
"We will use the new tools and technolo- 
gies to better cover the local people and 
issues in our community, as well as con- 

tinue to offer the highest quality local news 
in the Northwest." 

To facilitate the project, KOMO pur- 
chased Sony high- definition cameras and 
HDW -500 HDCAM VTRs. Using the 
HDC -700 studio and HDC -750 portable 
high- definition cameras, KOMO is able to 
produce the newscast in HD and simulta- 
neously output standard definition using 
the cameras' onboard downconverters. 
This process eliminates the need to gener- 
ate two program streams. 

KOMO also made a commitment to 
the Betacam SX format for its 
newsgathering operations. Using 
widescreen Betacam SX camcorders, 
KOMO news teams can shoot in the wide - 
screen 16:9 aspect ratio, then upconvert 
the material for the high- definition broad- 
casts. News crews also are using Sony 
HDCAM camcorders to shoot some story 
segments in high- definition. The broad- 
casts, thus, consist of a combination of 
original HDCAM footage and 
upconverted Betacam SX material. 

The KOMO HDTV first is part of a 

heritage of leadership in the Pacific North- 
west. KOMO was the first station in the 
region to broadcast "live" and in color in 

1954, and the first to broadcast in stereo 
in 1984. KOMO ABC 4 was also the first 
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commercial station on the West Coast to 
transmit HDTV in 1997. 

Beyond just bragging rights, the 
KOMO HD newscast is significant in that 
news was always assumed to be one of the 
last areas of the broadcast schedule likely 
to enjoy the benefits of the advanced tech- 
nologies represented by high- definition 
television. However, the ultimate goal of 
a newscast is to tell stories, whether the 
people are famous or unknown. What bet- 

ter way to tell a story than with images and 
sounds that capture not just the scene but 
the subtleties and mood of the event- and 
the individuals involved in it? 

WETA and the fine art of HDTV 
\ti'EIA is the flagship public broad- 

caster in the nation's capitol and the third - 
largest producing station for public televi- 
sion. It is also a national leader in produc- 
ing HDTV programming. To date, WETA 
has completed six HD programs and has 

two in production. They are: 

Impressionists on the Seine, a docu- 
mentary on the collection of paintings by 
Renoir, Monet, Manet, Sisley, Pissarro, 
Morisot and Caillebotte. 

The Legacy of Generations, a program 
exploring the culture and creations of 
Pueblo Indian women potters. 

Woven by the Grandmothers, a docu- 
mentary revealing the traditions and art- 
istry of Navajo weavers. 

The Kennedy Center Presents: A Trib- 
ute to Muddy Waters, King of the Blues, a 

performance special honoring the blues 
legend. 

WETA HD Showcase, which inaugu- 
rated the public broadcaster's digital ser- 

vice and consists of clips of WETA's HD 
productions and an HD music video shot 
in the Washington area. 

The first HD program shot at the ex- 
ecutive mansion, an In Performance at the 
White House special titled The Singer and 
the Song. 

The two other programs in production 
are based on exhibits at the National 
Gallery of Art in Washington, DC: Van 

Gogh's Van Goghs and John Singer 
Sargent. 

WETA has been active in the develop- 
ment of digital television. On March 23, 
1992, the station conducted one of the 
world's first digital HD broadcasts with 
General Instruments, which originated at 
WETA and was received on Capitol Hill. 
In 1994 the station began its transition to 
digital with the purchase of Digital 
Betacam videotape recorders to replace its 
1 -inch VTRs. On July 24, 1996, the com- 
pany was granted an experimental license 

from the FCC for digital TV broadcasting. 
The station constructed a DTV transmit- 
ter, which was first tested on April 3,1997. 
WETA began broadcasting a digital signal 
on an experimental basis in April 1997.On 
Nov. 9,1998, WETA inaugurated its digi- 
tal broadcast service on its permanent as- 

signment on Channel 27 with WETA HD 
Showcase. 

Later this year, WETA will complete 
construction of its new broadcast center, 

an all- digital TV and radio origination 
facility. The station will use Tektronix 
Grass Valley routing and switching prod- 
ucts and Profile digital video servers in the 
new center, which was designed and is 

being built by Communications Engineer- 

ing, Inc. The products to be installed by 

CEI include several Profile PDR digital 
video servers, a Grass Valley SMS7000 
series routing system, Grass Valley M -2100 
master control system, and a new series of 
modular products. 

WETA -TV 26 and 90.9 FM are public 
broadcasting stations serving Virginia, 
Maryland and the District of Columbia. 
Its educational, informational, cultural 
and public affairs programming and re- 

lated services (analog) include The 
NewsHour with Jim Lehrer, Washington 
Week in Review, and In Performanceat the 
White House. 

WETA broadcasts DTV pro- 
gramming 24 hours a day, seven 

days a week in the greater Washing- 
ton area. 

Hudson River Studios 
moves forward 

Work continues on the impres- 
sive Hudson River Studios (HRS) 
complex in New York. The HRS 
facility, announced last summer by 
Mayor Rudolph Giuliani at a City 
Hall news conference, will feature 

five stages ranging from 12,500 to 18,300 
square feet. The largest of the stages is 

being designed for potential film produc- 
tion. FIRS is also working on the construc- 
tion of a high -definition mobile unit, which 
will provide a fifth control unit for the 

facility. 
HRS will offer production offices, 

dressing rooms, edit suites, full scenery shop 

and an extensive storage area. TeleVest, 
which oversees Procter & Gamble Produc- 
tions' long- running daytime dramas As the 
World Turns and Guiding Light, has signed 

an agreement on behalf of P &G to use two 
of the five studios at Hudson River to 
produce the shows, which will serve as 

anchor tenants of the new facility. Discus- 
sions continue with clients in New York 
and California regarding use of the re- 

maining studios. 
The new TV and film production com- 

plex will feature new HDK -790D high - 
definition cameras and high- definition 
monitors from Ikegami. Among the lenses 

selected from Canon USA were the UJ65X 
field zoom, UJ20X studio, and HJ 18X long 
zoom ENG models. The facility will use 

the latest generation of production switch- 
ing, routing and modular products from 
Grass Valley, graphics equipment and Pro - 

Bel routing equipment from Chyron, and 

I -- 
1 The new HRS film and TY production complex will feature 

Ikegami HDK -790D high- definition cameras and Canon lenses. 

(Courtesy of Canon USA) 

yAn artist's rendition of the impressive Hudson River Studios 

(HRS) complex in New York, scheduled for completion 

next year. (Courtesy of Hudson River Studios) 
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Producing for HDTV, V.3 

ABC and Panasonic will telecast Super Bowl XXXIV and the entire 

Monday Night Football season of the new millennium in HDTV. 

(Courtesy of ABC) 

Libra production audio consoles from 
AMS Neve. DeSisti Lighting will supply 
its tracking studio hoists in the complex. 

Richard Benowitz is president and 
CEO of Hudson River Studios, Washing- 
ton, DC. The issues facing Benowitz and 
his team - moving from the planning stage 
to the implementation stage - are no dif- 
ferent that those faced by many facility 
managers today. This process, however 
structured, is critical to both the technical 
and financial viability of any new facility. 

The Hudson River Studio complex is 

scheduled to open next year. 

Monday Night football. 
Up the middle for HD 

Super Bowl XXXIV and the 1999- 
2000 season of Monday Night Football 
will be broadcast live in high- definition 
television. The upcoming Monday Night 
Football season will be the first live, regu- 
larly scheduled HDTV sporting events in 
prime time and will be broadcast in 720p, 
ABC's selected HDTV format. The HDTV 
telecasts will be produced and transmitted 
independent of ABC's Monday Night Foot- 
ball on the traditional analog network. 

To make the HDTV broadcasts pos- 
sible, Panasonic will build and outfit a 

720p HDTV mobile production truck, 
which will travel to all 17 Monday Night 
Football games, one wild -card playoff 
game and Super Bowl XXXIV in Atlanta 
on Jan. 30, 2000. The mobile unit will 
contain Panasonic HDTV equipment, in- 
cluding 720p studio cameras, recorders, 
monitors and support gear. In exchange 
for 720p HDTV equipment and produc- 

tion subsidies, Panasonic will receive r 
a "billboard" announcement in the 
pre -game show on ABC's analog and 
HDTV telecasts. Panasonic also will re- 
ceive commercial time during the HDTV 
broadcast. 

According to Patricia Fili-Krushel, ABC 
Television Network president, "Live sport- 
ing events provide the best platform to 
demonstrate the viewing benefits of high - 
definition television. Monday Night Foot- 
ball, as the only live, prime -time sporting 
event, offers the greatest opportunity to 
showcase HDTV to the American public." 

In a press release, Warren Allgyer, presi- 
dent, Panasonic Broadcast & Television 
Systems Company, stated that Panasonic's 
"involvement with these broadcasts is rep- 
resentative of our corporate commitment 
to delivering an end -to -end solution for 
our customers." 

It is worth pondering this statement for 
a moment. The reality is that partnerships, 
such as the ABC/Panasonic pairing, are vital 
to the rapid implementation of HDTV and/ 

ABC will be presenting Monday Night football in HDTV. 

a highly visible and innovative way of celebrating the 30th 

anniversary of the program. (Courtesy of ABC) 

or DTV. In this case, and others cited in this 
publication during the past months involv- 
ing different manufacturers and broadcast- 
ers, the realization is succinct: No vendor, 
network or producer can go it alone. 

Parallels are often drawn between the 
implementation of color television four 
decades ago and the implementation of 
DTV today. Clearly, one of the principal 
driving forces that made color television a 

practical reality was the synergy within 
RCA. David Sarnoff, the flamboyant ruler 
of RCA, was determined to make color 
television a success. He pumped millions of 
dollars into color programming that ran 
on NBC, which at the time - of course - 
was owned by RCA. Without such syn- 
ergy, color television would surely have 
languished for many years. 

Today, the name of the game is partner- 

Schedule for the 1999 -2000 season of 
The dual HDTV /SDTV broadcasts air at 
except as noted (* ): 

Sept 13, Mim iatDenver 

Sept 20, Atlanta at Dallas 

Sept. 27, San Francisco at Arizona 

Oct. 4, Buffalo at Miami 

Oct ll. Jacksonville at New York Jets 

Oct 18, Dallas at New York Giants 

Oct. 25, Atlanta at Pittsburgh 

Nov. 1, Seattle at Green Bay 

Nov. 8, Dallas at Minnesota 

Monday Night Football 
9 p.m. Mondays (Eastern time), 

Nov.15, New York Jets at New England 

Nov. 22, Oakland at Denver 

Nov. 29, Green Bay at San Francisco 

Dec. 6, Minnesota at Tampa Bay 

Dec. 13, Denver at Jacksonville 

Dec. 20, Creen Bay at Minnesota 

Dec. 27, New York Jets at Miami 

Jan. 3, San Francisco at Atlanta 

Saturday, Jan. 8. Wild -card Playoff Game' 

Sunday, Jan. 30, Super Bowl XXXIV' 
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FOR HD PRODUCTION, 
YOUR CLIENTS WON'T 
SETTLE FOR LESS THAN 
THE BEST AND NEITHER 
CAN YOU. 
And for no- compromise HD production tools, 

there can only be one source: Panasonic. 

AKHCBBO 

AVHS3100 

Panasonic's Gold Standard solutions include 

the AK -H800 series, truly full- featured studio 

and field production cameras: the industry 

standard AJ- HD2700 multi -format D -5 -HD 

10 bit 4:2:2 tape recorder: AV -H3000 series 

digital compositing switchers. with unique 

integrated 3D digital effects option, and the 

ultimate in ATSC inter -format compatibility, 

the AJ- UFC1800 Universal Format Converter. 

Networks, production houses, and video industry 

leaders have come to rely on Panasonic to 

provide the very best High Definition solutions 

vailable. So, if your vision includes HD, you 

now that "good enough" simply isn't. In HD. 

here can be only one standard: Gold. 

AJUFC1 800 

AJHD2700 

l'or more information er product code 8) 
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1 Videographer Michael Penn Smith, on location, is 

bucking the conventional wisdom that ND is only for the 

"major players." (Courtesy of Fupnon) 

ships, as evidenced by the ABC/Panasonic 
effort. It is a way of accomplishing what 
Sarnoff did in the 1950s and '60s using the 
business models of the 1990s. 

To continue from Allgyer's statement, 
"By becoming involved in providing at- 
tractive HDTV programming, Panasonic 
is facilitating the entire DTV program 
process, from the program itself to the 
camera's capturing it, all the way through 
to the DTV set in the consumer's home." 

Quite correct. It's the Sarnoff factor, 
and it works. 

ABC began broadcasting high- defini- 
tion television, including 5.1 channel sur- 
round sound, on Nov. 1, 1998, with the 
theatrical presentation of The Wonderful 
World of Disney: 101 Dalmatians. Since 
then, the network has broadcast 31 theat- 
ricals in HDTV, including Mission Impos- 
sible, Forrest Gump, Courage Under Fire 
and A Time to Kill. Currently, 18 ABC 
stations broadcast DTV signals. 

PennSmith HD 
Michael Penn Smith is an independent 

camera operator shooting high- definition 
video in the southwestern United States. 
He recently opened PennSmith HD, a 

director of photography services company 
specializing in HD video cinematography. 
Smith sees a need for HD images within the 
broadcast market and has started shooting 
exterior stock photography footage of 
sights around Dallas. 

Smith's commitment to HDTV is sig- 
nificant because he is essentially a one- 
person shop, from the creative standpoint 
at least. When most people think about 
integrating HDTV, they think big networks, 
big production houses and big studios. They 
rarely think about independent operators. 

Smith was previously president of the 
Texas Production Facility, a production 
services company, and will retain owner- 
ship participation of that company while 

operating PennSmith HD. 
His equipment list will match 
anybody's HD inventory: a 

Sony HDW -700 camcorder, 
HDW -500 VTR, PHM- 
14M8U high- definition 
video monitor, and Fujinon 
lenses. 

According to Smith, 
"With the emergence of high - 
definition video as the new 
standard for broadcasting, 
serious attention to image 
quality is returning." Amen 
to that. 

HD Vision continues 
pioneering work 

HD Vision of Irving, TX, has an im- 
pressive résumé of work in high -definition. 
One of the company's latest projects was 
its involvement with Bill Young Produc- 
tions of Houston for the George Strait 
Country Music Festival in Tampa, FL. 

HD Vision provided Bill Young Pro- 
ductions a mobile unit (HDV -3) for its 
taping of the music festival. This was 
HDV -3's maiden voyage after the instal- 
lation of a Snell & Wilcox HD1024 digital 
high- definition production switches Also 
onboard were six Sony HDC -500 cam- 
eras, two HDC -750 cameras, four HDW - 
700 camcorders, two Sony HDW -500 re- 
corders, five Panasonic HDD5 recorders, 
and Canon HD lenses. 

The George Strait portion of the Coun- 
try Music Festival was recorded as a live 
concert. A music video for his new single 
Write This Down was edited from the 
concert video and delivered as a final ap- 
proved music video just four days later. 

The HD Vision and Bill Young Produc- 
tions crews worked long into the night to 
provide selected Digital Betacam down - 
conversions for the music video online. 
Gary Foster, Bill Young Productions' chief 
editor, delivered the video on time to MCA/ 
Nashville. The full 105 -minute concert was 
offlined at Bill Young Productions and then 

onlined at HD Vision for eventual broad- 
cast in high -definition and standard defi- 
nition over a variety of outlets and media. 

The concert also was webcast to more 
than 9000 viewers of the George Strait 
web page, the first HD concert distributed 
live over the Internet. The webcast, offi- 
cials at Real Networks reported, con- 
tained some of the best video ever 
streamed over the Internet. 

TNN Nashville recorded the audio for 
TV, Web and potential CD release. TNN 
staff mixed the audio, under the engineer- 
ing direction of Steven Tillisch, using the 
Neve Capricorn console and Studer 48- 
track digital recorder. Digital audio word - 
clock sync between the high- definition 
mobile and the audio mobile was managed 
with the N- Vision SG -4410 master digital 
audio generator. 

PACE (the concert promoters), 
SHOWCO (concert sound) and Dallas 
Backup (concert lighting) supported the 
event and helped to make the first HD- 
imaged Country Music Festival a consid- 
erable success. 

Pitcairn on location 
In a previous edition of Producing in 

HDTV, we profiled the work of Feodor 
Pitcairn. As this work continues to progress, 
it is worth revisiting Pitcairn's efforts to 
capture, in high- definition, marine habi- 
tats and related nature -focused stories for 
PBS. Pitcairn Productions is using Sony 
HDW -700 camcorders on two projects. In 
Realm of the Killer Whale, about two - 
thirds of which will be originated in HD, 
Pitcairn is depicting the little -known sto- 
ries of life in waters ruled by pods of orcas 
along the coast of British Columbia. Al- 
though much of the emphasis in this show 
will be on the whales, Pitcairn also will 
emphasize their environment. He has al- 
ready made at least six trips to British 
Columbia for this project and plans to visit 
again this fall. Final photography should 
be complete by the end of the year. 

Another project, which will be shot en- 

Feodor Pitcairn Prediction it Sing Ocean Wdds, a free part documentary for PBS. Sea hoes so 
themselves on the rods in British Celunbia. (Photo by Bob Cranston) 
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Introducing...the New, Improved 
HDTV Test Center from Leader! 

The Innovative Model LV 51500 

You Told Us What You Needed... 

r customer Input 

ABC 

Complete Post/ 
Warner Bros 

720p operation 

White phosphor standard 

ABC/Tapehouse 
SMPTE 274M Matrix 

compliance 

Tapehouse 
Improved YPbPr and GBR pix 

monitor outputs 

North Fork Com. BER calculations 

Yes, we've redefined the award winning 
LV 5150D. Now, with the powerful LV 5152D, 

you are assured of unmatched performance 
and lasting quality. 

The Advanced Model LV 5152D 

More superior performance benefits: 
720p and 10801 operation 
Two serial and one 3 -wire analog input 
Video, audio and ANC error reporting 
Time of first error, total error count and time elapsed 
from first error 
YPbPr and GBR monitoring and picture- monitor outputs 
Overlay parade and timing (bowtie) waveforms 

You Recommended, We Responded! 
Some of Our Customers... 

ABC Bexel CBS Crawford Communications Da Vinci Foto -Kem Laser Pacific 
Lighthouse Digital N -Vision Pacific Video PESA Sony Pictures (HD) 

Tapehouse Editorial Universal Studios Utah Scientific Warner Bros. 

1 800 645-5104 / www.leaderusa.com 

FOR PROFESSIONALS WHO KNOW 
THE DIFFERENCE 

380 Oser Avenue, Hauppauge, New York, 11788 Tel: (516) 231 -6900 Fax: (516) 231 -5295 
6484 Commerce Drive, Cypress, CA 90630 Tel: (714) 527 -9300 Fax: (714) 527 -7490 

Regional Offices: Chicago, Dallas, Los Angeles, Atlanta 

www.americanradiohistory.com

www.americanradiohistory.com


Producing for HDTV, V.3 

ti. 

Vitr. 
Bob Blanks, Complete Post vice presi- 

dent for engineering, said that the AV- 
HS3100 had become a focal point of an 
emerging HD editorial suite and that its 
D -5 HD VTRs had been integral to the 
success of the facility's growing HD 
telecine work for major studios. "The stu- 
dios we service have a firm commitment to 
the 1080i production format, but we're 
happy that the D -5 HD VTRs can operate 
in a multi -image environment," he says. 

"This facility will increasingly require the 
ability to easily switch between 1080i and 
720p, and we're ready." 

This case points 
out one of the great 
benefits of the 
equipment spawned 

1 The Tonight Show with lay Imo has raised the bar for 

TV production with its more to HDTV. The show, which has 

a history of 'firsts," began taping in HD on April 26. 

(Courtesy of Canon USA) 

tirely in HD, is The Whale Oa- 
sis. This episode of his 5 -part 
documentary for PBS will 
focus on the species of 
whales and dolphins that 
gather around the Azores, 
a series of nine volcanic islands 
in the North Atlantic. His principal subject 
is the most spectacular of all marine mam- 
mals, the sperm whale, but he plans to tell 
compelling human stories. The production 
company planned to revisit the area for 
additional shooting. 

The PBS series is scheduled to air in 
2001, but even then the general viewing 
audience likely won't own the high -defi- 
nition televisions necessary for optimal 
viewing Ocean Wilds. Still, observed 
Pitcairn, "We're making evergreen pro- 
grams. I hope they'll continue to be shown 
15 years from now. We're in very good 
shape for the future of television. We're 
shooting today for tomorrow's viewers." 

Complete Post of 

HoNywood, CA, reports 

increased HD- related 

business and is looking 

forward to even more. A 

key component of the 

Complete Post HO suite is 

the AV- HS3100 1080i post - 

production switcher with 

digital video effects. 

(Courtesy of Panasonic) 

Complete Post one year later 
Remember those decisions you made at 

this time last year. Do they still seem like 
a good idea? Well, in the case of Complete 
Post of Hollywood, CA, the answer is 

"yes." About a year ago, Complete Post, 
one of the country's largest post- produc- 
tion facilities, made a serious investment in 
HDTV production equipment. The com- 
pany installed a full Panasonic HDTV sys- 

tem, including six AJ- HD27001080i/720p 
switchable, D -5 high -definition VTRs with 
AJ- DFC2000 480p downconverters; an 

AV- HS3100 1080i post -production 
switcher with digital video effects; three 
DT- M3050W 30 -inch, 16:9 multiformat 
monitors; and related interconnecting 
equipment. 

by the ATSC DTV system. The variety of 
scanning formats allowed for in the ATSC 
documents have been far less burdensome 
or dauntingly technical than originally be- 

lieved. Scanning formats were hotly de- 

bated in many circles last year, but the video 
industry realized it will be dealing with 
many formats for years to come, and the 
equipment is designed to accommodate this 
need. There is, of course, a financial burden 
resulting from such features. However, the 
economic benefits far outweigh them. 

Heeere's HDTV 
OK, I couldn't resist the Ed McMahon 

takeoff. The Tonight Show with fay Leno 
launched its foray into HDTV on April26. 
With the assistance of Sony, Canon and 
other vendors, NBC's late -night offering 
once again raised the bar for production 
quality. You may recall that The Tonight 
Show Starring Johnny Carson began tap- 
ing in stereo long before any other network 
programs gave it serious consideration. 
The effort to increase the audio quality of 
the program in the mid-1980s included 
new production facilities, new micing, and 
new techniques for dealing with the uncer- 
tainties of live television. That effort, led 

by Ron Estes, set The Tonight Show apart 
from any other network- produced pro- 
gram, live or taped. 

The Tonight Show with Jay Leno is 

being broadcast in the 1920x1080 format 
using Sony digital high- definition (I-IDVS) 
equipment. Although the set remains vir- 
tually the same - except for a "pop -up" 
34 -inch HD monitor behind Leno's desk - 
Sony's Systems Integration group totally 
revamped the NBC Burbank facility be- 

hind the scenes to accommodate the new 
equipment. Work began in March 1998 
with removal of old equipment and instal- 
lation of new HD equipment into the in- 
frastructure. Existing camera controls and 
graphics were stationed in a remote truck, 
allowing NBC to continue broadcasting 
while reconstruction was under way. 

The goal of the project, naturally, was 

to make a seamless transition to the HD 
equipment for viewers, and -equally im- 
portant - to make the transition as pain- 
less as possible for the crew. The control 
and edit rooms were built with the same 

switcher and DVE equipment to give NBC 
redundancy and to facilitate operator 
training. The control and edit rooms in- 
clude the HDS -7000 HD switcher with an 
HDME -7000 2- channel DVE, and a DVS - 
2000 SDI switcher with two channels of a 

DME -3000 SDI DVE that can be 

upconverted to HD and fed into the 
switcher. In the studio, HDC -700 1080i 
studio cameras, HDC -750 cameras and 
HDW -700 camcorders enable NBC to 
shoot in HDTV and then downconvert to 
SDTV using onboard downconverters in 
the camera's CCU. The transmission room 
receives a 525 signal and a 1080i signal via 
dual transmitters from the control room 
simultaneously, providing a high -quality 
picture without generating two separate 
broadcasts. 

The preliminary design consisted of 
single line drawings, and rack and console 
elevations. Later, NBC production staff 
were positioned in a full -size, foam core 
mock -up of the control room and monitor 
wall. Because project leaders had the 
unique opportunity to rebuild the facility, 
they wanted to make sure the staff would 
be comfortable and productive without 
any last- minute surprises. 

Now, the considerable effort put into 
capturing the program in HD has given 
The Tonight Show a competitive edge in 
quality and preserved the program for 
future repurposing. A visit to your local 
Blockbuster or similar videotape rental 
house will confirm the long -term value of 
capturing programs in the highest quality 
possible. People still pay money to see 

excerpts of 20- year -old Tea Time Movie 
skits from the Carson days. 

Good material will always be good 
material, regardless of how old it may be. 
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F L I J I N O N H D 

the TIGHTEST 
the WIDEST. 

the DEEPEST! 

Iis easy to see why Fujinon High 

Definition lenses are the clear choice in 

today's broadcast industry. Just ask Al 

Giddings, the world's most respected 

underwater cinematographer. For 30 years 

Al's been bringing the world outstanding 

images from the depths of the seven oceans. 

He has always relied on the consistently 

superior quality of Fujinon lenses, and is 

about the new HD format. 

In a field that changes day -to -day with new technological 

advances, Al Giddings stays on the cutting edge with Fujinon lenses. 

particularly excited 

11% 
FUJINON 
Broadcast & Communications Products Division 

FUJINON INC. H gn Pam: D Wayne NJ 07170 -7434 973- 633.5600 FUJI PHOTO OPTICAL CO.. LTD 

Phone 00- 668 -2152. FAX' 04- 651-8517. TELEX J22885 
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Producing for HDTV, V.3 
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Figure 1. The effects of listener positioning on center 

image shift. 

As new HD products have emerged 
from the development lab and into the 
field, users are finding new ways to refine 
the post- production process. Audio, of 
course, is an important element in this mix. 
An ensemble of technologies is now being 
applied to solve some long- standing prob- 
lems and to offer the creative community 
a host of new possibilities. 

The key to integrating the disparate 
technologies of conventional video, film 
and high -definition requires a suite of tech- 
nologies that permit the different media to 
be interchanged and, indeed, intercut. Part- 
and-parcel of this effort is the audio ele- 
ment, long treated as a stepchild of sorts. 

Aural component 
of visual realism 

In any discussion of high- definition 
video, it is easy to overlook the audio el- 
ement, even though countless studies have 
demonstrated the value of sound to an 
image. Research conducted during the 
early days of HDTV planning showed that 
viewers looking at samples of the same 
video concluded that the one with im- 
proved audio had higher resolution and 
better colorimetry. 

Thus, the realism of a video image de- 
pends to a great degree on the realism of 
the accompanying sounds. Particularly in 

the close viewing of HDTV images, if the 
audio system is monophonic, the sounds 
seem to be confined to the center of the 
screen. As a result, visual and aural senses 

convey conflicting information. 
From the beginning of HDTV system 

design, it was clear that stereophonic sound 
must be used. The generally accepted qual- 
ity standard for high -fidelity audio has 

been set by the digital compact disc (CD). 
This medium covers audio frequencies from 
below 30Hz to above 20kHz, with a dy- 
namic range of 90dB or greater. HDTV 
could offer no less. 

Sound is an important element in the 
viewing environment. To provide the 
greatest realism for the audience, the pic- 
ture and the sound should be complemen- 
tary, both technically and editorially. The 
sound system should match the picture in 
terms of positional information and offer 
the producer the opportunity to use the 
spatial field creatively. The sound field can 
be used effectively to enlarge the picture. 
A surround sound system can further en- 
hance the viewing experience. 

Hearing perception 
There is a large body of scientific 

knowledge on how humans localize sound. 
Most research has been conducted with 
subjects using earphones to listen to mono- 
phonic signals to study lateralization. Lo- 
calization in stereophonic listening with 
loudspeakers is not as well understood, but 
the research shows the dominant influence 
of two factors: interaural amplitude dif- 
ferences and interaural time delay. Of these 

two properties, time delay is the more in- 
fluential factor. 

Over intervals related to the time it 
takes for a sound wave to travel around 
the head from one ear to the other, 
interaural time clues determine where a 

listener will perceive the location of sounds. 
Interaural amplitude differences have a 

lesser influence. An amplitude effect is simu- 
lated in stereo music systems by the action 
of the stereo balance control, which ad- 
justs the relative gain of the left and right 
channels. It is also possible to implement 

stereo balance controls based on time de- 
lays, but the required circuitry is more 
complex. 

A listener positioned along the line of 
symmetry between two loudspeakers will 
hear the center audio as a phantom or 
virtual image at the center of the stereo 
stage. Under such conditions, sounds - 
dialogue, for example - will be spatially 
coincident with the on- screen image. Un- 
fortunately, this coincidence is lost if the 
listener is not positioned properly with 
respect to the loudspeakers. Figure 1 illus- 
trates the sensitivity of listener positioning 
to aural image shift. As illustrated, if the 
loudspeakers are placed six feet apart with 
the listener positioned 10 feet from the 
speakers, an image shift will occur if the 
listener changes position (relative to the 
centerline of the speakers) by just 16 inches. 

The data shown in the figure is ap- 
proximate and will yield different results 
for different types and sizes of speakers. 
Also, the effects of room reverberation are 
not factored into the data. Still, the sensi- 
tivity of listener positioning can be seen 

clearly. Listener positioning is most criti- 
cal when the loudspeakers are spaced 
widely, and less critical when they are 
spaced closely. To limit loudspeaker spac- 
ing, however, runs counter to the purpose 
of widescreen displays. The best solution 
is to add a third audio channel dedicated 
exclusively to the transmission of center - 
channel signals for reproduction by a cen- 
ter loudspeaker positioned at the video 
display. One should then place left and 
right speakers apart from the display to 
emphasize the widescreen effect. The ad- 
dition of surround sound speakers further 
improves the realism of the aural compo- 
nent of the production. 

Matching audio to video 
It has been denunutratr d t hat even 

with no picture to provide visual cues, the 
ear/brain combination is sensitive to the 
direction of sound, particularly in an arc 
in front of and immediately in back of the 
listener. Even at the sides, listeners are able 
to locate direction cues with reasonable 
accuracy. With a large- screen display, vi- 
sual cues make the accuracy of sound po- 
sitioning even more important. 

If the number of frontal loudspeakers 
and the associated channels is increased, 
the acceptable viewing/listening area can 
be enlarged. Three -channel frontal sound 
using three loudspeakers provides good 
stereo listening for three or four viewers, 
and a 4- channel presentation increases the 
area even more. The addition of one or 
more rear channels permits surround sound 
effects. 
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Surround sound presentations, when 
done correctly, significantly improve the 
viewing experience. For example, consider 
the presentation of a concert or similar 
performance in a public hall. Members of 
the audience, in addition to hearing the 
direct performance sound from the stage, 

also receive reflected sound, usually de- 
layed slightly and perhaps diffused, from 
the building surfaces. These acoustic ele- 
ments give a hall its tonal quality. 

If the spatial quality of the reflected 
sound can be made available to the home 
viewer, the experience will be enhanced 
greatly. The home viewer will see the stage 

performance in high definition and hear 
both the direct and indirect sound, all of 
which will add to the feeling of being 
present at the performance. 

In sports coverage, much use can be 

made of positional information. In a tennis 
match, for example, the umpire's voice 
would be located in the center sound field - in line with his or her observed position - and crowd and ambient sounds would 
emanate from left and right. 

Several methods have been used to suc- 

cessfully convey the surround sound 
channel(s) in conventional NTSC broad- 
casts. The Dolby AC -3 sound system is 

used in the ATSC DTV system, offering 5.1 

channels of audio information to accom- 
pany the HDTV image (left, center, right, 
left surround, right surround, and a low - 
frequency effects channel). 

Making the most of audio 
In any video production, there is a great 

deal of sensitivity to the power of the vi- 
sual image portrayed through special ef- 
fects, lighting and directing that build the 
scene. All too often, however, audio tends 
to become separated from the visual ele- 
ment. Achieving a good audio product is 

difficult because of its subjective content. 
There are subtleties in the visual area, un- 
derstood and manipulated by video spe- 
cialists, with which an audio specialist 
might not be aware. 

By the same token, there are psychoa- 
coustic subtleties relating to how humans 
hear and experience the world around them 
that audio specialists can manipulate to 
their advantage. 

Reverb, for example, is poorly under- 
stood; it is more than just echo. This tool 
can be used creatively to trigger certain 
psychoacoustic responses in an audience. 
The brain will perceive a voice containing 
some reverb to be louder. Echo has been 

used for years to effectively change posi- 
tions and dimensions in audio mixes. 

To use such psychoacoustic tools is to 
work in a delicate and specialized area, 

and audio is a subjective discipline that is 

short on absolute answers. One of the rea- 

sons it is difficult to achieve good quality 
sound is because it is hard to define what 
that is. It is usually easier to quantify video 
than audio. Most people, given the same 

video image, come away with the same 

perception of it. With audio, however, 
accord is not so easy to come by. Musical 
instruments, for example, are harmoni- 
cally rich and distinctive devices. A violin 
is not a pure tone; it is a complex balance 
of textures and harmonics. Audio offers an 

incredible palette, and it is acceptable to be 

different. Most video images have any 
number of absolute references by which 
images can be judged. These references, by 
and large, do not exist in audio. 

Ideal sound system 
Based on the experience of the film 

industry, HDTV sound should incorporate, 
at minimum, a 4- channel system with a 

center channel and surround sound. Figure 
2 illustrates the optimum speaker place- 

ment for enhancement of the viewing ex- 
perience. This viewpoint was taken into 
consideration by the ATSC in its study of 
the Grand Alliance system. 

Under the ATSC DTV sound system 

standard, complete audio programs are 
assembled at the user's receiver from vari- 
ous services sent by the broadcaster. The 
concept of assembling services at the user's 

end was intended to provide for greater 
flexibility, including various -language 
multichannel principal programs supple- 
mented with optional services for those 
with hearing and visual impairments. 

A variety of multichannel formats for 
the main audio services also is provided, 
adapting the best stereo presentation for a 

particular program. While writing the 
standard, authors decided that the princi- 
pal sound for a program should take up 
only the digital bit space required by that 
program. The idea was born that programs 
fall into production categories and may be 

classified by the use of loudspeaker chan- 
nels. The categories include: 

1/0 one front center channel, no sur- 
round. This is most likely to be used for 
news programs, which have exceedingly 
strict production time requirements. The 
advantage in having a distinct monaural 
mode is that those users with a center chan- 
nel loudspeaker will hear the presentation 
over only that one loudspeaker, with an 
attendant improvement over hearing 
mono presented over two loudspeakers. 

2/0 - conventional 2-channel stereo. 
Intended principally for existing 2 -chan- 
nel program material, 2/0 is also useful for 
film production recorded in Dolby Stereo 

or Ultra Stereo formats with a 4:2:4 
amplitude -phase matrix (for which there 
is an accompanying indicator flag to toggle 

surround decoding on at the receiver). 
3/0 - left, center and right front chan- 

nels. 3/0 is expected to be used for pro- 
grams in which stereo is useful but sur- 
round sound effects are not, such as an 

interview program with a panel of experts. 
3/2/.1 left, center, right front, left and 

right surround, and a low- frequency ef- 
fects channel. 3/2/.1 is expected to be used 

primarily for films and entertainment pro- 
gramming, matching the current motion- 
picture production practice. 

Monitoring 
Aural monitoring of program produc- 

tion is a critical element in the production 
chain. Although the monitor system - 
with its equalizers, power amplifiers and 
loudspeakers - is not in the signal path, 
monitoring under highly standardized 
conditions has helped the film industry to 
make an extremely interchangeable prod- 
uct for many years. With strict monitor 
standards, there is less variation in pro- 
gram production, and the differences that 
remain are the result of the director's cre- 
ative intent. Monitor standards must ad- 

dress the following criteria: 
Room acoustics for monitor spaces 

Physical loudspeaker arrangement 
Loudspeaker and electronics requirements 

Electroacoustics performance 

The viewer is listening 
When an audience is experiencing a 

program -be it a TV show, motion picture 
or aircraft simulator training session - 
there is a balance of aural and visual cues. 

If the production is done right, the audi- 
ence members will be drawn into the pro- 
gram, putting themselves into the events 
occurring on the screen. This suspension of 
disbelief is the key to effectively conveying 
a message, telling a story, or otherwise 
reaching the audience. 

Fare 2. Opt system seater placement ter 

IIDTY viewing. 
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New Products Producing for HDTV, V.3 

Quantel Editbox FX 

with 24frames /s editing 
The Editbox FX has 24frames/s editing 

capabilities and background plug -ins. 
Quantel also is introducing the latest stages 

to its "Step by Step to HI)" program. The 
Editbox FX gives producers and directors 
a complete set of tools to make high -qual- 
ity programs, on time and within budget. 

In addition to enhanced ergonomics, 
the 16:9 DTV -ready system also gains 
powerful effects plug -ins, with back- 
ground processing via the Quantel Open 
Render Engine. The 24frames/s option 
for Editbox makes 24frames/s produc- 
tion at any standard, SD or HD, an effi- 
cient, practical and economical proposi- 
tion. Editbox FX also has Clipnet, 
Quantel's open high -speed multi -format 
network, as standard. Clipnet operates as 

a background task, so it enables the fore- 
ground operations to continue without 
interruption. 

1 1 

SCI ND I/O board 
SGI introduces the HD I/O board for 

the Silicon Graphics Onyx2 workstation 
for visual supercomputing and SGI's Origin 
2000 server. The HD I/O board enables 

these systems to generate and accept real - 

time, uncompressed HDTV content in 1080i 
and 720p formats. The SGI HD I/O hoard 
supports several key ATSC HDTV formats, 

including I920x1080i@59.94Hz 
and 1280x720p@59.94Hz. 
The board alsosupportsgen- 

lock. Other ATSC formats 
will he supported in 
staged software releases. 

The board has a parallel 
I/O connector, and spe- 

cial cabling is provided to 
connect to external serial/ 

parallel converters. 

Miranda HD 

interface products 
Miranda 'Icchnologies' new 

series of HD interface products are com- 
patible with the company's imaging series 

of serial digital interfaces. New HD inter- 
face products and existing imaging series 

products can he used with the Miranda 
Symphonie rack frame, giving users a single 

system capable of handling HI) and serial 
digital processing functions. 

Because the imaging series digital pro- 
cessing products and the new HD interface 
modules can occupy the same rack frame 

simultaneously, users gain an unprec- 
edented level of flexibility. Serial digital 
hoards can be swapped out and replaced 
with HD boards as needed, allowing users 

to configure their systems in accordance 
with changing needs. 

The first three products in Miranda's 
HI) series include a digital-to-analog con- 
verter and two distribution amplifiers. The 
SDM -801 i converts high -definition digi- 
tal video to component analog video, al- 
lowing users to take HD signals and con- 
vert them to analog for standard broad- 
cast monitors or computer RGB monitors. 
The SDA-801i and SDA -802i are stan- 
dard equalizing amplifiers, providing one 

HD input and six HD serial digital out- 
puts. The SDA -802i also provides 
reclocking, which accommodates longer 
cable lengths. 

Tektronix Profile ND server 
Supporting both 1080i and 720p for- 

mats, the Profile HD server provides qual- 
ity storage by using industry- standard 
MPEG compression. The Profile HD server 
features multichannel architecture, and it 
supports the same Profile API for applica- 
tion compatibility with current Profile 
video servers This allows many existing 
Profile applications to be offered in the HD 
format, including spot and program re- 

play, time delay and time shifting, and live 
production. 

Features of the Profile HD include up 
to four video channels - two inputs/two 
outputs (SMPTE 292 1.5GB/s SDI) - at 
1080i/720p, 50/59.94/60Hz. Up to 32 
channels of AES/EBU digital audio or 
Dolby D or Dolby E compressed audio is 

accommodated. Expandable Fibre Chan- 
nel RAID Storage (available in 3.5 -hour 
increments) is offered. i Tektronix HD video edge 

device for ATM 

The HD48 video edge technology is 

intended for remote video collaboration 
and video trunking and conferencing. The 

device also opens new opportunities in the 
transport of high -definition moving imag- 
ery for governmental organizations and 
film or broadcast industries. 

The Tektronix HD48 is SONET /ATM 
high -definition serial digital video trans- 
port system. Its PCI -bus card design allows 
additional video interface cards to be 

coupled to the same network interface card 
(NIC) to facilitate transport of accompa- 
nying data on independent ATM channels. 

This flexible design allows standard defi- 
nition video or additional audio to be car- 
ried on the same OC -48 link. 

Other benefits of the video edge device 
include video clock regeneration, full 10- 

bit video transport to carry embedded 
audio and control data, auto sensing of 
video types and rates, and monitoring of 
SONET and ATM errors during transport. 
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BOXXI" Solutions for HD and Film Production 

ANNOUNCING THE 

NEXT BREAKTHROUGH 

FX PRODUCTION POWER. 

N 

Le Voyage dans la Lune (1903): It's where Visual IX all started. And for HD and film FX production in the 

next century, count on BOXX Technologies to provide serious tools for digital content creation. 

HDBOXX" brings the cost of HDTV editing systems down to earth. As the first NT solution for HD, 
HDBOXX (with eyeon Software's revolutionary Digital Fusion HD ") provides powerful HD editing and 

special effects capabilities in an open system, at a fraction of the cost of UNIX -based solutions! 

RenderBOXX" can be configured with two to 1000 CPUs in a single cluster or in multiple nodes, for ultra - 
powerful rendering solutions that slash rendering time, boost productivity and reduce costs. Here's proof: 

Digital Anvil credits RenderBOXX with saving $2 million on Wing Commander 

production costs, helping the film land on time and under budget! 

For today's demanding 

production needs, 

make sure you have the 

right tools: contact BOXX 

Technologies today. 

RenderBOXX 
Scalable, NT -based 
rendering system 
(40- processor 
configuration shown). 

HDBOXX 
The first 
uncompressed NT, 

HD hardware 
& software editing 
solution for post 
production. 

v a; 

BOX( 
1- 877 -877 -BOXX (2699) Toll free 

www.boxxtech.com 
Visit us at booth #233 

at SIGGRAPH 

11 ',,,, ,,,,,,,., 
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New Products "ro0. -in' for HDTV, V.3 

This technology is being made available to 
OEMs for incorporation into new video 
and related products. 

s- 
:' aai 

a a 

i s a B,. 

TeraNex VCA- 6llOPXC 
format converter 
The VGA- 6110PXC is a combination 

up /downconverter for digital television 
suitable for broadcast, post -production, 
film and cable applications. The TeraNex 
All- Format Converter accepts and deliv- 
ers SMPTE 259M (270Mb /s serial digital 
interface) standard definition UO and 
SMPTE 292M (1.485GB/s serial digi- 
tal interface) high- definition I/O. Digi- 
tal architecture provides end -to -end 
picture quality for any digital video 
application. 

The VCA- 6110PXC represents the 
fifth generation of image processing 
solutions developed using TeraNex pat- 
ented technology, which ensures that 
the latest algorithms can be uploaded 
via built -in CD -ROM or Ethernet, and 
that emerging, non -standard and fu- 
ture formats can he supported without 
new hardware. 

'Avid 24P universal 
editing and mastering 
Avid has announced 24P universal ed- 

iting and mastering capabilities with the 
next release of its Avid Symphony edi- 
torial finishing solution for high -end 
and prime -time TV projects. High - 
end content is often shot on 
24frames /s formats, such as 
film, which accounts for 80% 
of U.S. prime -time program- 
ming. Universal mastering en- 
ables users to edit 24 -frame 
progressive content in its native 
format and, at the push of a but- 
ton, deliver NTSC, PAL, 4:3, 16:9 

and letterbox formats. It also will out- 
put list formats, such as film cut lists and 
24frames/s EDLs for HD conforming. The 
result: greater speed and efficiency. It 

eliminates the need for several online ses- 

sions to produce multiple format masters. 
Universal mastering also extends a user's 
ability to repurpose programming for 
worldwide distribution. 

The DFT can be controlled by a custom 
Windows NT -based software package or 
by the front -panel interface. 

i RT SET Larus 3D virtual 
studio system, Version 3 

The latest release of the Larus system 
features high- definition capabilities for the 
production of HDTV programming with 
improved graphics performance. Version 3 

provides the highest resolution graphics 
required for real -time transmission. 

The Pica Virtual Billboard, designed 
for use in TV and production studios, en- 
ables the talent to move freely throughout 
the set while using a hand -held "blue box" 
on which live video, stills or 3D graphics 
can appear. All images seen on the bill- 
board change in the correct perspective in 

real -time, according to camera movements 
or movements of the talent holding the 
billboard. Also provided is seamless inte- 
gration of innovative third -party portable 
camera tracking systems for free -moving 
cameras. 

Faroudja Digital 
Format Translator 
The Digital Format Translator (DFT) 

provides a modular solution for broad- 
casters, cable and satellite services seeking 
to deliver a variety of 
HDTV and DTV video for- 
mats. The latest version of 
the DFT uses Faroudja's 
patented technology to 
convert any 480i signal 
(NTSC, S- Video, analog, 
component, D2 or D1) into 
the most popular of the new 
DTV formats specified by 

the ATSC: 480p, 720p or 
1080i. It simultaneously 
converts the aspect ratio of 
the input image into the 
16:9 ratio of the new 
widescreen TV monitors. 

Angenieux HD lenses 
Angenieux's new series of 2/1 -inch lenses 

are specified for high -definition video cam- 
eras. The HD series includes an 11.5x5.3 
Cine Style HD lens for "film- style" perfor- 
mance. The 10x5.3 wide -angle lens ac- 

commodates general- purpose ENG/EFP 
applications. Both lenses provide distor- 
tion -free images for optimal definition 
and image clarity. 

The Cine Style HD lens delivers im- 
ages across its 84" horizontal field by 

I I.5X zoom range. Key features include 
an f /l.9 aperture with minimum ramp- 
ing, minimal breathing effect and 0.6m 
minimum object distance (measured 
from the film plane). The lens also incor- 
porates a variety of attributes normally 
found only on high -end film lenses, such 
a s large engravings, a calibrated double 
focus scale, and iris f- stops. The 11.5x5.3 

is also compatible with a variety of matte 
boxes, filters and motors. 

The 10x5.3 features an 84" horizontal 
field with a 10X zoom range. Additional 
features include an f /1.9 aperture; mini- 
mum ramping; a short 0.3m minimum fo- 
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December 1- 3,1999 Hyatt Regency, Chicago O'Hare Chicago, Illinois USA www.dtvconference.com ` 
4111 

You don't have to face the challenges of change alone. For five consecutive years, 

broadcast professionals have gathered at Broadcast Engineering's annual DTV 

conference to find out exactly how to design and build the 

digital facilities they need - now. 

DTV99 is a unique forum covering the latest developments in the DTV 

arena, including implementation issues that will affect each and every 

digital receiver. You'll gain critical insight on how tc make this 

transition a smooth and profitable one. 

Brought to you by the experts at Broadcast Eng.neering: The Journal 

of Digital Television, DTV99 brings together the engineers and strategists 

who are leading the digital television revolution, and the decision -makers 

who are making it happen. 

A special high -end production track has been added to 

this dynamite program. Production managers, directors and technical 

advisors... don't miss a minute of the innovation, as you step into the digital 

future of production. Brought to you by Intertec Publishing's Video Systems 

and Millimeter magazines. 

It's three days that will change the way you face the digital future. You'll take home the 

knowledge you need to survive and prosper as digital television comes of age. 

Want to know more? Call Intertec Exhibitions at +1-303-741-2901. Or check out our Web site: www.dtvconference.com 

Brought to you by the experts at: 

Broadcast 
ENGINEER! 
Together with: 

Video Systems, Millimeter 
and World Broadcast News 

Return this form for complete details on: O Attending DTV99 Exhibiting at DTV99 

Name 

Title 

Company 

Address 

City State 

Country Zip 

Phone' 

Fax 

E- mail' 
International guests, please include city and country codes. 
Provide only if you wish to receive news and updates via a -mail. 

FAX: +1- 720- 489 -3165 
MAIL: DTV99 Customer Service Intertec Exhibitions 

5680 Greenwood Plaza Boulevard, Suite 100 Englewood, Co 80111 USA 
CALL: 1- 800 -288 -8606 or +1- 303 -741 -2901 

OR VISIT: www.dtvconference.com 

source: AD 
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New Products 
cusing distance; and minimal breathing 
effect. The lens also features Angenieux's 
Assisted Internal Focusing (AIF) mecha- 
nism for fluid zoom action and an inte- 
grated sun shade and UV filter. 

t 1NDS E5820 ATSC encoder 
1 The E5820 ATSC Compact (2U) en- 

coder from NDS supports both high -defi- 
nition and standard -definition operation. 
It meets the present and future needs of the 
ATSC broadcaster by supporting the most 
prevalent SD and HD formats - 480i30, 
480p60, 720p60 and 1080i, working in a 

stand -alone configuration or as part of an 
integrated system. The encoder can he ex- 
panded to include the company's patented 
noise reduction, which increases picture 
quality and reduces hit -rate overhead. The 
E5820 supports closed- captioning via an 
RS -232 interface. 

embedded audio in main memory, and 
can transfer SMPTE 291M packets or 
encode /decode four channels of PCM au- 
dio. During playback, audio and video 
data are multiplexed into the serial digi- 
tal data stream. 
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Dolby E encoder 
Dolby Laboratories has unveiled its 

first Dolby E encoder and decoder models. 
The DP571 Dolby E encoder and DP572 

Dolby E decoder were 
designed to ease the 
transition from 2 -chan- 
nel to multichannel au- 
dio. Broadcasters can 
distribute up to eight 
channels of audio or 
l>olby digital metadata 
via a single AES /EBU 
pair, two audio tracks 
of a digital videotape, 
digital audiotape or 
video server. 

Designed to accom- 
modate standard broad- 
cast operations, Dolby 

E can tolerate without degradation up to 
10 of the tandem encode /decode cycles 
typically required during the contribution, 
post -production and distribution stages of 
a DP/ program. 

Viewgraphics VideoPump ND 
VideoPump HD is an uncompressed 

HDTV PCI card. By providing an inte- 
grated interface for uncompressed video 
and audio, the VideoPump transforms 
high -performance Windows NT PCs and 
familiar PC -based software applications 
into HDTV workstations, powerful 
enough to produce professional, 
uncompressed results at a reasonable cost. 

The VideoPump HD gives post -pro- 
duction and broadcast profes- 
sionals a comprehensive inter- 
face for reliable, real -time ac- 

cess to full -bandwidth, 
uncompressed, 4:2:2 high -defi- 
nition serial digital video with 
embedded audio using a single 
PCI -64 interface board. 

VideoPump HD offers so- 

phisticated support for embed- 
ded audio. The board can ac- 

quire, de- multiplex and store up 
to 16 channels of SMPTE 272M 

P Sierra Design Labs HD 270 

HDTV videodisc recorder 
Sierra Design Labs, in conjunction with 

Sony Electronics, introduces the HD 270 
DTV /HDTV videodisc recorder. The HD 

the hit- rate -reduced HD digital video 
cording to the HDCAM recording form 
between the HD W -500 HDCAM VTR a 

the Sierra disc recorder via a 270Mb /s SD 

serial interface, thus avoiding the decod 
ing/encoding process. 

With a simple software switch, the HD 
270 allows broadcast and post- produc- 
tion professionals to move between stan- 
dard uncompressed 8 -or 10 -bit 4:2:2 video 
processing and 1080i HDTV processing. 

Built upon the industry standard 
Quick frame, the HD 270 uses Sony's HD 
SDTI interfaces to transport video with 
virtually no loss to HDCAM VTRs or to 
other Quick frames. The HD 270 also in- 
corporates all the features of a standard 
Quick frame, making it suitable for HD 
editing, telecine, duplicating, still /clip 
store, and server for broadcast and playout 
applications. 

Orad CyberSet ND 

The CyberSet suite of products includes 
CyberSet HD and CyberSet Post. The high - 
definition system supports both 1080i and 
720p formats. CyberSet Post combines the 

advantages of Orad's virtual set produc- 
tion technology with the ultimate quality 
results of post- production rendering. 

CyberSet Post enables the cre- 
ation of artistic scenes where 
real actors interact with 3D ob- 
jects in a virtual set. CyherSet 
Post can he used for shooting 
commercials, creative video 
clips, movie sequences, and spe- 

cial effects. A real -time preview 
option of the composed video 
allows the user to get an idea, 

on the set, of how the composed 

video will look while giving the 
actors time to position them- 
selves within the 3D model. 
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THE SMOOTH 
TRANSITION TO HDTV 

Silicon Graphics workstations and servers 

are already HDTV compliant. Whether you 

decide on 4808 720P, I0801, or simply stick 

with standard resolution, we have you covered. 

Silicon Graphics workstation -based solutions 

are at the heart of today's live broadcast 

graphics for news, sports and special events. 

Many of our customers are already editing 

HDTV content. Let our Origin" video 

computing platform solve your media streaming 

needs, from thousands of MPEG streams to 

DVCPRO " and uncompressed HDTV. 

No other open platform has as many media 

management and distribution applications. To 

find out more about Silicon Graphics broadcast, 

cable, and satellite solutions, check out our 

Web site at www.sgi.com /broadcast 

1998 Silicon Graphics. Inc. All rights reserved. S I. on Graphics 

,s a registered trademark. and Ongn and the Silicon Graphics logo 

are trademarks. of Silicon Graphics, Inc. DVCPRO rs a trademark 
of Matsushita Electric Corporation of America. 

at the core of 

entertainment 
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is another kind of compressed digital 
QTR format for the Beta family, called 
Betacam SX. This format uses a higher 
compression ratio (lower data rate - 
18Mb /s) than the Digital Betacam line 
aid is unique in that it uses MPEG -2 
compression. Betacam SX uses an I, B, 

I, B ... frame structure. Because the 
every other frame is an I frame, the B 

frames are easier to decode, simplifying 
editing operations. BetacamSX prod - 
ucts feature four 16 -bit audio channels 
and record on 1/2 -inch metal particle 
tape. Timecode, analog cue, and con - 
trDl tracks are also provided. 

HIS recording 
High definition requires a new gener- 

ation of recording and/or compression 
technologies to store the increased vid- 
ec and audio data. The first digital VTR 
capable of recording full- bandwidth, 
uncompressed high definition was the 
Scny HDD -1000. These open -reel re- 
corders use one -inch tape (similar to the 
one -inch C- format recorder). The data 
ra:e for these uncompressed HD re- 

corders is approximately 1.2Gb /s. A 
frame of video is recorded over many 
adjacent tracks using a tape speed of 
ju5.t over 30 inches/sec. HDD -1000s 
can record eight digital audio channels 
and an analog cue track. These ma- 
ch: nes are supposedly still available by 
special order. 

Another full' bit rate HD recorder is 

available, and has been standardized by 
SMPTE as D -6. D -6 is a cassette -based 
VTR using 19mm (3/4 -inch) metal parti- 
cle tape, similar in size to D -1. Significant 
features of this format include multiple 
staidard HD recording, 1125/60 and 
1250/50 (Europe), and the ability to 
handle 1080 active lines (part of the 
ATSC standard that was not included in 
the FCC standard). Also to be included is 

an uncompressed version of the 1080p/ 
24 format, discussed later. 

In addition to the uncompressed HD 
formats, a whole family of lightly com- 
pressed HD recorders has grown up. 
HDCAM has been developed to sup- 
port a new HD camcorder. The cam- 

NEW FROM 

Grass Valley 

GRASS VALLEY IS PLEASED 

TO ANNOUNCE THE 

NEWEST MEMBER OF 

OUR SERIES 7000 FAMILY. 

The 7500 NB has arrived, 
joining its Series 7000 siblings includ- 
ing the Classic Series, DV Series, and 
HD Series. This narrow -band addition 
blends strong features, compact size 

and exceptional 

7 O value - making it 

the perfect solu- 
tion for routing low -bandwidth sig- 
nals throughout your facility. It's ide- 
ally suited for AES /EBU synchronous 
and asynchronous digital audio rout- 
ing, and is a great companion to our 
Series 7000 analog /digital frames. 
This baby's ready to grow, with sys- 
tems sized from 64 x 64 all the way to 
1024 x 1024. 

512 x 512 
trame shown 

7500 NB SERIES 
AES /EBU SYNCHRONOUS DIGITAL 
AUDIO ROUTING SWITCHER 

Synchronous audio routing with audio 
output monitoring 
Data rate of 50Mbits /sec, ensuring com- 
patibility with all digital audio formats 
and compressed digital video signals 
Multichannel audio standards are sup- 
ported, including all Dolby Surround 
Sound formats required for DTV 
Compact size -256 x 256 in only 12 RUs 

System growth of 64 x 64 granularity 

With the robust SMS 7000 Control System 
running through its crosspoints, it's a 

great addition to any family. 

The 7500 NB. We're so proud of it, 
just might start giving out cigars. 

Call 1- 800 -TEK -VIDEO, ext. 9945 
or visit www.Tektronix.com 

Tektronix 

01944 Tektronix. Inc. Tektronix. Grass Valley. and Grass Valley l'nelnsls are n,iistered traL+ narks of Tektronix. Inc 
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corder and the companion editing re- 

corder /player use a combination of sub - 

sampling and compression to allow 
HDTV recording on 1/2 -inch metal 
particle tape. In the camcorder, the data 
coming from the camera is arranged in a 

1920 -pixel by 1035 -line array structure. 
The VTR subsamples this video at 1440 
samples per line. This subsampling is 

similar to what is done in the DV system. 

This 1920 to 1440 subsampling can be 

indicated by changing the familiar 4:2:2 
shorthand to 3:1:1. (Some prefer to use 

15:5:5. For more information see "Play- 
ing the numbers game," p. 81, BE, Au- 
gust 1998.) This subsampled video can 
now be more easily compressed to fit on 
a 1/2 -inch videotape. A note should be 

made that even though the camcorder 
and VTR are based on the Digital Beta - 

cam form factor, Digital Betacam tapes 

will not play in these machines. 
Compression adapters have also been 

developed to allow high definition and 
other formats to be recorded on a stan- 

dard D -5 VTR. One adapter compresses 

the 1.2Gb /s 1125/60 signal by a ratio of 
about 4:1 to allow it to be recorded on a 

D -5 VTR. The D -5 VTR is used primarily 
as a bit bucket, and the output of the 

adapter is formatted so it can be trans- 
ferred using the 360Mb/s interface con- 
nection on the D -5 VTR. Four channels of 
audio are also preserved in the conversion. 

Other adapters have been developed to 
allow progres- 
sively scanned 
525- and 720 - 
line images to be 

recorded on a D- 
5 VTR using a 

similar bit buck - 

et approach. The 

525p system is 

currently being 

used in Japan, 
and the 720p 
system is being 

used for HDTV 
applications. In 

the newer HD- 
D5 recorders, 
the external 

adapter box has been incorporated into 
the D -S -sized VTR itself. 

Many of the new DV -based compressed 

digital videotape formats are being scaled 

up to higher data rates for high- defini- 
tion use. DVCPRO50 has been scaled up 
to 100Mb /s for HD applications. This 
allows more highly compressed HD sig- 

nals (about 12:1) to be recorded on a 

DVCPRO tape. The Digital -S applica- 
tion of DV compression has also been 

extended to I00Mb /s, allowing it to also 

JVC's Digital -S format is used in a variety of applications from 
production work at Video Production, San Diego, to newsgathering. 

news world 
2 -5 November 1999 

Fira Palace Hotel, Barcelona 

Phone: +44 -171- 491 -0880 
Fax: +44 -171- 491 -0990 
E -mail: info@newsworld.co.uk 
Mail: 
News World Limited 
39th St James's Street 
London SW 1 A 11D, U.K. 
Or Visit: 
www.newsworld.co.uk 

"If you take the business of news 
seriously then News World has 
got to be the principal event on 
your calendar " -CNN 

World Broadcast News is the official 
technology publication at News World. 

WORD BROADCAST" 
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New 240 ft. tower topped 
with 72 ft. antenna system. 

(Computer rendering on photograph 
of KSL Farnsworth Peak facility.) ri; ThW 

Eight- Station DTV Transmission Facility 
When DTV -Utah, a consortium of eight 
Salt Lake City -based television stations, 
needed a digital television tower 
5,500 feet above the city on KSL -TV's 
property known as Farnsworth Peak, 
they awarded a turnkey contract to 
LeBLANC Broadcast. 

As the prime contractor for all systems, 
including tower, antennas, RF lines, 
combiners and switching, LeBLANC 
will erect a rugged, 240 -foot tower, 
topped by a 72 -foot antenna system. 

The tower is designed to withstand 
forces created by 155 mph winds simul- 
taneously with 3 inches of radial ice. 
The foundation requires 400 cubic yards 
(1,200,000 lbs) of concrete and is 
designed to withstand an uplift force of 
3 million pounds. 

12131ANC 

The unique panel antenna system 
consists of two 8 -bay, three panel 
per bay systems mounted inside and 
supported by the 5 foot diameter 
72 foot tall radome. 

Other Turnkey contracts in progress... 
Sylvan Tower, Portland, OR - 985 ft. 
Skyline Tower, Portland, OR - 820 ft. 
CBS Detroit, 1087 ft. candelabra tower 

LeBLANC Broadcast Inc. Ray Carnovale, President 905.844.1242 
West: Dave Hill 650.574.4600 Bob Palmer 360.403.1960 

Central: Tony Guess 940.682.4147 East: Joe Nigro 973.790.4778 
Circle (136) on Free Info Card 
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be used for HDTV applications. 
DVCPRO and Digital -S use an identical 
DV compression algorithm. While the 
physical implementation may change, an 

aggregate system can be built up like 
building blocks (at least on paper). Every 
time you add another DV engine you gain 
increased data rate capacity and two more 
audio channels. True enough, both 
100Mb /s DV -based formats feature eight 
audio channels. 

24Hz recording 
Yet another HD production format 

has developed, spurred on perhaps by 

the post -production industry. This has 
led to two videotape formats on which to 
record these signals. 1080P/24, as the 
format is sometimes known, is a format 
that uses the ITU Common Image Format 
(CIF) of 1920x1080 (WxH) pixels, but 
at a nominally 24Hz frame rate. 

This signal can be recorded on a new 

version of the D5 -HD recorder, tenta- 
tively called the HD -3000. 1080p/24 
signals can also be expressed in the 
format 1080p /24sF, which means seg- 

mented frame. In this process the 24- 
frame signal is split (i.e., segmented) 
into two parts which can be recorded 
on a modified recorder originally in- 
tended for interlace scanned signals. 
The signal appears as if it was an inter- 
laced signal, but both fields come from 
the same 24Hz (film) frame. 

The 1080p/24 format has been greet- 
ed with tremendous acceptance by the 
post -production community. They see 

it as a format that they can use to edit 
and perform most operations on film - 
based material in its original acquisition 
format (and frame rate) regardless of its 

ultimate distribution format (and frame 
rate). This preserves their options for 
different format video releases later on. 

This 24Hz video can he frame dou- 
bled to 48Hz, or tripled to 72Hz for 
display on computer monitors. It can 
also be converted to 60Hz for viewing 
on conventional video monitors by add- 
ing the 3:2 pulldown process. 

This single 24Hz master recording 
can be converted to all of the popular 

ON TOP OF THE WORL 
Allied Tower is the vehicle our customers choose for 

support in their communication travel. Reaching their 
specific height destination with custom designed towers 
for FM and 111 Broadcast requiring heights up to 2000'. 

Our fuel is the energy of custom design and ç `" 
certified engineering, specific to our customers 
every tower need. 

Ouality and durability are the solid rod 
materials used at our fabrication facility that 
bring comfort and confidence for the 
extended tour. 

Integrity and reliability is ou 
foundation crafted over four d 

that allow - ' . ower Cam . a 

to stand '. " r el L = l 
the communie ' ill i.LLLLtIY'. 

If your vehicl 
Cadillac price tag 
service department 
always on break, call 
our full service sales 
and engineerin 
staff for a 

turnkey 
quotation 
without the 
sticker 
shock. 

a_ r1/ ^± 

2525 South Shore Blvd. 
Suite 420 

league City, Texas 77513 

800.332.0025 

Circle (137) on Free Info Card 
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video release formats, and even some of 
the not -so- popular ones. SD and HD 
versions of the same film material may 
be derived from the 24Hz master in a 

variety of ways. As mentioned, a 60Hz 
version can be derived by inserting the 
3:2 pulldown sequence. Repeating ev- 

ery frame twice and running the VTR at 
25Hz instead of 24Hz can produce a 

50Hz version. While this may be con- 
sidered heresy by some sections of the 
industry, it is an established and accept- 
ed practice in 50Hz countries. 

It is important to realize that the devel- 
opment of these VTR formats is not 
necessarily dependent on a tape -based 

recording media. Increasingly, the com- 
pression schemes used in these recorders 
are being broken out into technologies 
that can be applied to hard disk, optical 
and RAM -based recorders. Perhaps, as 

they say, a high tide raises all boats, and 

advances in digital recording technology, 
including compression, are just as appli- 
cable to other recording technologies as 

they are to tape. Each mediums' strengths 
must be individually evaluated. 

Kenneth Hunold is a broadcast applications 
engineer for Dolby Laboratories Inc. 

mightycoder cJ /e 
Digital to Analog 

Portable Converter 

YC,YUV, RGB 
PAL or NTSC 

4.5"x3"x1.2" $ 595.00 

Y 

- vt. 
yfso 

Serial 601 Input with 2 Reclocked 601 Outputs 

3 Selectable Output Formats 
Composite plus YUV Composite plus RGB 

Two Composite plus YC Color Bar Generator 
6 Watt / 6VDC Plug in power supply 

FOR -A Corporation of America 
Phone (352)371 -1505 Fax (352)378 -5320 ! M/.'w..... 

Manufactured in the United States of America 
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No Downtime! 
No Exceptions! 
MGE power protection for 
the digital broadcast erti 
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GE UPS SYSTEMS' Comet 
rid EPS 6000 designed 
'r digital transmitters 

Tbll free number: 800/523 -0142 
www.mgeups.com 
e-mail: info@mgeups.com 

All MGE products are 
Year 2000 Compliant. 

Circle (141) on Free Into Card 

Power outages, line noise 
affecting signal quality, and 

equipment damaging spikes and 

surges plague broadcasting 
facilities daily. MGE UPS 

SYSTEMS' COMET and EPS 6000 
UPS products not only povide 
back -up power but complete 
isolation and protection from all 

utility power problems. Most 
importantly, these products are 

designed for high surge 
tolerance -a key requirement 
for powering future digital 
transmission systems. 

UPS Features: 
1 Eliminate line noise and 

distortion 
1 Designed for digital electronics 
1 Ultra energy efficient /low 

operating costs 

Space savirg footprint 
1 High surge capacity for use 

with digital transmitters 
1 True on -line topology 

Contact MGE UPS SYSTEMS for 
complete solutions that maximize 
efficiency, mirimize maintenance, 
and bring powerful savings to 
your bottom line including: 
1 Single and Three Phase UPSs 

1 Inverters 
1 Power Conditioners 
1 Power Distrbution Units 
1 Isolation Transformers 
P Power Management Sof.ware 

M G E 
UPS SYSTEMS 
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PICK ANY CARD. 
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ANY BOX. ANY 
COMBINATION. 

You've got enough to do without worrying about 

the configuration of your system. 

So use your IQ and you can put your network 

together with your eyes shut. 

For a start, the modules in 

our IQ ModularTM system are all on 

the same size cards. Then, there 

are only two boxes - 1RU SIMPLY MORE INTELLIGENT 

and 3RU - and any module fits either. 

And finally, you can place video, audio, analog 

or digital modules, in any combination, side by side, 

in the same box. Up to sixteen in one 3RU box. 

So sensible. But then this is just one of the many 

intelligent ideas that make our unique IQ Modular 

system look perfectly equipped for the digital era. 

Controllable 
IQ MODULAR 

ny © SNELL & WILCOX o 
For more information on the IQ MODULAR System contact: 

UK Tel: +44 1111 181 6117 9455, Fax: +4410) 181 607 9466, e-mail: info@snellwikuc.com Chio Tel: +86 111 67 991421. Fax: +86 10 64 023729, rm.ul. swe 6rnarm9s'lwile ox.un. 
France kd: +11 101 1 45 28 1180, Fax: +31101 1 45 28 6452, e -mail: swfane epvudlwilcoxasrn Gernmyiel: +49 611 

email: swgemwnyfosrnllwik ox.corn japan Trl: +81 11446 1996, Fax: +81 35449 7392, e -mail: swjapan®vw4lwilcox.crxn Russia Tel: +7 095 

99 08411, lax: +49 

248 3443, Fax: +7 

611 

095 

9111 

248 

2410, 

1104, 
e -mail: swmssiafilviellwikox.e.xn For latin American enquiries T7: +1 408 260 1000, Fax: +1 41)8 260 2800, email: ux llusaf4snellwikox.nan we4nile: www.sne4lwikox.cene 
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New Products & 

Evolution through feedback: The Chyron iNFiNiT! 
BY JOE FLYNN 

Smce long before the director cue, 
"Matte font" morphed into "Ready 

camera two with blind insert on iN- 
FiNiT! AIR," the concept of evolution 
by insistence has been an integral part 
of the television broadcast industry. 
People in this business, graphics people 
in this particular case, won't settle for, 
"What can we do today ?" They want to 
know, "What can we do tomorrow ?" 
Insistence upon taking the next 
step is what has driven the techni- 
cal industry to provide more flex- 
ible and powerful tools. 

There is a symbiotic relation- 
ship between users and manufac- 
turers. Each drives the other to 
evolve. We push their equipment 
to the limits and beyond, while 
they, in turn, provide the texture 
upon which we base our creativ- 
ity, allowing us to discover what 
our next step should be. 

Chyron's iNFiNiT! is celebrat- 
ing a decade of evolution out in 

the field. Some of the evolution- 
ary steps have been subtle, like 
the addition of a cursor align- 
ment utility; others have been 

major, such as Transform II, SCSI 

Express, CLYPS, Cel Animation 
and Multiple Effects. In every 
case, the efforts have been direct- 
ed toward bringing television 
graphics to the next level. 

Flipbook and WiNFiNiT! were creat- 
ed as a direct result of the feedback and 
respond loop. Together they allow iN- 
FiNiT! users to capitalize more flexibly 
on the capabilities of the system. 

Flipbook is a tiny utility that allows a 

PC or Mac user to create cel animations 
from sequential 32 -bit TGA files. Once 
created, they can be played back through 
the iNFiNiT! frame buffers by network- 
ing the cel files to the iNFiNiT! over an 

Ethernet connection. 
WiNFiNiT! can be used to operate the 

iNFiNiT! from a Windows -based PC. It 
simplifies import and export of RGBA 
images and allows cut and paste. 

The SCSI Express and CLYPS packages 
provide direct record and playback of 
video through the iNFiNiT! frame buff- 
ers. CLYPS editing can be done easily 
from the Total Motion Control menu. 
Pressing ALT RCD allows separate re- 

cording of JPEG video and key messages 

directly into the video capture on the 
PREVIEW channel, Transform II ani- 
mations can be recorded to CLYPS. 
Then, using Multiple Effects, CLYPS 
(as a JPEG message) may he transferred 
onto one frame buffer; next, two frame 
buffers can be layered for read effects or 
cel animation, then Transform is used 

as the fourth layer. 

Transform Capture is part of RGBTools. 
This feature captures objects that 
are transformed to use as charac- 
ters in a font. While Transform 
was one of iNFiNiT!'s best fea- 

tures, Transform II moves it for- 
ward by giving it a user -friendly 
interface. 

Transform is sometimes re- 
ferred to as "2 -1/2 D" because 

it allows 2D objects to move in 

3D space. Here's how Trans- 
form II allowed one iNFiNiT! 
user to turn an iNFiNiT! "into 
the first real -time 3D system." 
The American Music Awards' 
trophy looks like a glass ver- 

sion of the Transamerica build- 
ing. Four transparent triangles 
were used to serve as the pyra- 
mid element, and four black 
rectangles served as the block 
base. By rotating two each of 
the triangles and rectangles hor- 
izontally 90 degrees, a 3D glass 

pyramid with an opaque base 

was created. The trophy image was 
capable of being spun, sized or moved 
anywhere on the screen. 

As has always been the case, sharing 
ideas leads to new and better ideas. 

Chyron's iNFiNiT! is proof positive in 
a graphics environment. 

For more information on Chyron's 
iNFiNiT!, circle (301) on the Free Info 
Card. 

Throughout its decade -long life span, iNFiNiT! hasevolved 
with such features as Transform II and SCSI Express, and 
incorporated user -friendly options like WiNFiNiT! and 
Flipbook. 

to the same file, resulting in a relatively 
small collection of loopable video and 
key messages with a large number of 
playback configurations available for 
lower thirds and over- the -shoulders. 

The following is a good technique for 
users who have an iNFiNiT! but don't 
have a broadcast -quality tape machine. 
Smaller graphics houses have found 
they can take advantage of WiNFiNiT!, 
CLYPS and Dual -User mode to create 
backdrops. By taking the video and key 
out from the AIR channel and feeding it 
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Joe Flynn is an independent creative consult- 
ant based in Palm Bay. FL. 
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AAA3M 

AAA3F 

It's never been easier Or quicker. 
Thanks to the Q -G® ist. The 
Q -G Twist is Switcher ft's 
latest addition to our : mily 
of innovative Q -G® co nectors. 

With the Q -G T ist, you have 
just two parts a front -shell 
-with a pre- loaded inset- , ant a 

combination strain relief and handle. 
In fact, the two pieces are what makes 
the Q -G Twist so simple to build. 
Step One: Slide the handle onto your cable. 
Step Two: Solder to the insert in the front shell. 
Step Three: Twist on the handle. 

If you would like a twist with your 
Q -G Twist, we also offer black finishes, gold 
plating, rugged die -cast handles, or just 
about any variation -just ask. 

So if you're looking for a quick and easy, durable 
connector, just ask to do the twist - 
the Q -G Twist, that is. Call us and we'll be 
happy to partner with you. 

THE Q -G TWIST, 

Swilchcralt 
w w w .S w i t c h c r a f t. c o rn 
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Switchcraft, Inc. 
5555 North Elston Avenue 
Chicago, IL 60630 
Phone: 773 -792 -2700 
Fax :773 -792 -2129 
sales @switchcraft.com 
www.switchcraft.com 
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Fiber optic interconnections 
BY KENNETH HUNOLD 

From the broadcaster's perspective, 
fiber optic interconnection has ex- 

panded from the domain of the telcos 
into a medium that broadcasters and 
other audio and video professionals can 

use as another strategy for conveying 
signals throughout their facility. Fiber 
connections already exist with some 
proprietary interfaces on modular dig- 
ital multitrack (MDM) recorders. Many 
new digital consumer devices such as 

HDTV set -top boxes include optical 
interfaces to allow equipment to be 

interconnected digitally. Fiber optic in- 
terconnection offers many attractive 
features for signal transmission, includ- 
ing small size /low weight, very high 
bandwidth and reliable performance in 
"hostile environments." 
The fiber medium itself is passive, 

with the link's functionality being deter- 

mined by the terminal equipment on 
either end. The fiber is usually described 
as "single mode" or "multimode." Very 
simply, this describes whether the opti- 
cal signal is directed straight down the 
fiber (single mode) or whether the sig- 

nal is allowed to rattle around inside the 
fiber core ( multimode). Generally speak- 

ing, single -mode fiber outperforms mul- 
timode fiber in terms of distance perfor- 
mance, but this is relative. 

When compared to other transmis- 
sion media (usually copper twisted pair 
or co /triaxial cable) fiber can be used to 
transmit information over distances 
approaching 20 miles (tens of kilome- 
ters) compared to several hundred feet 
(hundreds of meters) for copper. For 
audio transmission, fiber is being used 

for transmitting either single or multi- 
ple channels of audio over great dis- 

tances without the bulk and electrical 
limitations of copper wires (i.e. huni 
and restricted bandwidth). Several au- 
dio channels are multiplexed onto a 

single, thin strand of fiber. Often the 
bulk of the cable is merely a protective 
sheath and jacket to protect the thin 
fiber and to make it easier to handle. 

Because the optical fiber is not electri- 
cally conductive, it does not allow 
ground loops to form when electrical 
devices with different ground poten- 
tials are connected together. The down 
side of this is that terminal equipment at 
either end of the fiber must be powered 
locally. This can be a problem in field 
installations, where it is common to 
power a camera or stage microphone 
splitter remotely from the mobile unit 
or mix position. To overcome this re- 

striction, composite cables are some- 

ADC Telecommunications Inc www.adc.com 612- 938 -8080 800- 366 -3292 612 -946 -3237 Circle (320) 

Artel Video Systems Inc www.artel.com 801- 575 -8801 800 -453 -8782 801 -537 -3099 Circle (321) 

Axon Digital Design BV www.axon.nl +31 13511 6666 +31(0)13511 4151 Circle (322) 

BARCO www.barco.com 770 -590 -3600 800 -992 -5016 770- 590 -3610 Circle (323) 

Belden Wire 8 Cable Company www.belden.com 765- 983 -5200 800- BELDEN1 765 -983 -5294 Circle (324) 

C -COR Electronics Inc www.c-cor.com 814- 238 -2461 800 -233 -2267 814- 235 -3420 Circle (325) 

Communications Specialties www.commspecial.com 516- 273 -0404 888 -4 FAX NOW 516 -273 -1638 Circle (326) 

Evertz Microsystems Ltd www.evertz.com 905- 335 -3700 905- 335 -3573 Circle (327) 

Fiber Options Inc www.fiberoptions.com 516 -567 -8320 800 -342 -3748 516- 567 -8322 Circle (328) 

Force Inc www.forceinc.com 540- 382 -0462 800 -732 -5252 540 -381 -0392 Circle (329) 

FOXCOM www.foxcom.com 310- 275 -8420 703 -848 -0280 Circle (330) 

Ipitek www.ipitek.com 760 -438 -8362 888- 4- IPITEN 760 -438 -2412 Circle (331) 

Lema USA www.lemo.ch 707 -578 -8811 800 -444 -5366 707 -578 -0869 Circle (332) 

Math Associates www.mathassociates.com 516 -273 -0404 516 -273 -1638 Circle (333) 

Mohawk /CDT www.mohawk-cdt.com 978- 537 -9961 800 -422 -9961 978- 537 -4358 Circle (334) 

Multidyne Inc www.multidyne.com 516 -671 -7278 800 -4TV -TEST 516 -671 -3362 Circle (335) 

NVISION Inc www.nvisionl.com 530- 265 -1000 800 -719 -1900 530 -265 -1010 Circle (336) 

Opticomm www.opticomm.com 619 -450 -0143 619- 450 -0155 Circle (337) 

Oriel Corp www.artel.com 626 -281 -3636 800- 362 -3891 626 -281 -8231 Circle (338) 

Physical Optics Corp www.poc.com 310- 520 -1416 800 -214 -0222 310 -530 -5958 Circle (339) 

Telecast Fiber Systems www.telecast-fiber.com 508- 754 -4858 508- 752 -1520 Circle (340) 

Television Equipment - Matthey www.matthey.co.uk 914- 278 -0960 914- 278 -0964 Circle (341) 

West Penn Wire 724 -222 -7060 800- 245 -4964 724 -222 -6420 Circle (342) 
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As Advanced As The Equipment 
It Ties Together. 

Now that you've made the decision to move up to 
new serial digital video equipment, you're ready for 
the advanced fiber optic transmission system that 
ties it all together. The Math Fiber OpticsTM SDI 
Video Link is specially designed to enhance even the 
most demanding environment with new levels of 
reliability, flexibility and performance excellence. It's 
also designed to save you money, with single -mode 
and multimode versions that are compatible with 
any fiber optic cables you may already have in place. 

SDI Video Link transmits your video signals -with or 
without embedded audio -with absolutely no 
signal degradation and is immune to electrical and 

Communications 
E Spec ialties, Inc. 

Mvuior .q the future Exceeding expectations 

environmental interference. Equalized cable input 
at the transmitter and two re- clocked outputs at 
the receiver virtually eliminate jitter and assure 
the highest performance. SDI Video Link supports 
SMPTE 259M, 294M and 305M standards at data 
rates up to 360 mb /s. It's easy to operate, requires no 
adjustments and is as affordable as it is advanced. 

The best part is, it's engineered by the company you 
already depend on for award -wining video products 
like the Scan Do® family of scan converters. So step 
right up to the SDI fiber optic link system for 
reliable, high performance SDI transmission at 
extended distances. 

Toll -free Phone: 1- 877 -CSI -MATH /Fax: 1- 877 -FAX -MATH 

Phone: 1-516-273-0404/Fax: 1-516-273-1638 

Email: info@commspecial.com 
Internet: http: / /www.commspecial.com 

Call 1- 888 -4 -FAX NOW or 
1 -516- 273 -1710 to retrieve information 

Scan Do is a registered trademark and Math Fiber Optics and FaxNOW are trademarks of Communications Specialties. Inc. 
®1999 Communications Specialties, Inc. 
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times made with fiber and copper "con- 
ductors," allowing remote powering of 
one end of the link from a centrally 
located point. Care must he taken in 
this application, because the powercon- 
nection itself could allow ground loops 
to occur if not implemented properly. 

Fiber is often used to increase the 
distance over which signals can be trans- 
ported. Analog and digital video trans- 
mission distances can be lengthened. 
Analog video can be modulated onto a 

fiber and transported over great dis- 
tances without the need for equaliza- 
tion for the specific length of the link. 
Digital video can likewise he carried 
over distances beyond the customary 
300 meters allowed by coaxial cable. 
Recently interfaces have been devel- 
oped that allow digital HDTV signals 
to he transmitted over distances much 
greater than the usual 100 meters for 
I.SGb /s digital video. 

In addition to increasing the dis- 
tance over which signals maybe trans- 
ported, fiber can be used to increase 
the throughput of the connection. As 
with the audio snake application 
where multiple audio signals are elec- 
trically multiplexed and then modu- 

lated onto a single fiber, optical mul- 
tiplexing has allowed multiple signal 
packages to be optically combined on a 

single fiber, as well. Typically, Wave- 
length Division Multiplexing (WDM) 
has been used to allow different wave- 
lengths, or frequencies, of light to he 

combined onto a single fiber, allowing 
the electrical spectrum of an individual 
fiber modulator to be re -used on the 
same fiber by another fiber modulator. 
Usually the wavelengths used have been 
1310nm and 1550nm. Dense Wave- 
length Division Multiplexing (DWDM) 
allows even more discreet wavelengths 
on slightly different optical "frequen- 
cies" to share the same fiber. This can 
significantly increase the amount of in- 
formation that can be carried on a fiber. 
These techniques have been expanded 
to allow the interconnection of remote 
studios and /or transmitter facilities over 
dark or unused fiber capacity provided 
by a telecommunications carrier. Such 

systems can be set up with the terminal 
equipment under the customer's con- 
trol, allowing them complete flexibility 
in the design of the interconnection 
topology. 

Traditionally, the hardest part of im- 

plementing a fiber interconnection 
scheme is terminating the fiber, or put- 
ting the connectors on. Often there is 

more loss in the connectors than in the 
rest of the cable, so operating distance 
is limited more by the number of con- 
nections than by the length of the 
path. Over the years there have been 
significant advances in the design and 
construction of the fiber connector, 
and it is now possible for the user to 
terminate and repair fiber connec- 
tions in -house or on -site. This is mak- 
ing it almost as easy to work with 
fiber as it is with copper. 

As the data requirements of the broad- 
caster increase, both in terms of data 
rate and distance, fiber is becoming an 
increasingly viable alternative to cop- 
per. In some applications, such as HDTV 
and interfacility links, it is often the 
only way to go. Broadcasters and com- 
puter support groups, as well as loca- 
tion sound and video companies, are 
increasingly looking to fiber as attrac- 
tive ways to increase their capacity and 
efficiency. 

Ken Hunold is a broadcast applications engi- 
neer for Dolby Laboratories Inc. in Net, York. 

Let us expand your horizons... 

Tr i 
COMMUNICATIONS SM 

Fiber Optic 
Video Network 

. 

Occasional 
Full Time 
95 +US Cities. 
End to end video solutions . 

Worldwide fiber capacity 
24 hour.video service center 
Domestic & International satellite access 

877 -487 -4867 
www.triumphco.com 
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From DMA 1 

to 105* to 210 
All are broadcasting 
with Dielectric Antennas 

m New York City to Greenville, North Carolina to 

Glendive, Montana, television stations in every DMA broadcast 
with Dielectric Antenna Systems. And while we're 
on air with DTV in all the major markets, we're also 
DTV ready in 

South Bend, Indiana 
Sioux Falls. South Dakota 
Duluth. Minnesota 
Valley City, North Dakota 
Toledo. Ohio 
Yakima. Washington 
Sioux City. Iowa 
Jackson, Mississippi 
Rochester. Minnesota 

So. no matter how small or large the market is. 

whether you're in the east the west. or somewhere in the 
middle. Dielectric Communications can provide you with a 

broadcast system. DTV or NTSC. that is just right for you. 

Call us. 

Dielectric Communications 22 Tower Road Raymond. Maine 04671 
1- 800341.9678 Email: dcsales<dielectric.com www.dielect^c.core 

COMMUNICATIONS yí17 1 

Engineering Excellence Since 1942 

t,'1,17T-- Grae.,. .'le. Nctn Ca-cra 
Circle(138) 
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New Products 

.... .. ass . 

IMMINEMNIMIN ;T 
NOMMINIMININ 
.1.1.11111111111.11.1 ::: 

HD production switcher range 
Snell & Wilcox HD10105RU: unit's mixer /effects 
capabilities, including 100 wipe patterns as standard; a 

choice of three chroma keyers, DVE options and an 

optimized editor control interface allow it to be used for a 

wide variety of post -production, OB and telecine tasks. 

+44 1730 821188; fax: +44(0)1730 821199; 
www.snellwilcox.com 
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Video converter 
Extron Electronics CVC 200: a high -resolution 
component video and HDTV video to RGBS or 
RGBHV 
converter; 
converts new 
HDTV rates - 

720p and 
1080i- as well 
as SMPTE 240 
to RGBS or RGBHV; unit is also capable of converting 
Betacam, component video, professional component 
video and W -VHS to RGBS or RGBHV. 

-- 
c, 

pp 
p¡' ® 

j--- 

Or Y`T7* 

800 -633 -9876; 714 -491 -1500; fax: 714 -491 -1517; 
www.extron.com 
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2/3 -inch IT 3 -CCD camcorder 
Panasonic AJ- D910WA: features DVCPRO50 /DVCPRO 
selectable record /playback in 16:9 and 4:3 wide aspect 
ratios; 33 minutes record time (66 minutes in DVCPRO); 

10 -bit digital signall processing; a high gain mode of more 
than 30dB; a signal -to -noise ratio of 63dB; minimum 
illumination of 0.2 lux and a high sensitivity. 

800 -528 -8601; 323 -436 -3500; fax: 323 -436 -3660; 
www.panasonic.com /PBDS 
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HD lens 
Canon USA (VCS Division) XJ25X6.8BIE- D:features 
an MOD (0.6m) and 6.8 focal length; 
incorporates 
Canon's Digital 
Zoom and Focus 

Servo system with 
13 bit repeatabili- 
ty, as well as 

Digital Servo 
Controls. 

516- 328 -5960; fax: 516- 328 -5959; www.canondv.com 
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Wireless mics 
Audio -Technica US U- 100:comprised of the ATW -U101 

Belt -Pack System and the ATW -U102 Plug -On System. 
Both systems include the ATW -R100 receiver. 

330 -686 -2600; fax: 330 -686 -0719; www.audio -technica.com 
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30 -inch viewable HD monitor 
Princeton Graphics AF3.0HD: supports all ATSC 

HD formats, video 
and VGA, SVGA and 
XGA resolutions 
from computer 
sources; includes six 

preset memories 
for the most 
common DTV 

resolution formats 
480p, 720p and 1080i - 

and for VGA, SVGA and XGA. 

714 -751 -8405; fax: 714- 751 -5736; www.prgr.com 
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ENG Congestion Ahead 

NSI opens up more lanes for ENG traffic. 
Daily ENG operations are in jeopardy. The 2 
GHz ENG band is overcrowded and the FCC 
mandated spectrum reallocation will narrow the 
band and increase congestion. 

NSI triple band systems open up more lanes for 
ENG traffic. Operating at 2, 7 and 13 GHz, our equip- 
ment provides the flexibility required for successful 
ENG coverage in a frequency congested world. 

For additional information about our triple band ENG solution, call 
1- 800 -SPEC NSI. 
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Specify 

Tel: 410-964-8400 

Fax: 410 -964 -9661 

http: / /www.nsystems.com 
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LX-5105 

The LX- "5100" Series can read 
Time Code (ESE, SMPTE /EBU 
& ASCII), as well as operate as 
Stand -Alone or Impulse Clocks. 
These clocks are loaded with 
many features, here's just a few... 

FEATURES: 

Self- setting time code 
readers 
5 ", 12" & 16" models 
Sweep & Step second 
hand modes 
Lighted Dial and Rack 
Mount options 
Time Zone Offset 
3 Year Warranty 

www.ese -web.com 

310- 322 -2136 FAX 310- 322 -8127 
142 SIERRA ST., EL SEGUNDO, CA 90245 USA 
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Digital video analyzer 
SyntheSys Research BitAlyzerVideo Model DVA184C: includes an 
Edge Diagram display where the eye -diagram of the digital signal is 

displayed. Digital waveform amplitude, rise -time, fall -time, over -shoot 
and jitter are automatically measured and compared to standards or 
user -specified reference limits. 

650 -364-1853; fax: 650 -364 -5716; www.synthesysresearch.com 
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Slow- motion player 
Panasonic AJ -D940: is a slow- motion player, with speeds in small steps of - 

1 through +1 in DVCPRO50 and -2 through +2 in DVCPRO; designed for 
post -production and editing applications. 

800 -528 -8601; 323 -436 -3500; fax: 323 -436 -3660; www.panasonic.com /PBDS 
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Integrated news /sports production system 
Quantel Inspiration: handles all aspects of news /sports operation in a 

fully integrated system; centered around the Clipbox video server; inte- 
grates the AP Electronic News Production System with journalist PC video 
browsing and editing capabilities (supplied by OmniBus Systems); provides 
complete automated control of loading; OmniBus Columbus automation 
system provides playout and asset management. 

800 -218 -0051; 203 -656 -3100; fax: 203- 656 -3459; www.quantel.com 
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Rack -mounted UPS 
MGE UPS Systems Pulsar EX: 

protects LANs, CAD workstations, 
Internet servers and telecom 
systems; EX online UPS units offer 
optional long duration batteries and 
full -time, seamless voltage regula- 
tion for a wide variety of computer 
and telecom systems. 

800 -344 -5070; 714- 557 -1636; fax: 714- 
557- 9788; www.mgeups.com 

Circle (410) on Free Info Card 

Operations management software 
Sunup Design Systems TCS Operating System: is standards -based and 
interoperable with all leading compression and delivery systems; brings new 
automation to tasks such as conditional access, fulfillment reporting, 
subscription billing, trafficking physical media and positioning antennas. 

July 1999 

408- 437 -4500; fax: 408 -437 -9435; www.sunup.com 
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Who says you have to pay for 

high power digital transmitteroday?'' 

(Other TV Transmitter Manufacturers.) 
You have a choice! You do not have 
to risk your capital today to build a 
digital plant that may not meet your 
needs tomorrow. 
You can conserve your capital resources 
and not waste a fortune on unnecessary 
power bills. Acrodyne offers the only 
complete scalable solution to digital 
transmission. This means that you can 
invest in the power level equipment you 
need today and easily upgrade to higher 
power levels based on the future growth of 
your market's digital receiver population. 

The scalable characteristics of our digital 
product line allow broadcasters to migrate 
to the digital future while conserving their 
capital budget for the other important 
purchases required by their stations today. 

Contact us for more details. 

The digital world E 
is still very young, 

Remain Flexible... 
Go Scalable 

ACRODYNE 
THE BROADCASTERS' COMPANY 

Acrodyne Industries, Inc. 516 Township Line Road Blue Bell, PA 19422 
(800) 523 -2596 (215) 542 -7000 Fax (215) 540 -5837 
E -mail: acroinfo @acrodyne.com www.acrodyne.com 
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Desktop DVCPRO VTR 
Panasonic AJ- D95DC;has a half -rack size unit that 
delivers a maximum record /playback time of 92 minutes 
(184 minutes in DVCPRO); offers a full complement of 
BNC, XLR and RCA inputs /outputs for video and audio, as 

well as separate record /playback audio level controls. 

800 -528 -8601; 323 -436 -3500; fax: 323 -436 -3660; 
www.panasonic.com /PBDS 
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Spectrum analyzer 
Tektronix 2715 Option 50: has automated RF 

measurements for DTV and analog transmission; 
provides frequency 

extension to 2.15 

r GHz to measure :s 
down -converted 

(L -band) satellite 
signals, as well as 

to measure 
VHF /UHF 

transmitters. 

800 -547 -8949; 503 -627 -7275; fax: 503 -627 -7275; 
www.tektronix.com/VND 
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Digital /analog viewing monitor 
BARCO ADVM 10: a 10 -inch digital /analog video 
monitor designed for digital viewing; features two 
multistandard analog composite inputs and one S -VHS 
input that allow simultaneous connection to multiple 
sources; includes an auto set -up and on- screen display. 

800- 992 -5016; 770 -590 -3600; fax 770 -590 -3610; 
www.barco.com. 
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Editing console 
Winstead Corp. K8571: 
a three bay console sys- 

tem containing a double 
wide module; allows for 
the use of monitors as 

large as 29 inches; 
module opening is 24 

1/2 " x 38 3/4 ". 

612 -944 -9050; fax 612 -944- 
1546; www.winsted.com 
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Hand -held digital and analog 
signal generator 
Hamlet Protean 601 Digi Gen: a multifunction device 
that produces digital and analog signals in both video and 
audio; produces up to four channels of embedded audio 
and analogue reference tone or silence; offer full broad- 
cast CCIR601 processing and 16 test patterns. 

44 (0) 1494 793763; fax 44 (0) 1494 791283; www.hamlet.co.uk. 
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Programming software 
Columbine CJDS Scenario Planner: an add -on 
product for Columbine's Broadcast Master Suite of 
scheduling modules; allows TV station's scheduler to 
store, view and sshare various scenarios of future 
program schedules. 

303- 237 -4000; fax 303 -237 -0085; www.cjds.com. 
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What's the difference between automation systems? 

The people behind them. 
COLUMBINE dOS :os 

www.cjds.com/automation.htm 
Circle (147) on Free Info Card 
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Toshiba Introduces The WoHc 's First... 

3 Chip, 
10 -Bit, Remote Hoac, 
digital P.O.V. Camera. 

The New IK -TU4OA Makes All Other P.O.V. Cameras Obsolete! 
Toshiba's new IK -TU40A is 3 chips off the old block. It makes 

any other P.O.V camera obsolete by utilizing Toshiba's revolu- 
tionary ten -bit DSP architecture, combined with three 410,000 - 
pixel CCDs. The result is a breathtaking 750 horizontal lines of 
resolution and 62dB signal -to -noise ratio for the brightest, 
sharpest color video in the industry. 

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

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

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

In Touch with Tomorrow 

TOSHIBA 
Toshiba America Information Systems, Inc. 

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

Business highlights from broadcast and production 
BY SANDRA FERGUSON. EDITORIAL ASSISTANT 

WSYX -TV (Sinclair Communications 
Inc.), the ABC affiliate in Columbus, 
OH, purchased more than $1 million of 
Panasonic's DVCPRO equipment for 
its news and programming operations. 
Both WSYX -TV and its local market- 
ing agreement Fox affiliate, WTTE -TV, 
will use the equipment. 

Tektronix won a $2.7 million con- 
tract to rebuild KVBC -TV, the NBC 
affiliate in Las Vegas. 

Robert Gilmore Associates Inc. select- 
ed JVC Professional's DIGITAL -S prod- 
ucts for its new facility on the Boston 
waterfront. 

Leitch announced that the NFL pur- 
chased 31 of its VR FORCE video serv- 
er systems. In related news, Leitch 
supplied 19 Juno upconverters for a 

broadcast deal involving the New York 
Yankees and Madison Square Garden. 

Harris will provide HD encoding sys- 

tems to three A. H. Belo Corp. TV 
stations set to rollout DTV this year: 
KMOV (St. Louis), KGW (Portland) 
and WCNC (Charlotte). 

CBS News committed to Sony Beta - 
cam SX digital video equipment and 
recording media valued at $20 million 
for its New York news studio and 18 

news bureaus and offices around the 
world. 

Odetics announced the sale of its new 
Roswell Facility Management System 
to WHYY -TV, the number four DMA 
market public TV station based in Phil- 
adelphia. 

Tiernan was awarded another con- 
tract by Teleglobe Communications 
Corp. to supply additional TE6 4:2:2/ 
4:2:0 encoders, TDR600S decoders and 
TUI -10 Universal Interface products. 
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WRC in Washington, D.C. recently installed 
the first Solid State Logic Aysis Air con- 
sole in the U.S. 

Solid State Logic announced the fol- 
lowing installations of its Aysis Air dig- 
ital consoles: NBC's WRC -TV in Wash- 
ington, D.C. and WNET Public Televi- 
sion in New York. National Mobile 
Television will also install an Aysis Air 
console in its HD3 mobile unit. 

WMUR -TV in New Hampshire is us- 

ing Vibrint's NewsEdit and FeedClip for 
hard news editing and news production. 

Twentieth Century Fox recently se- 

lected three AMS Neve DFC audio con- 
soles. 

Miranda announced that CBS affiliate 
KTVT of Dallas -Ft. Worth is using its 
Aquila HD upconverter to upconvert 
standard NTSC signals to 1080i HD. 

ONtv of Ontario selected Orad's Cy- 
berSet Virtual Set for its live news broad- 
casts. 

Pluto recently made the following 
announcements: CBS affiliate stations 
WBZ in Boston, WWJ in Detroit and 
WBBM in Chicago are using Hyper - 
SPACE for their HD playback needs. 

Dispatch Broadcast Group's TV sta- 
tions WBNS in Columbus and WTHR 
in Indianapolis also recently purchased 
Pluto's HD digital HyperSPACE video 
recorders. 

Broadcast Engineering July 1999 

Silicon Graphics changed its company 
name to SGI. 

Utah Comteck Video LLC, a new rout- 
ing and distribution switcher company, 
announced that it acquired the Utah 
Scientific analog routing switchers and 
master control system product lines. 

Quantegy is celebrating 40 years of 
manufacturing professional recording 
media. 

Yamaha debuted its Chicago -based 
North American Pro Audio research 
and development facility on April 15. 

Sony is now shipping its MDR - 
DS5000 digital headphones. 

Tektronix has delivered its Grass Val- 
ley 7500 Series synchronous digital 
audio routers to several networks and 
stations worldwide. 

People 

Maxell pro- 
moted Don Pat - 

rican to execu- 
tive vice presi- 
dent of sales and 
marketing for 
the company's 
Consumer and 
Professional 
Media Products 
Groups. Don Patrican 
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Our experience 
spans more than 65 years, 

and our engineering still 

makes it simple. 

Plug it in! 
Ask anyone and they'll tell you the same thing. 

The K2 Digital IOT sets the standard by which 
other IOTs are made. Why? It's simple. Years of 
experience have produced the best IOT. Our 
unique, field -proven design features simple, user - 

friendly tuning right on the front of the subsystem. 
Engineered for long life and broadcasting's 
highest efficiency, you don't even have to 
disconnect the power or cooling water to 
replace it. Sure we're an Emmy winner for 
technical achievement. But we've kept our 
focus on engineering the simplest and most 
reliable tools in the industry-so you can focus 
on the more important things in life. Plug it in! 

A 

11 

Circle (150) on Free Into Card 

A Division of 

Communications 

& Power Industries 

301 Industrial Road 

San Carlos. CA 94070 

tel 650.592.1221 

fax 650.592.9988 

email iot@eimac.cpii.com 

www.eimac.com 

ISO 9001 Certified Made in USA 
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dIo®d1ot? 
decode multiple MPEG streams over 
the PCI bus or ultra -wide SCSI interface 

single -slot PCI solution for NT-based 
workstations 

4 analog video /audio outputs per card - 
drive up to 32 NTSC or PAL displays 
with multiple Quartet cards installed 

CHOOSE THE QUARTET' SERIES FOR: 

video -on- demand ad insertion 
kiosk applications video servers 

Quartet.. 
4 -port MPEG -2 and -I decode 

Quartet GL.. 
with single genlock input 

Quartet GLi 5'`,...,... °;:5.,...... c " °.< 

with 4 genlock inputs 
I .888.478.2687 

www.stbstg.com 
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bvs 
ffg-SEID CAPTION BRIDGE 

M DATA Sr 

RETAINS LINE 21 DURING TIME COMPRESSION 

The shortening of program length by re- recording at a 
slightly higher speed, will destroy line 21 closed captioning 
data. The CVC -21 essentially bridges this problem by 
extracting and processing the closed captioning data 
down to audio frequency. This audio is then recorded on 
the cue track of the 'time compressing' recorder. On 
playback, the cue track audio is fed back into the CVC -21 
where it is digitally filtered, processed, and re- inserted on 
line 21 of the playback video as valid, closed captioning 
data. The encoder also removes the original, distorted 
data from line 21, prior to the re- insertion. 

The complete system is housed in a 1RU frame. 
The CVC -21 will produce perfect closed captioning at 
recording speeds of 10% faster or slower than normal. 

broadcast video systems corp. 
40 West Wilmot St., Richmond Hill, Ontario L4B 1H8 

Ph(905)764 -1584 Fax(905)764 -7438 E -mail: bvs @bvs.on.ca 
Website: www.bvs.on.ca 
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continued from page 44 

and DVCPRO with normal head life and no tape damage. 
Sony DV/DVCAM metal evaporated (ME) tape is used in 

millions of consumer and professional camcorders world 
wide with no problems. DVCPRO uses metal particle 
(MP) tape. It is used mostly in DVCPRO decks of which 
there are a much smaller number, around 75,000 units. 
DVCAM decks can play all the available consumer DV 25 
formats without causing any damage to the tape or 
machine. We have passed the same area of a DV /DVCAM 
tape over the heads of a VTR 3000 times with 100 percent 
playback and no picture loss or problem. It should be 
noted that if a VTR is not originally designed to play 
multiple formats it may not play them properly, and may 
leave a collection of deposits on the tape that transfer when 
placed in other VTRs which can cause performance prob- 
lems or head clogs. Sony DSR 2000 now plays DV, DV LP, 

DVCPRO and records/plays DVCAM and plays ME and 
MP tape formulations because it was designed to. 

Robert Ott 
Vice President, VTR Products and Marketing 
Sony Electronics' Broadcast and Professional 

Company 

Dr Digital Responds: 
There you have it. Read into those answers what you 

want, but something tells me we haven't heard the end of 
this one. Granted, there wasn't a compatible consumer 
format, but I don't remember these problems with I" or 2" 
VTRs, nor does it seem to exist with analog consumer 
audio cassettes. 

Now, if I understand this: 
1) You can't put Sony tape, in a Panasonic VTR and 

expect it to play correctly - and - it may be abrasive 
enough to do some damage; 

2) If you put Panasonic (or anybody else's) ME tape into 
a DVCPRO VTR that has used MP tape anytime in the 
past, and then use that tape in a consumer DV or DVCAM 
deck, you run the risk of transferring MP particles into 
deck, possibly causing some damage; 

3) Third party tapes are not the answer (neither manufac- 
turer recommended them). 

Maybe the issue of compatibility isn't the panacea we 
once thought it was. 

If I buy a Minolta or Nikon 35mm camera I can use 
Kodak film in it, no problem. When I buy a car from Ford 
or GM, I can put gas and oil in it from any one of several 
refineries, again no problem. Maybe the idea of disk -based 
recording really will work -by the time somebody wins 
the tape format war all the customers will have found a 
better way. 

1 find it interesting that with the sophistication of today's 
I cc hnology, today's products don't seem to be as robust as 
many of yesteryear's products. I wonder if the science that 
makes new products operate so close to the edge causes 
them to cross over and begin to fail very shortly after the 
warranty runs out. What do you think? Send any ques- 
tions, comments, etc. to drdigital @compuserve.com. 
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Terminal Equipment 

Input Filter. 
Clamp & 12 

Bit AID 
Converter 

EDH 
Insertion & 
Se ria liza ter 

Seria/ 
Digital 

Out 

Frame & 
Field 

Decoding 

HUD 
Generator. 

Built -in Proc Amp! Heads Up Display! 

High Quality Decoder! 

nchronize or Fixed Delay! 

ADC -8032 
NTSC/PAL to 4:2:2 Decoder 
with 3 Line Adaptive Comb Filter 

ADC -8032 -S 
NTSC/PAL to 4:2:2 Decoder 
with 3 Line Adaptive Comb Filter 
& Frame Synchronizer 

ADC -8032 -F 
NTSC/PAL to 4:2:2 Decoder 
with 3 Line Adaptive Comb Filter, 
Frame/Field Decoding 

ADC -8032 -SF 
NTSC/PAL to 4:2:2 Decoder 
with 3 Line Adaptive Comb I Mc I. 

Frame/Field Decoding 
& Frame Synchronizer 

Tel: (613) 652 -4886 
Fax: (613) 652 -4425 
Email: solutions @rossvideo.com 
Ross s a trademark of Ross Video L,meaO 
'Laden s a Trademark of Leitch Technology Corporalan 

Chrome Level 99 

1111111161111 

$1,59.5 Compatible with Ross 8000 Series 
or Leitch* 6800 Series frames 

5 Year Warranty! 

$2,495 

$2,495 

$2,995 

JLO 

Switchers, Keyers 
& Terminal Gear 

www.rossvideo.com 
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Call us today at (613)652 -4886 
to get your free Ross 

1999/2000 Product Catalog! 
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DTV99: 
The Digital 

Future is Now 

41Naii 114; ! You don't have to face the challenges of change alone. 
ì For five consecutive years, broadcast professionals r , have gathered at Broadcast Engineering's 

diip 

.` Ao, A1/4 annual DTV conference to find out exactly .,,x how to design and build the digital facilities ,........jr.,.. 
Y .t they need - now. 

Brought to you by the experts at 
Broadcast Engineering: The Journal 
of Digital Television, DTV99 brings 
together the engineers and 
strategists who are leading the 
digital television revolution, and the 
decision -makers who are making 
it happen. 

New in 1999! A special high -end 
production track has been added 
to this dynamite program. Production 
managers, directors and technical 
advisors... don't miss a minute of 
the innovation, as you step into the 
digital future of production. Brought 

to you by Video Systems and 
Millimeter magazines. 

9 
December 1- 3,1999 Hyatt Regency, 

Chicago O'Hare Chicago, Illinois US 

www.dtvconference.com 

q DIGITALD 

IA TE6fVISION 

ought tu Vuu':V Nle 
Broadcast 44 

ENG /NEE 
ti 

1r. i 

Vir 41,7- 
Want to know more? Call Intertec Exhibitions 

at +1- 303 -741 -2901. Or check out our Web site 
www.dtvconference.com 

DTV99 is a unique forum covering 
the latest developments in the DTV 

arena, including implementation 
issues that will affect each and every 
digital receiver. You'll gain critical 

insight on how to make this transition 
a smooth and profitable one. 

It's three days that will change the way 
you face the digital future. You'll take home 

the knowledge you need to survive and 
prosper as digital television comes of age. 

Windows to the Web 
Have you discovered the world of reprints? 

If your product or service has been 
featured in Broadcast Engineering, don't 

miss out on a great marketing tool! 

To find out more about reprints, contact 
Jenny Eisele 

(913) 967 -1966 phone (913) 976 -1901 fax 

Broadcast 
ENGINEERING 

www.digibid.com 
Upgrading equipment? Need to remarket the replaced 
equipment? Digibid provides a ready online market- 
place of equipment buyers. Our online auction format 
makes it easy to sell your equipment. 
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Transmitters for every taste. 
Have a real powerful appetite or are you looking for something on the lighter side? We offer a full 
menu of transmitters that provide profitable business solutions for today and tomorrow no matter what 

your taste is. These include VHF, UHF, analog, digital, solid state and 1OT. All of our digital 
transmitters are made with DAPTM (Digital Adaptive Precorrection) which provides the highest 

quality signal with the least amount of effort. Our products are designed with the best technology and 

built to the highest standards. 

Bet you've never had transmitters this good before. 
Optimum - Solid state, high efficiency VHF. All in a small footprint. 

Ultimate - UHF solid state, broadband amplification utilizing LDMOS technology. 

Comark Advantage - High power, digital UHF IOT with networking, advanced 

diagnostics and control technology to position you for the new millennium. 

Comark DCX - High power, digital UHF 10T. Simply reliable. 

Comark lOX - Analog, high power UHF 10T. The market leader. 

Get a taste of something better. Contact THOMCAST Communications at 

104 Feeding Hills Road, Southwick, MA 01077, Tel: (413)569 -0116, 
Fax: (413)569 -0679 or Web: www.THOMCASTcom.com. 

ThOMCAST 
More than signals - solutions 

Commit WS Comae 
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Be an author of your life story 
BY KARE ANDERSON 

On the very morning I wrote this 
column a radio commentator in- 

toned, "Presidential candidate George 
Bush will be active in making pronounce- 
ments in the coming weeks. He wants to 
define himself before his opponents do it 
for him." 

I passed a billboard on Lombard Street 

in San Francisco with this message, "Some- 
one is going to win the lottery this week. 
And it is not going to be you. When will 
you finally turn to E- Trade ?" 

Become the best -selling author of your 
life. Be at least one of the more frequently 
cited sources of the words most likely to 
be repeated about you, your work, loved 
ones and interests - starting now. 

How? Get specific about your stories. 

Consider peeling away the inevitable gen- 

eralizations you often make about your 
most familiar topics until you get to the 
core of your most important life themes. 

Recognize the essence of each for yourself. 
Consider first things first to understand 
your essential life story. Then, and only 
then, can you begin to consider how to 
translate it into the incidents and exam- 
ples that are most meaningful for each 

person with whom you talk. You can 
begin with that most telling detail. 

Change yourself; change your world. 
If you become a more vivid storyteller, 
you affect not only another's picture of 
you, but what is possible for that per- 
son. Why leave it to Stephen Speilberg 
and Bill Gates to write the most familiar 
stories of our lives? You, too, can tap 
the collective unconscious yearnings and 
desires of people by telling the story 
that resonates with others everywhere. 
With no investment in marketing, your 
call- for -action story may be told around 
the world and even come back to you . 

You are, after all, your living legacy. It 
is only human to look for what is most 
interesting around us. 

You know this more than many peo- 

ple: One of the many bright sides of our 

world now is that the most vivid messag- 

es move with lightning speed to the most 
places, phones and screens around the 
world. People are becoming more well 
known and quoted by coining a phrase 

that sticks in our minds or characterizes 
a situation, sentiment or trend: Clint 
Eastwood ( "Make my day. "), John Gray 
(Men are from Mars ...) and John 
Naisbett (high tech/high touch). 

Intel inside 
More and more business leaders (from 

Steve Jobs to Jack Welch) speak so vivid- 

ly that they become the face of their 
company, extending the value of their 
personal brand as well as that of the 

company's value. In a fast -changing world, 
you are your most important brand. 

By putting their lives on the line, Amnes- 

ty International volunteers personally 
wimess atrocities so the rest of the world 
might stop them. Want to help a cause? 

Perhaps the most valuable contribution 
you can make to your favorite cause is by 

creating the most specifically compelling 
reason for others to support it. 

Perhaps the best gift you can present to 
someone you respect or love is to tell 
others about one of that person's most 
wonderful actions. 
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If you want a more interesting, op- 
tions- loaded and meaningful life, make 
the chapters more enticing, beginning 
with what you say. Bring the more inter- 
esting details to the top of the conversa- 
tion and the most intriguing parts of 
others will emerge. People will like that 
experience and be drawn to you. Wheth- 
er you want to get the immediate atten- 
tion of management at the station, at- 
tract more support for your project or 
initiate new friendships, begin with the 
specific detail that pulls them to your 
most interesting story. 

Consider reading these great story tell- 
ers: Dianna Daniels Booher's Communi- 
cate with Confidence: How to Say It Right 
the First Time and Every Time; Rosalie 

Maggio's How to Say It: Choice Words, 
Phrases, Sentences, and Paragraphs; and 
Roger Ailes's You Are the Message. 

And finally, here are some "say it better" 
resources available on the Internet: 

Webster's Hypertext Dictionary: m- 
w.com/netdict.htm 
Bartlett's Familiar Quotations: 

www.columbia .edu/acis/bartleby /bartlett/ 
Roget's Online Thesaurus: www. 

thesaurus.com 
Dictionary.COM:www2.dictionarycom / 

dictionary/ 
Online rhyming dictionary (enter a 

word, click a button to receive words 
that rhyme): www.WriteExpress.com / 
online.html 

Quotations: www.starlingtech.com / 
quotes 

Terms: www.epcc.edu /faculty /joeo/ 
terms.only 

Acronym Finder: www.mmds.com/af/ 
Acronym and Abbreviation List: 

www.ucc.ie /info /net /acronyms/ 
index.html 

Kare Anderson is a speaker and author. 

Send questions and comments to: 
kare anderson®mtertec.com 
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EEV lOTs 
tht 

difference k 

dependability 

The most extensive range 

of analog and digital IOTs 

The highest power single 

tube systems available - 
77 + 7.7 kW analog or 

35 kW average digital power 

Over 15 million hours of 

on -air service - individual 

tube lives well over 50,000 

hours 

...whatever the power, 
whatever 

the application 

Dedicated to the 

continuing development 

and characterization of 

digital products 

Unrivalled technical support 
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www.eev.com 

USA: EEV. Inc. 

Telephone. (914) 592 -6050 
Toll Free: 1800 DIAL EEV 

Facsimile: (914) 682 -8922 
E-mail info @eevinc.com 

CANADA: EEV Canada Ltd., 
Telephone: (905) 678 9811 
Facsimile. (905) 678 7726 
E -mad: info @eevinc.com 

UK: EEV Ltd.. 
Telephone: +44 (0)1245 493493 
Facsimile: +44 (0)1245 453725 
E -mail: into @eev.com 

FRANCE EEV France. 
Telephone (331) 4080 5400 
Facsimile: Paris (331)'080 5529 
E -mail: eevfrance @compuserve com 
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Product. and Announce/moots: 

www.pinnaclesys.com 
Pinnacle Systems: Pinnacle Systems' broadcast products 
give professionals the cutting edge tools needed to create 
dazzling productions faster and more affordably 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. 

www.midasconsoles.com 
Midas have been manufacturing high -quality, flexible and 
sonically superior audio mixing consoles for nearly 30 years. 
They also offer instant service backup and an amazing three 
year warranty on all products. 
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www.sennheiserusa.com 
Sennheiser: Established in 1945 in Wedemark, Germany. 
Sennheiser is an Oscar and Emmy award -winning leader in 
microphone technology, RF- wireless and infrared sound 
transmission, headphone transducer technology, and most 
recently in the development of active noise -cancellation. 
The company is driven by an innovative and pioneering spirit 
and is committed to ongoing research, precision engineer- 
ing and meticulous manufacturing standards. 
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www.technicalpress.com 
r 

Technical Press is a web -based reference site that 
supports more than a dozen video engineering books, 
including DTV: The Revolution in Electronic Imaging. 
Also available are articles on digital video technolo- 
gies and applications, and a detailed series on the 
history of broadcast engineering. 

www.winsted.com 
Winsted Corporation: Winsted offers a full line of modular 
consoles, rack cabinets, file server workstations, tape storage, 
and editing desks. The most complete line of accessories in the 
industry complement this extensive offering. Winsted's 164 - 
page fully illustrated catalog includes an easy -to- understand 
modular components section that allows you to design your own 
console, or you can receive a free consultation with a Winsted's 
system design engineer. To receive a free catalog or learn more 
about Winsted at their website www.winsted.com or call toll free 
at 800-447-2257. 

info @ntc.com 
National TeleConsultants: National TeleConsultants is the 
largest independent television facility design and system inte- 
gration company in the world. NTC is known for building creative 
and cost effective multichannel network facilities, production 
studios and television stations. Call us at 818- 265 -4400 and let 
us put our 19 years of experience to work for you. 
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74e GALLERY 
B-VSB MODULATOR 
For HDTV Terrestrial Broadcast System 
Conforms to ATSC Specs 
All Solid State Construction for High 
Reliability 
Digital Implementation for High Perfor- 
nance 
Indications for Lock and Error Conditions 
Options for 

- Non -linear & linear Pre -correction 
- External / Internal IOMHZ Reference 
- SMPTE -3I0M Input 
- Remote Control 
- SNR Quality Indicator 
- Demod / Remod 

mew 
KTEch Telecommunications, Inc. 

1 5501 San Fernando Mission Blvd. 

Suite 100 
Mission Hills CA 9I 345 

PH(81E1)36I -2248 FAX (Et 18)270 -2010 
INTERNET: www.ktechtelecom.com 

Email: skuh @ktechtelecom.com 

Circle (159) on Free Into Card 

The Perfect Digital Audio Interface 
Interfacing an analog VTR to a digital plant or 

a new digital recorder to an analog plant? The 
low cost ADA2008 is the perfect choice! 

It features the award winning AD2004 
A -to -D convener and the 20 -bit brother, the 
1)AC2004. Performance is uncompromising with 
THD+N of -107 dB. Power the system from the 

internal international supply or power up to 9 of 
the ADA2008s from the cost effective PS -202D 
external redundant supply. Call Rory Rall today. 

Affordable - No Compromise Performance 

20-60,4-channel A -to-D, 4- channel D-to-A 

/deal for digital consoles and routers 

THD+N: -107 dB (0.00045%) 20 Hz- 20 kHz 

9 pSec intrinsic jitter 
AES lock with >50 dB jitter reduction 

9 segment true digital level meters 

RNC/XLR Digital, XLR Analog connect 

External redundant power is available 

r. rar. beod,markmeda con, BENCHMARK MEDIA SYSTEMS, INC. 
sales,'benchmarkmeda.corn Phone 800- 262 -4675, FAX 315 -437 -8119 
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It's PORTAMATCH, the 
Matchbox that runs on 
batteries! Great for remotes, 
field recording, ENG, or 
anywhere you don't have AC 
power. Just add two 9 -volt 
batteries and go! 

I-E HENRY 
ENGINEERING 

We Build Solutions. 

HENRY ENGINEERING TEL (626) 355 -3656 FAx (626) 355 -0077 FAx-o,,-Dr,,,:,,,d Doc xt25 ( 626) 355-4210 htpJ/www.henryeng.com 
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Promote your company and/or product. 
Advertise in 
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PHOTO - VIDE 

420 Ninth Avenue 
Between 33rd & 34th Streets, New York, N.Y. 10001 

Store and Mail Order Hours: 
Sun. 10 -5, Mon thru Thurs. 9 -7, 

Fri. 9 -2, Sat. Closed 

For Orders Call: 
800 -947 -9928 212 -444 -5028 

or FAX (24 Hours): 
800 -947 -9003 212 -444 -5001 

On the Web: 
www.bhphotovideo.com 

We Ship Worldwide 

FOR A FREE MOMTILY CATALOG, CALL 800 -907 -6933, 212-444-6633 OR WRITE 

www.americanradiohistory.com
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'HOTO VIDEO PRO AUDIO 

"THE PROFESSIONAL'S SOURCE" 
FOR ORDERS CALL: ,rP FAX I'll IIrnIN'il: 

800 -947 -9928 800 -947 -9003 
212 -444 -5028 212 -444 -5001 

Store & Mail Order Hours: 
Sunday 10 -5 

Monday thru Thursday 9 -7 
Frida 9 -2 Saturda Closed 

On the Web: http: / /www.bhphotovideo.com 

420 Ninth Ave. (Bet. 33rd & 34th St.) New York, N.Y. 10001 

M SONY 
DSR -200A 

3 -CCD Digital (DVCAM) Camcorder 
Combintrç a compact and lightweight body with the superior picture quality of DSP 

(Digital Sig tat Processing) and the DVCAM format. the DSR -200A is the ideal acqui- 
sition tocs IDI video journalists. event and wedding videographers. stringers and pro- 
duction tri ses 500 lines of horizontal resolution. 48kHz or 32kHZ digital audio. three 
hour recor: time and minimum illumination of 3 lux is only the beginning Other fea- 

tures inch, e 16 9.4 3 capability Steady Shot. high resolution 1 -inch viewfinder. time 
code ope, a .ion. time date superimposition and an IEEE -1394 interface for direct digi- 
tal output )Hers lull automatic as well as manual control of locus, iris. gain. white 
balance ar I shutter speed. 

Variable servo 100 optical power zoom lens goes from 5.9 
to 59m' it 1.7 to 24 seconds. The manual zoom rocker is 

continuo. s y variable right up to where the digital 200 
zoom loci s in 
Sony s S, per Steady Shot reduces high frequency camera 
shake w (tout compromising image quality. SteadyShol 
uses hirmnWl and vertical motion sensors that allow it to 
Work MC irately while zooming. moving leven shooting 
from a Carl. and shooting in low light conditions 
Has digtal effects including audio and video lade. overlap 
and SIOw. Shutter 
Automan; and manual focus. iris. shutter gain and white 
balance ris Is adjustable In 12 levels from Ft 6 to F11. 

shutter 'ron t,4 to 1 10.000 of a second in 12 steps. Gain 
from -3e 3 to 18dB in 8 steps. 
Zebra Pa tern indicator. bull -in ND filter 
Custom 'reset function lets you preset. store and recall 

canton, elings for color intensity. white balance (bluish or 
reddish sharpness and brightness. 
Stores P loto. Date/Time. Shutter Speed, Iris. Gain and F- 

mn for rosy recall So if you have to re- shoot. you know 
,I on. anal settings for every scene and frame 

Records Drop /Non -Drop Frame time code. Time code can 
be read either as RC time code or as SMPTE time code 
Has a large 1 -inch B6W viewfinder with 550 lines of resin,,. 

bon for easy focusing even in low contrast lighting situa- 
tions Separate information sub panel displays time code 
battery time. tape remaining and other camcorder functions 
without cluttering up the viewfinder 
Records 16- b11/48kHz audio on one stereo track or 
12- bN32kHz with two pairs of stereo tracks 11.1 41 1. 

L2/R21. so you can add stereo music or narration. 
One-point stereo electret condenser mic for clear stereo 
separation. Directivity can be selected from 0°. 90. & 120. 
Automatic 6 manual (20-step) audio level record controls. 
Monitor audio with headphones or from the LCD panel 
which has an active VU meter 
XLR input connectors for nncs and audio equipment. 

OSR -200A field Package: 
DSR -200A Camcorder NPA- 1000 /8 Battery Case Adapter 
3 NP- F930/13 7.2v 4000 mAH Batteries 
AC V90N9 AC Adapter. Triple Battery Charger 
VCT -1t14 Tripod Adapter LC- 2000CP System Case 

DSR-20 
DVCAM Player/Recorder 

SF 23 is a versatile DVCAM VCR with a very compact cn.,. 'unctions for recording. play- 
dirt s mple editing It features auto repeat playback, power.' Ir .; ^ re'nachine control interfaces. 

C u:pability and I Link IIEEE13941 input and output. And of Louise d ollers the stnnnnlg image and sound quality miter. 
' t-- DVCAM format 

DVCAM Quality 
n 7 Cite OVCAM formal. the DSR'V10 provides the 

,ran g' playback quality and reliability required for pro - 
mr.I use It can also play back consumer DV format 
s w thout any special adapter 

,.Ides two selectable audio modes. a two channel mode 
''I 40 klz/16 -bit recording and a lour channel mode with 

ez 12 -bit recording 
's . e cassette mechanism accepts both mini size (up to 
r ales) and standard size DVCAM tapes (up to 184 
a )without an adapter. 

Ediling Capability 
nr t d with Control L interface. the OSR -20 can perform 
p e ime code -based editing when connected to another 
y2: or other similarly equipped VCRVcameras like the 
'1 -ì(. DSR -200A or DSR -PDI. When using the F0E-120 
S.: EditStation System. the DSR -20 can serve as a 

le ,layer. 
D. )1EEE1394) input and output When connected to 
r :V equipped machines. the OSR -20 offers digital dub - 

) ;1 video. audio and data. without any deterioration of 
ge ,rd sound quality. In addition. in the "Digital dubbing 
ud lc TC copy, mode. full information of video. audio 

: Ine code of the original tape can be copied to another 
.e E specially useful when making working copies of the 

Record/Playbeck Function 
- to, slit repeat function for repeated playback Alter 

g either the end of the tape_ the first blank portion or 
fi -=.1 index point. the DSR -20 automatically rewinds the 

'e 'ten starts playing back the segment again 
:e on recordmglplayhack capability for unattended 

automatic VCR operation. When connected to an external 
timer and the VCR's TIMER switch is sel to REC. the DSR - 

20 starts recording as soon as power is turned on. 
Likewise. when the TIMER is net to REPEAT. the VCR goes 
into Auto Repeal mode and starts playing back the moment 
power is turned on. 
In addition lo Control L. the OSR -20 also incorporates a 

Control S and RS -232 interface for remote control opera- 
tion. Basic VCR functions can be controlled from a PC via 
RS.232. while Control S allows control via the optional 
DSRM'10 Remote Control In addition. with the Control S 

input/output connector. two or more (up to 501 OSR -208 
can be daisy -chained and controlled from one DSRM'10 
Remote Control. 
External sync input enables synchronized playback with 
other VCRs. Especially important in NB roll Configurations 

Convoniancn 
The DSR -20 be powered by AC or DC. Ideal for mobile 
applications. the OSR -20 can be connected to a 12V pmv,- 
supply like a car battery or battery belt 6 powered via the 4- 

pin XLR DC input 
Can perform searches for Index Points. which are recorded 
on the tape as "in- point' marks everytime a recording 
starts. The DSR -20 can also search for photo data recorded 
on a DVCAM cassette by the DSR- PD100200N300. or 
where the recording dale has been changed. 
Supplied with the RMT -0520 Wireless Remote for control 
of bask VCR functions. And again. when two or more VCRs 
are connected via Control S. they can be simultaneously 
controlled from one wireless remote by simply sending one 
command to the master deck 

DSR -30 
DVCAM Digital VCR 

D91 -30 is an industrial grade DVCAM VCR that can be used for 
rc. g playback and editing DV standard 4.1 1 sampling digital com- 
I' ecordhng with a 5.1 compression ratio provides spectacular pic- 

a - ley and multi- generation performance II has a Control L interface 
rno with other Control L based recorders such as the DSR -200A 

.5%1 Camcorder or another DSR -30 . It also has a continuous auto 
dl : layback function making It ideal for kiosks and other point of 

/.ion displays. Other features include high quality digital audio. 
:94 Digital interface and external timer recording The DSR'30 can 

I. rcth Mini and Standard DVCAM cassettes for up to 184 minutes of recording time. and can playback consumer DV 
. yell. 
Is PCM digital audio at either 48kHz 116 -bit 2 chan- 

. at 32MHZ (12brt 4 channel) 
.I : fed with Control L. the D5R'30is capable of SMPTE 

:ode based accurate editing even without an edit con- 
- -- Built In editing functions include assemble and sepa- 

deo and audio insert 
t rrhing for either an Index point or Photo Data record' 

the DSR200A camcorder. the DSR -30 drastically cuts 
rte usually requited for editing The DSR -30 can record 
135 index points on the Cassette Memory thanks to its 
Is capability 

- Irk eraor es alms 's lull': synchronized with the 
g an Innen edit. 

Built-in control tray has a log /shuttle dial VCR and edit 
function buttons. The log/shuttle dial allows picture search 
at .1/5 to 150 normal speed and controls not only the 
DSR -30 but also a player hooked up through its LANC inter- 
lace 
DV In /Out (IEEE 13941 for digital dubbing of video. audio 
and data ID with no loss in quality. 

Analog audio and video mpuVoutputs make it fully compati- 
ble with non.digital equipment Playback compatibility with 
consumer DV tapes allows you to work with footage record- 
ed on consumer-grade equipment Tapes recorded in the 
DSR -30 are also compatible with Sony's high -end DVCAM urn, 

Panasonic 
Broadcast &Television Systems 

AG -EZ1 3-CCD Digital Video Camcorder 
Digital recording delivers 500 lines of horizontal resolu- 
tion with no noise (SiN ratio is 54dB) 
10 1 power and 20 1 digital zoom lens. Both zooms are 
adjustable in four speeds (3 5-15 sec. I For extreme close - 
ups the lens can focus up to 1:4" from the subject 
Two digital audio modes. choose between Iwo -channel 
16 -bit stereo recording or two sets of 12.01 stereo. 
Huge 1 5" 180.000 pixel color viewfinder with 400 lines 
of resolution displays all functions on demand 
Digital Electronic Image Stabilizer (DEISI compensates 
for )/fiery video Particularly effective when the digital 
zoom Is employed 

Variable speed 
shutter from 
tog-1/8000 
of a second 
Built-in SMPTE 
time code gen- 
erator 
Digital Photo-Shot lets 

you record a still -frame 
for six seconds. while and c -arm. ues u moo . 

lures can be recorded on a single 30'Imnute 
tape TopScan function finds one Shot eaT T; S 1 995 

AG -EZ30 World's Smallest 3 -CCO Camcorder w/lEEE1394 Interface 
The AG -EZ30 combines 3 -CCDs aria Ise U7 tor rdl to aeheer a Noel of µlure amid 

sound quality that makes it one of the most advanced camcorders of its kind 

Weighing just 1 5 lbs this incredibly lightweight camcorder also incorporates a 

large 2.5 -Inch color LCD monitor and has a host of sophisticated auto functions as 

well full manual control when required 

3 -CCDs 1270.000 pixels each) with a large light- collecting 
area give the camera high sensitivity and wide dynamic 
range Double -density pixel distribution and a gapless 
dichroic prism further ensure razor-sharp images and 

extremely faithful color reproduction. 
Selectable 2- channel 48 kHV16 bit or 4- channel 32 kHV12- 
bit PCM audio recording. 
Built -in stereo mic and external mic input as well 
180.000 pixel. 2 5 -inch color LCD monitor Also has a 0.5- 
inch color viewfinder. 
Digital Image Stabilizer for clear. shake and liner tree shots 
120 optical zoom as well as 30X and 120e digital zoom 
functions. Move from wide-angle to full zoom In 1 3 sec. 
onds allowing quick framing while m REC ira:.re 

Offers six digital 
effects Wipe. Mix. 
Strobe. Gain -Up. 

96W and still 
mode 
Large -diameter locus ring enables a high le... 
precision. A Multi- Function Push Dial allows 
easy setting of the 16 -step cis. 5 -step gain 
control (.12dB maximum) and 14 -step shutter sup to 

1/8000 second). Mic input level cal also be set in steps p 
20/-10 /0/.31.6 dBl 
Five program AE modes for shooting In a variety of different 
conditions. There is aso a five -mode white balance Sel . 

Fluroescent. Auto. Indoor and Outdoor. 

mg 

SONY 
UVW- 1600 /UVW -1800 

Betacam SP Editing Player Betacam SP Editing Recorder 
The UVW -1600 and UVW -1800 are the other hall of the UVW series. They 

offer the superiority of Betacam SP with sophisticated editing features 
They feature an RS -422 9 -pin interface. baillis TBCS and Time Code 
operation. Inputs /outputs include component. composite and S- Video. 

All the features el the UVW- 120011400A PLUS- 
Optional 8VR -50 allows remote TBC adjustment 
RS-422 interface for editing system expansion 
Two types of component output. via three BNC connectors 
or a Betacam 12 -pin dub connector 
Frame accurate editing is assured. thanks to sophisticated 
servo control and built-in time code operation In the insert 

mode 
of the 
UVW 
1800, 
video audio Ch -1/2 and time code can he inserted indepee 
dens. en In any combination 

PVW- 2600 /PVW- 2650 /PVW -2800 
Betacam SP Pro Series 

Whenever versatility auu no compromise performance Is needed. Isere is 

only one choice. Legendary reliability and comprehensive support for its 
many users has established the PVW series as the standard in broadcast 
and post production The PVW Series includes the PVW -2600 Player. PVW- 
2650 Player with Dynamic Tracking and the PVW-2800 Editing Recorder 
They feature built-In TBCs. LTCNITC time code operation and RS -422 seri- 
al interface They also offer composite. S'Video and component video 
inputs and outputs. Most important they are built for heavy. every day duty 

Built-in TOGS and digital dropout compensation assure con- 
sistent picture performance Remote TBC adjustment can 
be done using the optional BVR -50 TBC Remote Control. 
The PVW -2600. PVW -2650 and PVW -2800 Igenerales as 
well) read VITC LTC time code as well as User Bits Eotlnt 
time code. RegenPresel. or Rec -Runt Free -Run selections 

Bunt -in character generator displays time code or CTL data 

Set -up menu for presetting many functional parameters 
Two longitudinal audio channels with Dolby C- type NR 

Recognizable monochrome pictures at up to 240 normal 
speed in forward and reverse. Color at speeds up to 10X 

Two types of component connection. three BNC connectors 

or a Betacam 12 -pin dub connector They have composite 
and S Video signals as well 

PVW -2650 Only 
Dynamic Tracking (DTI playback from -1 to .3 times 
normal speed. 

PVW -2800 Only 
Built-in comprehensive editing facilities 
Dynamic Motion Control with memory provides slow 
motion editing capability 

800 SERIES UHF WIRELESS 
MICROPHONE SYSTEMS 

Consisting of 5 handheld and bodypack transmitters and 6 

Different receivers. Sony's UHF is recognized as the out- 
- standing wireless mic system for professional applications. 

Operating in the 800 MHz band range. they are barely affect - 
ed by external noise and mterterence. They incorporate a 

PIA (Phase Locked Loop) synthesized control system that 
makes it easy to choose from up to 252 operating frequen- 
cies. and with the use of Sony's pre -programmed channel li I 
plan. it is simple to choose the correct operating frequencies 
for simultaneous multi-channel operation. Additional fea- 
tures.like space diversity reception. LCD indicators. reliable 
and sophisticated circuit technology ensure low noise. wide 
Dynamic range. and extremely stable signal transmission and 
reception. Ideal for broadcasting stations. film production 
facilities. and ENG work. 

SEVEN DAY CUSTOMER SATISFACTION GUARANTEE INIIMO 
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BN 
PHOTO - VIDEO - PRO AUDIO 

THE PROFESSIONAL'S SOURCE FOR PHOTO, 
FOR ORDERS CALL: OR FAX (24 HouRS: 

800 -947 -9928 800 -947 -9003 
212 -444 -5028 212 -444 -5001 

MOST ORDERS SHIPPED 
WITHIN 24 HOURS 

OVERNIGHT SERVICE AVAILABLE 

On the Web: http: / /www.bhphotovideo.com 

aniotiauar 
HyTRON 50 Battery 

Weighing . - -:. 4ramsl and packing 50 W.." 
energy . a typical ENG camcorder to. 

rs. the H Ron SL s the most advanced lightweight Data r 
ii the Industry 
Made possible by recent advancements in a cell technology onge 
rally designed tar the mobile computing industry it incorporates 
nickel metal hydride cells that provide the highest energy density 
of any rechargeable cylindrical cell available High performance is 
tether assured through the integration of Anton /Bauer 
InlerAcllve digital technology 
Equipped with an on -board luel computer which monitors ener- 
gy input and output as well as critical Operating characteristics 
and conditions This data is communicated to the mterActwe 
charger to ensure safety and optimize reliability 
In addition remaining battery capacity intormaton is available by 
means of an LCD display on each battery and in the view-tinder 
of the most popular broadcast & protessianal camcorders 
Special low voltage limiter prevents potentully damaging overdis- 

Specil!cations, 144 V, 50 WH (Walt Hours) 
114'. 1.9 lbs 188411 

.us AA 25 Walk 3 noun a +' Wan. 

QUAD 2702/2401 
Four -Position PowerChargers 

lightest and n vers ever. 
'hey can last chu -il.. he expand - 

' 

ta charge up tu AC main 
a package the size or a 

2401 charge 
titer a n weighing a mere 

tar lbs, The 40 wan 2x01 can charge P in two hours and 
imFacs in one Add the Diagnostic Discharcharge module and the 

OUAD 2401 becomes an all purpose power and test system The 
'0 wan OUAD 2702 has the module and is the ultimate protes 
,.orrai Dower system 

¡ FUJINON 
ENG LENSES 

While E'... :mlogy evolves tasa- 
and faster r er higher perfor- 
mance in ever small bodies. it has been 
increasingly difficult for lens manufac- 
turers to improve quality while keeping 
size and weight to a minimum until 
recently. With Asphenc Technology IAr2( 
Futinon has succeeded in manufacturing superior quality 
lenses that are both smaller and lighter than lenses of con- 
ventional spherical design. From the widest angle to the 
highest telephoto. Ninon 's broadcast hand-held style lenses 
otter unparalleled features and performance. In fact. they are 
so advanced and so optically superb they will reshape your 
thinking about how well a lens can perform. 

Fullnons broadcast hand -geld lenses feature the very lM- 
est1n optical and mechanical design, and manufacturing 
techniques. New EBC (Electron Beam Coaling) reduces 
flare and improves contrast. while AT2 Aspharic 
Technology Improves comer resolution and reduces chro- 
matic abberation. And all except the 36:1 Super Telephoto 
offer the exclusive "V -Grip" and Ouick Zoom. 

Al5X8EVM Standard Zoom Lens 
A versatile performer in a compact package. offers AT2. 
inner locus. Quick Zoom and the "V -Grip` 

A20X8EVM 
Standard /Telephoto Zoom Lens 

Combmes additional focal length with AT2. inner focus. 
Quick Zoom and the "V -Grip' 

A36X14.5ERD 
Super Telephoto Zoom Lens 

The longes) focal length hand -held style lens to offer AT2 
and inner focus. 

V -16 AND V -20 
Camera Stabilization Systems 

and do+m Stairs. shoot 
from moving vehicles and 
travel over uneven terrain 
without any camera insta- 
bility or shake. The V -16 
stabilizes cameras weigh- 
ing from 10 to 20 pounds 
and the V -20 from 15 to 
26 pounds They are both 
Perfect for shooting the 
type of ultra -smooth 
tracking shots that lake 
your audience s and 
clients breath away - 
instantly adding high pro- 
duction value to every scene Whether you are shooting 
commercials. industrials, documentaries. music videos. 
news, or full length motion pictures. the Glidecam "v series 
will lake you where few others have traveled 

sachtler 
Tripods & Fluid Heads 

DV Systems -Digital Support for Every Budget 
Today's compact digital cameras require light. fast and highly versatile camera support systems Starting trom the DV2 all the 
way up to the DV12. Sachtler has a solution tailored for lust about every conceivable digital camera package available today. All 
feature Sachllers patented counterbalance system and Touch and Go wedge plates. And all except the 0V2 feature sliding cam- 
era platform to ease in the balancing of your camera. 

DV2 System DV4 System 
The smallest head Of the Sachllers line. 
Sachtler Touch and Go quick release 
With automatic camera lock and safely 
lever/drop protection 
One step of dynamic counterbalance 
Frictionless leak proof fluid damping 
with one levels of drag 
Vibrationless vertical /horizontal brakes 
Built in bubble for horizontal leveling 
Single Stage 75mm tripod DA 75 Long 
Lightweight floor spreader SP 75 

Tills system (0210) cMMsb of: 
Fluid Head (DV -21. Long Tripod (DA 751 

floor spreader (SP 75) 

DV6 System 
Same as Ms 0644 PLUS - 

Five step ul dynamic counterbalance 
Five step of vertical and horrzional drag 

DVS System (0510) eoWsb el: 
Fluid Head (0V -6), Long Tripod (DA 75). 
floor spreader ISP 751 

Sliding balance plate 
Touch and Go quick release with auto- 
matic camera lock and safety lever/drop 
protection 
One step of dynamic counterbalance 
Fnclionless leak proof fluid damping 
with one levels of drag 
Vibralionless vertical /horizontal brakes 
Built in bubble for horizontal leveling 
Single stage 75mm long tripod DA 75 

Lightweight floor spreader SP 75 

OVA System (0810) casista or. 
Fluid Head (DV -4). Long Tripod (DA 75). 
Door spreader (SP 75) 

DV8 System 
Sams as OVA PLUS - 

Greater load capactry 

OVA System (0110) consIsts of: 
Fluid Head (DV-81) . Long Tripod (DA 751. tl 
floor spreader (SP 75( 

DV12 Sams as DVS PLUS - Great Load Capacity Fns 100mm tripods 

/irrten PRO -130 SYSTEMS 
The Pro -130 tripod systems are perfect for today s on the iuu,e ENG Lnnereruzn c.ghtvie,gnt u e spteo¢ nave been specifically 
designed to provide a wider balance range to suit the latest Dv. DvCPRO DVCAM camcorder ano camera/recorder combinations All 
systems come complete with the PH-130 fluid pan 6 tilt head. choice 01 single or 2-stage ENG tripod floor spreader and soft carry- 
ing case for easy transportation 
The PH'130 pan 6 tilt head incorporates Vmten s continuously variable LP drag system to provide smooth movement and easy tran- 
sition Into whip pan. together with a factory set balancing mechanism. Both the single-stage and two -stage legs are toggle clamp 
tripods are made from strong. durable aluminum with excellent height range capabilities 

VISION 8 AND 11 Lightweight Heads For the Future 
Superbly engineered and designed for use et prolessional broadcast, educational and corporate productions the Vision 8 ana Vision 
11 simultaneously provide the ultimate in lightweight support with exceptional robustness- even in the toughest shooting conditions 

Vision 8 Pan & Tilt Head 
The incredmly lightweight Vision 8 provides smooth shots . 
whip pan action and quick set-up while supporting up to 23 lbs 
Add the single -stage carbon fiber tripod and you have the light- 
est combination possible for that all important event- without 
sacnticing the relubility and robustness that you require 

Simple eternal adlustment for perfect balance over the full 
1801 of tilt 
Infinitely variable drag with proven LF technology 
Calibrated drag knobs 
Flick ontlick Oft Pan and Tilt brakes 
Single rotation counterbalance 
Leveling bubble standard 
Standard 100mm leveling ball Lightweight only 5 9 lbs 

Vision 11 Pan & Tilt Head 
Slightly heavier the Neon 11 otters additional capacity (up to 29 
lbs ( plus it has ihummated controls to allow fast camera balanc- 
ing and leveling even in poor iighlmg Combine wall a two-stage 
carbon fiber or aluminum tripod and you have a package with the 
biggest height adlustment yet me smallest to carry Ideal for all 
ENG assignments 

Simple eternal adlustment for perfect balance over the full 1801 

of tilt 
Infinitely variable drag with proven LE technology 
(Moira' and calibrated drag knobs 
Flick onl @ck oft Pan and Tilt brakes 
Digital counterbalance readout 
Illuminated leveling bubble Standard 100mm leveling ball 
High toad to weight ratio Lightweight - only 6 2 tins 

15" and 17" On Camera Prompters 
The 15' and 17" On Camera prompter is the industry standard and des 
use with any camera. for any application. The high contrast. high resolcha' 
tor, Created by OTV. Is the result of state of the art components and design The 

monitor permits a much greater degree of tilt because of Its cutaway feature. its 
VPS Eyelme feature superimposes copy over the camera lens. enabling the reader 
to maintain maximum eye -to -eye contact Ifs easy and comfortable to read. OTV's 
On Camera prompter will make sure the talent has clear access to the prompter. 
The 17' model has a viewing area of 123 sq inches. 3911, more than the 15' 
model. The 15" On Camera prompter is also available In a free standing pedestal 
model which can be utilized both to the studio and in remote situations. 

MVP -11 
The MVP-11 Incorporates ()TVs latest design technology for studio and EFP prompting. 
The MVP -11 features the most advanced circuitry for a prompter of this size. Fully self - 
contained. it offers high brightness and high resolution that ensures unmatched ease of 
readability for the speaker The MVP -11 is powered by AC or DC current utilizing the 
Sony type NP-1 or Anton Bauer 13.14 volt batteries, allowing on- location as well as stu- 
dio prompting. It weighs only 19 lbs including the quick release roller plate for fast 
mounting and balancing. Below the lens mounting is utilized resulting ideal counter bal- 
ancing for ease of operation. 

MVP -9 Mini Videoprompter 
The MVP -9 mini vldeoprompter is designed for use with smaller cameras and small 
spaces. The same level of performance is achieved as the larger CRT based units but in 

a smaller configuration that is powered by AC or DC current has above). Created for the 
new generation of smaller, lighter cameras. the MVP -9 weighs only 1712lbs and both 
the monitor and camera mount set up quickly and easily. As with the other units the 
VPS Eyelme feature assures maximum eye contact with lens while easily reeding the 
5cn21 It packs up .er-- rinhtl: makmo II e3s'. to take any v. hete 

PROFESSIONAL VIDEO TAPES 

P. 
1 

Professional Grade VHS 

PG-3c 2.39 2.59 PG-120 2.79 

Broadcast Grade VHS Bee 
BGR-3 . 3.29 3.99 BGR -120 4.49 

114715 S -VHS Double Coated 
ST -30 6.79 169 S' -120 7.69 

14221 Hi 8 Double Coated 

Metal Particles Metal Evaporated 
P630H!'u 4.99 

P660H .' 6.29 - 
P6120,0'- 

M321 SP Metal Betacam !Box) 
05S 11.99 12.49 12.99 

30S n4.99 24.95 - 39.95 

OP121 0VC PRO 

12M (Med 1 7.49 8.79 
63M 19.99 

941 31.99 '. 

maxell 
Nit Metal Particle (MAI 

P6-120 XRM 6.99 

Broadcast Quality Hin Mehl Particle 
P6 -30 HM BO 5.39 PC-60 HM BO 6.59 
P6 -120 HM BO 7.99 

10.19 
13.59 

10.99 
22.54 

39.99 

PA PLUS VHS 

T -30 Pius 1.69 ) 1.99 T.90 Plus 2.09 
T -120 Plus 2.19 lb, 1'55 1.69 

NGX -PLUS 11145 (Box) 
HGXT -60 Plus 2.69 -4 XT-120 Plus 2.99 
HGXT -16r o 3.99 

BO Broadcast QuatIty VHS (lea) 
T -30 BU 3.89 ' 3.99 1120 BO 5.99 

Bo Professional 5 -V11S pa hip 
ST -31 BO 6.79 5 -62 BO .5.99 
ST -126 BO 7.45 ST -182 BO 13.14 

Balsam SP 

B30MSc 14.49 B60MLSP 21.99 B90MLSP 31.99 

Panasonic. 
AY DVM30 
AY DVM-60 
Ay-DVM80 

A-P12M Wed .. 

AJ-P33M 
AJ-P64L ... J. 

A)-Pt26. 

Mini OV Tape 

6.49 AT 05Md0 i90 Pac ea. 5.99 
7.99 AV 0VM.60 (10 Pac ea. 7.49 

16.99 

DVCPBo 

6.99 AJ-P23M 
11.19 il-P66M 
20.99 AJ-P94L 

SONY 
9.99 

19.49 
30.99 
44.99 

111-1 Proloadonal Metal Vedas Daaaatta 
P6 -30 HMPX 4.59 P6 -30 HMEX 7.99 
P6 -60 HMPX 6.49 116-60 HMEu 10.99 
P6.120HMPX 8.49 n6- 120HMEx 14.99 

PR Serles Professional Grade VMS 

T -30PR 2.39 ' .. 
- - 2.59 10120P0 2.71 

PM Serles Premier Grade Professional Ves 
T-60PM 3.99 

BA Series Premier Hi-Grade Broadcast VMS (In Box) 
T -30BA 3.59 " 3.99 T -12080 4.71 

MO Master Quality S-VKS Ile all 
MOST-3D 7.49 - 7.79 MOST-12/ 7.99 

I99 3/4 U -matIC Broadcast SWdM (la Boni 

KCS40 BRS (mmq. 11.69 KCS 20 BPS (mix 8.99 
KCA -10 BRS 8.19 PO4 -20 BRS 8.69 
KCA -30 BRS 9.60 sOA -60 BRS 13.39 

SM 3/4' U -matic Broadcast Mash. IM Box) 

KCS- IOXBRIm.' 8,79 5CS- 20 XBR (mv.- 10.59 

OCA-10 XBR 9.29 CA -20 XBR 10.69 
KCA -30 %BR 11.99 KCA -60 XBR _. 15.69 

ISP 3/4" U -matic SP Broadcast Da Bop 
KSP -S10 (wino 9.59 . '' 11.09 
KSP40 10.09 f. 11.59 
KSP -30 12.99 16.99 

ICI Metal Betacam SP Broadcast Master (Box) 
BCT -5M . 12.29 BCT -1014 Ismail. 13.29 

BCT -20M uso a 13.99 13CT -30M Isma 10.99 
BCT -30M Ismar - ea 13.99 

BCT- 30ML... 21.49 BCT -60ML 23.49 

BCT.90ML.. 34.99 
Mini DV Tapa 

DVM -30EXM w 14.99 DVM -60EXM wICr' r 17.99 

DVM -30EX 'No ' . 12.99 DVM -60EX "No Chip 13.99 

DVM -30PR 'No D . 9.99 DVM -60PR "No Ch 10.49 

Fell Size oV Tape wiM Moore alp 
DV- 120MEM 25.89 DV480MEM... 29.99 

Poe Series Professional DVCAM Tape 
PDVM -12ME IM . 15.25 PDVM -22ME (Min 16.50 

PDVM -32ME (Minn 17.25 PDVM -40ME (Mm 18.49 

PDV -94ME (Standard( 33.49 PD0424ME (Standa-- 37.99 
POVa84ME (Standard) 44.95 dOVN.64N 24.95 

--, Minimum Shipping USA (Except AK S II) $5.95, se ta 1 M. As 75e ter sal addltiseal N. he Is. W sis 114 SIN. OM WI Meets V(dew. Mes me valid asolsct te NpNbr prim. Net neemesIde ter typelrryBlwl eme. 
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TO INQUIRE ABOUT YOUR ORDER: 

I1 

I 

IDEO and PRO AUDIO 

221 -5743 212 239 -7765 
OR FAX 24 HOURS: 

947 -2215.212 239 -7549 

tarnt 

New Address: 
420 Ninth Ave. (Bet. 33rd & 34th St.) 

New York, N.Y. 10001 PHOTO -VIDEO-PRO AUDIO 

N ewTe k 
Calibar 3.0z. Pocket -Sized Test Generator 

The size tf a ball point pen and running on a single battery. Callbar is an NTSC lest signal generator that packs a rack 
mounts worth of test equipment into a battery operated instrument Caliber is the fastest, easiest and most portable way 
ever to calibrate video equipment. No patch bay racks. Just one cable So besides giving you Cast accurate readings in 

the stud t. its perfect tor on -site events or trouble-shooting in the held *349 Designed for studio and field operation, d produces 24 test Tuck Caliber in your pocket and you're 
patters unctions at the touch of a button. 10 -bit precision ready to go. Touch the button to generate 
digital -r )- analog conversion assures highly accurate signals. SMPTE color bars, touch it again to tali- 
Caliber ::ombioation of low cost, portability and full-lea- brate convergence and so on 
lured mrcration makes rl ideal for broadcast engineers. tele- With the supplied AC adapter. it also tune- 
vision croduction Iacilltres and :men bons as a black burst generator 

CIHhurfUltkI PC -CODI & PC Scribe 
Text and Graphics Generator and Video Titling Software 

PC -COLI incorporates a broadcast quality encoder and a wide ban0widn 
linear Me ree for the highest quality, realtime video character generation 
and gracbics display A video graphics software engine running under 
Windows. 95/NT. PC Scribe offers a new approach and cost effective 
soluticr ter composing titles and graphics that i5 ideal for video proem. 
Iron and d splay applications. Combined. their a total solution tor real- 
time chatter generation with the quality you expect from Chyron 

PC -CODI Hardware: 
Fully-anrraliased displays Display and non -display buffers 
Less ttan 10 nanosecond effective pixel resolution 
16.7 -raNOn color selections Fast. realtime operations 
Charai ter, Logo and PCX Image transparency 
Vanaoe edges: border, drop shadow and offset 
Full p:s lion and lustily control of character and row 
Use- ,e-oable intercharacter spacing (squeeze 8 expand) 
Multple rolUcrawl speeds Automatic character kerning 
User :elinable tab/template trelds 
Shaded backgrounds of variable sizes and transparency 
Softw ire controlled video timing 

PC- Scribe 
Numt re of fonts is virtually unlimited. Also supports most 
mterralronal language character sets Fonts load instantly 
and tie level of anliahasing applied is selectable. 
Adjust a wide range of character attributes Wide choice Ot 

con-position tools 
Chara dirs. words. rows and fields can color Ilash 
Chara :ter rolls. crawls and reveal modes Speed is selec- 
table : nd can be auto timed with pauses. Messages can be 
menu illy advanced or put into sequences along with page 
trans ions. 

User definable 
read effects playback. wipes. pushes. lades 
NTSC or PAL sync generator with genlock 
Board addressabitiry for multi-channel applications 
Auto display sequencing Local messagerpage memory 
Preview output with safe-Me/cursor/menu overlay 
Composite and S-video input with auto-genlock select 

Software: 
Multiple preview windows can be displayed simultaneously. 
Transitions effects include cut, fade, push. wipe. reveal. 
peel. zoom. matrix. wipe. spiral. split. weave and jitter 
Impon elements to build graphics This Includes OLE 

objects. iNFiNiTi RGBA and TGA with alpha channel Scribe 
also imports and exports TIFF. JPEG. PCX. TGA. BMP GIF, 

CLP. ASCII. IMG, SGI. PICT and EPS formats 

aiew 

CPC- CODIand PC -Selbe Bundle 2895.00 

TRUEVISION AVld 
TARGA 1 000/MCXpress NT 

Professional Video Production Workstation 
Incorp Crating the award -winning TARGA 1000 video card and Avid MCXpress NT non-linear editing software. this fully- conlig- 
ured workstation meets the needs o' production professionals, corporate communicators. educators and Internet authors 

TARGA 1000 Features: 
The',AGA 1000 delivers high processing speed for video and audio effects titling and composding Capture. edit and play- 
back -till- motion, full-resolution 60 fields per second digital video with fully synchronized CD-quality audio. 

Comnressron can be adjusted on the fly to optimize for Genlock using separate sync input for working in proles - 
image quality and/or minimum storage space Has compo, sional video surtes 
de a d S -video inputs/outputs. Also available with compo- Audio is digitized at 44.1KHz or 48KHz sampling rates, tor 
item nput/output (TARGA 1000 PRO). professional quality stereo sound Delivers perfectly syn- 

chronized audio and video. 

MCXpress Features: 
The meal tool tor video and multimedia producers who require predictable protect throughput and high -quality results when 
cream g video and digital media for (raining promotional/marketing material, local television and cable commercials. CD-ROM 
and I lernethntranet distribution Based on Avid 's industry- leading technology. it combines a robust editing functionality with a 

streamlined interface Otters integration with third -party Windows applications. professional editing features powerful media 
management, title tool and a plug-in effects architecture. It also features multiple output options including so you save time 
and r eley by reusing media assets across a range OI video and multimedia Dialects 

TARGA 1000/MCXpress Turnkey Systems: 
30)-watt, 6 -Bay Full Tower ATX Chassis 
Pe ilium ATX Motherboard with 512K Cache 
Pe Mum II. 300 MHz Processor 
M.trox Millenium II AGP 4MB WRAM Display Card 

64MB iOns 168 -Pin (DIMM) S-DRAM 
,Aantum Fireball 6.4GB IDE System Drive 
Seagate Barracuda External 9 1GB SCSI -3 Ultra Wide Capture Drive 
Acaptec AHA- 2940UW Ultra Wide SCSI -3 Controller Card 

'en CD -532e 32X EIDE Internal CD -ROM Drive 3.5- Foppy Drive 
a ec-Lansing ACS -48 3 -Piece Deluxe Speaker System 
V ewsonic G771 17-inch (1280 x 1024) Monitor (0 27mm dot pitch, 
F_cus 2001A Keyboard Microsoft MS Mouse 
W udnws NT 4.0 Operating System Software 
A.rc MCXpress tor Windows NT 

A revision TARGA 1000 or 1000 Pro Video Capture Card 
Wit TARGA 1000 $5995.00 
Witt TARGA 1000 Pro (component input/output) $6405.00 

KNOX VIDEO 

RS4x4 /8x8/ 16x 16/ 16x8/1 2x2 
Video /Audio Matrix Routing Switchers 

KnoxS tarrel/ tit tngt perturilanOe 3.cnanne routing Svldcnerr aie exleniei, ver- 

satile. easy-to-use and very affordable. Housed in an ultra-thin rack - 
mount chasss they accept and route (on the vertical interval) vir- 
tually any video signal. including off -the -air and nomtimebase 

corrected video They also route balanced or unbalanced stereo 
audio. The audio follows the video or you can route the audio sep- 
arately (breakaway audio). Each of the switchers offers manual 
control via Iront panel operation. They can also be controlled 
remotely by a PC. a Knox RS Remote Controller. or by a Knox 
Remote Keypad via their RS -232 port Front panel LEDs indicate the current routed pattern at 

all times. Knox switchers are ideal tor applications such as studio -feed control and switcher input con- 
trol, plus they have an internal timer allowing limed sequence of patterns tor surveillance applications as well. 

Accept and routes virtually any one -volt NTSC or PAL video 
signal input to any or all video outputs. 
Accept and route two-volt mono or stereo unbalanced 
audio inputs to any or all audio outputs 
Video and audio inputs can be routed independently . they 
don't need to have the same destination. 
Can store and recall preset cross -point patterns. (Nat avail- 
able on RS12x2 I 

Front panel key -pad operation for easy manual operation 
Can also be controlled via RS -232 interface with optional 
RS Remote Controller or Remote Keypad 
Front panel LED indicators display the present routing pat- 
terns at all limes. 
An internal battery remembers and restores the current 
pattern in case 01 power failure. 

Internal vertical interval switching firmware allows on -air 
switching. 
Housed in a thin profile rackmount 1" chassis 
Also except the RS12x2 are avauable In S -Video versions 
with/without audio 
Models RS16x8 and RS16x16 are also available in 

RGB /component version. 
With optional Remote Video Readout, the RS164 and 
RS16x16 can display active routes on a monitor at remote 
locations, via a composite Signal from a BNC connector or. 

the rear panel. 
The RS4x4. RS8x8 and RS16x16 are also available with 
balanced stereo audio They operate at 660 ohms and han- 

dle the full range of balanced audio up to .4 dB with pro - 
le' hri,u, nwck- rurnest. sell -locking, bare -wire connectors 

LEADER 
Manufacturing test and measurement equipment for over 40 years. Leader Instrument. 
is the standard which others are measured against for reliability, performance. and 
most important -cost effectiveness 

5860C 
WAVEFORM MONITOR 

A two -input waveform monitor, the 5860C features 

le, 1V. 2H, 2V. 1 s/div and 2V mag time bases as well 

as vertical amplifier response choices of flat. IRE (low 
pass). chroma and DIF -STEP The latter facilitates 
easy checks of luminance linearity using the staircase 
signal. A PIX MON output lack feeds observed (A or 
BI signals to a picture monitor and the unit accepts 
an external sync reference Buio-in calibrator and on- 
on control of the DC restorer is also provided 

5850C 
VECTORSCOPE 

The ideal companion for the 

58600. the 58500 adds 
simultaneous side -by -side 
waveform and vector monitor- 
ing. Featured is an electronically -generated vector scale that ; 

the need for fussy centering adjustments and eases phase adiu-: 
men's from relatively long viewing distances. Provision is made tar 
selecting the phase reference from either 4 or B inputs or a separate 
external timing reference 

5100 4- Channel Component / Composite WAVEFORM 
The 5100 handles three channels of component signals. plus a fourth channel for composte signais. m oued component / 
composite ! addles. Features are overlaid and parade waveform displays. component vector displays, and automatic bow -lie or 
'50ark lid" displays for timing checks. Menu -driven options select format (525/60. 625/50. and 1125/60 HDTV). full line -select. 
vector calibration, preset front -panel setups and more On- screen readout of scan rates. one- select. preset numbers. trigger 
source. cursor time and volts. 

5100D Digital WaveformNectorscope 
The 5100D can work in component digital as well as component analog laulnres land mixed operations). It provides compre' 
henswe waveform. vector. liming and picture monitoring capabilities. Menu driven control functions extend familiar waveform 
observations into highty specialized areas and include local calibration control, the ability to show or blank SAV/EAV signals in 

both the waveform and picture. the ability to monitor digital signals in GBR or VCbCr form, line select (with an adjustable win 
dow). memory storage of test setups with the ability to provide on- screen labels. flexible cursor measurements. automatic 
525/60 and 625/50 operation and much much more. 

5870 Waveform/Vectorscope wISCH and Line Select 
A two -channel WavelormNector monitor. the microprocessor -run 5870 permits overlaid waveform and vector displays 
as well as overlaid A and B inputs for precision amplitude and timmyphase matching. Use of decoded R-Y allows rela- 
tively high -resolution DG and DP measurements. The 5870 adds a precision SCH measurement with on- screen numeric. 
readout of error with an analog display of SCH error over field and line tunes. Full- raster line select is also featured with 
on- screen readout of selected lines. a strobe on the PIX MON output signal to highlight the selected tune. and presets to, 
up t0 nine lines toe routine checks. 

5872A Combination Waveform/Vectorscope 
All the operating advantages of the 5870. except SCH is deleted (line select retained). making it iceal for satellite woe. 

5864A Waveform Monitor 
A two -input waveform monitor that offers lull monitoring 
'addles for cameras, VCRs and video transmission links. The 

5864A offers front panel selection of A or B inputs. the choice 
of 2H or 2V display with sweep magnification. and hat fre- 

quency response or the insertion of an IRE lifter. In adddmn. 
a swdchable gain boost of 54 magnifies setup to 30 IRE 

units. and a dashed graticule line at 30 units on screen lacer 
lates easy setting of master pedestal Intensity and focus are 
lied and automatic for optimum display Supplied with an 
instruction manual and DC power cable. 

5854 Vectorscope 
A dual channel compact vectorscope. the 5854 provides pre 
croon checkout of camera encoders and camera balance, as 
well as the means for precise genlock adjustments for two or 

more video sources. Front pane: controls choose between A 

and B inputs for display and between A and B for decoder ref- 
erence Gain is fixed or variable. with Iront panel controls for 
gain and phase adjustments. A gain boost of 55 facilitates 
precise camera balance adjustments in the held. Supplied 
with a DC power cable 

Designed for EFP and ENG (electronic held production and electronic news gathering) operations. they feature compact size. 
light weight and 12 V DC power operation. Thus full monitoring lacdities can be carried into the held and powered from NP -1 

batteries, battery belts and vehicle power Careful thought has been given to the reduction of operating controls to facilitate the 
maximum in monitoring options with the operating simplicity demanded in field work. 

CORPORATE ACCOUNTS WELCOME 
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Prof essio al Services 

Bill Ferster's NewsWire 
Summarizes the important news events in the worlds 
of multimedia, video. animation, chips, mass storage 
and computers. The NewsWire is sent via email 
weekly for $49 per quarter. Please check out the 
web site for sample issues. www.stgetools.com/ 
bill 

GILMER & ASSOCIATES, INC. 

TECHNOLOGY / MANAGEMENT CONSULTANTS 

BRADGLMER 
PRESIDENT 

2207 RINGSMITH On 
ATLANTA GA 30345 
TEL 17701414.9952 
FAX 1770,493.7421 
EMAIL boimerellmmn 

NETCOM 
STATE OF THE ART ENGINEERING 

FOR AUDIO AND VIDEO 
ENGINEERING DESIGN CAD DRAFTING SERVICES 

LE FABRICATION PRE -WIRED PATCH PANEL RACKS 
SYSTEM INSTALLATIONS EQUIPMENT SALES 

(201)837 -8424 
FAX 12011 837 -8384 

Video2Net, Inc. 
Streaming Video Solutions for Broadcasters 

Robert J. Gordon 
President 
bgordon @ video2net. com 

www.video2net.com 

624 W. Main St. 
Louisville. KY 40202 
502 -584 -4100 
502- 568 -2501 fax 

Classi 

Professional Patching Systems 
Audio / Video/ Data Patchbaysl Patch Cords 
Harnesses/ Panels/ Cable Asemblies & Accessories 

Leading manufacturer Finest Ouaoty Supenor Sen.,. 

Toll Free: (877) 500.8142 
Fax: (818) 500 -7062 

Web nap wivw barre. corn Bittree PO Bos 3764 Glendale, CA 91221-0764 

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 

Your Best Source for 
FCC Rules! 

Rules 
covered: 

1, 11, 
Pike & Fischer, Inc. 17, 25, 

Available in kx se -leaf print. 
disk, and C1) -ROM. 

26, 
73, 

27, 
74, 

Call 800- 255 -8131. 
79, 101 

D.L. MARKLEY 
& Associates, Inc. 

CONSULTING ENGINEERS 
2104 West Moss Ave. 
Peoria, Illinois 61604 

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

Member AFCCE 

Want to become a more convincing 
communicator? Ask about 

Kare Anderson's fun and idea -packed 

"Say It Better Bootcamps" 
(and tapes) for the technologically 

savvy at kareand @aol.com. 

"NAME YOUR OWN PRICE 
ON DUPLICATIONS" 

AUDIO VIDEO CD -ROM DVD DISK 
Any Quantify 

WWW.QUOTEIT.COM 
"The First On -Line 

Name Your Own Price Web Site" 
A clivIalon ol Ou.SIS Interne/ Group a publicly Rao. company 

Why not run your 
business card here? 

Promote your services 
and increase business! 

Only $159.00 per insertion. 
Frequency discounts 

available. 
Call 800 -896 -9939 

For Sale 

Unique Ways To Interface Audio 
GMZ Electronics 

PC Boards For Modifications 6 .Stand A lone Nook Up. 

Four Idea's xbrk Beier with G3/2" 

I elk B.ck.Mw Mole 

Semi Pro w Pro BRer s'p ! K J 1E9 Intercom CAN 

4FIX' Pkentum Suoplt 
1851x' Scotto H -Iw) J .. 

Mixerlsert -send Buffer T r yy i 

1)- AILe01Iía 611, BOW) 

i ïi titF.e)t 

Adepli,e(lbkEQ.wruIHR (MI SWIMS 

IIhnp M Ibe Weh SIIe: 99 w.gmnkvTrrwlc..cmn 

Looking for the right 
candidate to fulfill your 
job requirement ?? 
Let Broadcast 
Engineering help... 

Call Brian Huber at 
1- 800 -896 -9939 

to place your Employment 
advertisment. 

140 

STOCK ANSWERS. 
For video duplication, demos, audition reels. 
work tapes, our recycled tapes are technically up 
to any task and downright bargains. All formats, 
fully guaranteed. To order call: 

(800)238 -4300 CARPE 

PH: 423 -5855827 
Im FAX: 423-585-5831 

SOU NO ISOLATION ENCLOSURES 
E -MAIL: whi5pereIOS.00m 

Vocal Booths WEB SITE: 

Broadcast Booths www.whisperroom .com 

etc... 116 S. Sugar Hollow Road 
Monslown,Tennessee 37813 

TEST PATTERN SOURCES 
SMPTE Bar & 12 Char. ID: 

$269.00 
Digital Pattern Generation. Front Panel 

Setup. Comp. and S -Video Outluts 
w it 56 .gekco.com GEKCO Labs 

FREE 44pg Catalog. 8 80 Audb 
eoVlvdq 

o Ap ollo. 
g.e, 

.w 

ar 

L .,ra. ,::;,., 
. 

OPAMP -LABS INCM(,323)r934 -3566 
. 1033 N Sycamore Av LOS ANGELES CA.90038 

www.opamplabs.com I 

Broadcast Engineering 
reaches 33,013 qualified industry professionals 

with your classified advertising message every month! 
Call Brian Huber at 800 -896 -9939 

to place your ad today! 
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For Sale 

B R O A D C A S T P R O D U C T S 

i1 

BECK 
SOGA TES 

16024 Central Commerce Dr., 
Austin, TX 78660 

1-888-422-8600 
FAX: (512) 670 -4390 

AESIO Digital /Audio Converter Panel 

Provides simple conversion between 110 ohm and 

75 ohm audio signals transformer coupled. INC 

connectors for 75 ohm coaxconnections. Removeable 

terminal block connectors for 110 ohm paired audio 

cable. 32 positions. Two rackunits (3.51.$1 ,245 

r tlfR! 1!*s. R 

TBC -RMT - TB( Remote Control Unit 

Remote control of up to 3 TBCs. For use with RC, 

Panasonic and Sony. Purchased with 12 or 3 

modules With 3 modules $960 
e = COMECCO _P 

SCR -4X8- Serial Machine Control Router - 

Input /Output Twelve rear mounted 019-F connec- 

tors (four conkaiers, eight devices). EIA RS -422 send 

and receive. Controls: Twelve lighted pushbuttons 

for channel assignment $1 ,080 
l i i_ID á_i i. i i-? 

_ 

SCP -10 -Serial 422 Patch Panel 10 x 10 

passive non.normalling serial data patch panel. 

Two rack units high. Legend strips and 10 patch 

cords included $400 

Circle (250) on Free Into Card 

Shopping for Equip 
Before you pay too much ... check ww 

ent . 

digibid.com 

The Internet Auction Mar 
Best Deals On the P 

etplace 
Janet! 

Circle (251) on Free Into Card 

Services 

Are You Exposed? 
Premium Cable Satellite Space 

Fully Protected 

GE SAT(OM ( -3 Full time DigiCipher -Il digital channels 

Fully protected & non -preemptable 

Located at 131 W.L. 

(.0.1. 2004 

Uplinking, playback, editing, and duplication services available 

Call Doug Greene at 303- 784 -8809 
or E -Mail at dgreene @jic.com 

JONES 

Help Wanted 

MASTER CONTROL OPERATOR - 

Applicants will be considered who have 
previous experience as Master Control 
Operator. Must be familiar with affiliate 
operations, satellite and microwave 
equipment. Knowledge of NTSC 
standards required. Must be willing to 
work nights /weekends and overtime as 
needed. To apply, send cover letter and 
resume to Human Resources Director, 
ABC25 WJXX, Inc., 7025 A.C. Skinner 
Pkwy, Jacksonville, FL 32256. Fax (904) 
332 -2527. No phone calls accepted. 

Circle (252) on Free Into Card 

KU -BAND TRUCK OPERATOR: Boston's 
finest production and transmission fa- 
cility is looking for an experienced SNG 
Truck operator. We are presently build- 
ing a state of the art Ku -band uplink 
vehicle with digital and analogue capa- 
bilities. We are looking for experience, 
client skills and a proactive personal- 
ity. This is a unique opportunity for the 
right player to become a part of a great 
team. References required. Fax cover 
letter and resume to 617 -926 -1794 or call 
800 -452 -5565. 

WE PLACE ENGINEERS 
Colorists & Post Prod. Editors 
Employer Paid Fees. 
20 Years personalized & 

confidential service. 
All USA States & Canada 

MAIL & FAX: 

KEYSTONE INT'L., INC. 
Dime Bank , 49 S. Main St., Pittston, PA 18640 LISA 

Phone (570) 655.7143 Fax (570) 654-5765 
website: keystoneint.com 

We respond to all Employee & Employer Inquiries 
Alan Cornish I Mark Kelly 
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TU2f1E2 STUf7If7S 
ENGINEERING /MAINTENANCE 

Turner Studios is building a 

world -class digital post /production 
facility and has the following 

positions available: 

MANAGER OF STUDIO ENGINEERING 
Min. 5 years exp in managing 

live television production events. 

MAINTENANCE ENGINEER - EDITORIAL 
Maintenance in an edit -support role. 

Tape maintenance exp. desired. 
Troubleshooting to component level. 

Min. 5 years exp. 

MAINTENANCE ENGINEER - 
GRAPHICS /EFFECTS 

Maintenance exp. in graphics - 
related television environments. 

Computer networking exp. a plus. 
Troubleshooting to component level. 

Min. 5 years exp. 

Come be a part of our team! 
Kevin B. Shorter 

Vice President of Engineering 
Turner Studios 

1050 TechWood Drive NW 
Atlanta, GA 30318 

MAINTANCE ENGINEER: WAND -TV in 
Decatur, III. needs to hire a staff engineer 
with RF knowledge and UHF experience. 
John Redman our transmitter and electrical 
expert is retiring. We are a twenty four 
hour ABC station in the very center of 
Illinois. The person we hire would be at the 
transmitter a few times a week and the 
studio with the rest of the maintenance 
staff the rest of the time. We have a Harris 
BTI IOU transmitter and would expect the 
person we hire to be able to troubleshoot, 
repair to the component level, and 
responsibly work under pressure., being on 
call. We would expect that the individual 
would be capable of migrating their 
expertise to the coming digital world. This 
is a full time job with company benefits. 
Send resume to WAND -TV, 904 Southside 
Dr., Decatur, II. 62521, attn: Chief Engineer. 
We are an EOE employer. 

VIDEO -EIC for new corporate all digital 
broadcast facility in Manhattan. Administra- 
tive and hands-on skills for all technical 
functions. Requires a broad range of tech- 
nical experience and the ability to function 
in a corporate environment. Start August 1. 

Send detailed resume and references to PO 
box 248, Tuckahoe, NY 10707. 

AUDIO TECHNICIAN: position at 
NASA /Dryden, Edwards AFB, CA. 
Capable of operating and maintaining 
multi -channel mixing boards, various 
microphones (including wireless) and 
PA amplifiers, audio cassette decks, 
portable audio systems, various hand 
held radios, radio paging equipment, 
intercom systems. Capable of 
producing studio quality products. 
Troubleshoot to a component level. 
Good written and oral communication. 
6-10 years experience. EOE. Send 
resumes attn: (BCVT) SPARTA, Inc., 
244 E. Ave. K -4, Lancaster, CA 93535 
Fax #661 -723 -1379. 

BROADCAST TECHNICIAN: Requires a 

minimum of 5-yr. experience working at a 
major market TV broadcast facility. Must 
possess the skills necessary to perform 
all assignments related to air operations 
and studio production, as well as be will- 
ing to work a variety of shifts and days 
off. An Associates Degree in electronics 
related field, technical school certifica- 
tion or FCC commercial license is pre- 
ferred. Mail resume or Fax 215 -581 -4515 
(no calls) to James D. Gilbert, Director of 
Engineering, WPVI -TV, 4100 City Ave., 
Suite 800, Philadelphia, PA 19131 EOE. 

REGIONAL SALES MANAGER; TeraNex, 
Inc.: TeraNex is a provider of high 
performance image processing 
solutions for the most demanding high 
definition and Digital Television 
requirements. TeraNet products will 
market the most advanced format & 
standards conversion, and compression 
pre -processing products. Regional Sales 
Manager Job requires 5. years of Direct 
Sales Experience to the Broadcast and 
Post Production Communities. Must 
have prior experience in managing 
System Integrators and Independent 
Representatives Strong understanding 
of computer technology. Requires 
excellent communication and 
presentation skills. Proficiency in MS 
Office. Competitive Salary and Benefits. 
Positions available in New York, Los 
Angeles, and Chicago. Send resume and 
salary requirements to Blair Johnson, 
TeraNex, Inc., 7800 Southland Blvd., 
Suite 250, Orlando, FL 32809 or email to 
Blair Johnson OTeranex.com. 

Invest Your Advertising 
Dollars Where Your 

Prospects Invest Their 
Time 
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MASTER CONTROL SUPERVISOR: 
wanted for HD /Digital facility. 
Responsibilities include development 
of digital /HDTV production facility, 
preparing schedules, training, quality 
control and daily operations. Qualified 
candidates must have a solid technical 
background, minimum of five (5) years 
master control switching experience. 
Bachelor's degree in related field 
preferred. Reply to Blind Box. 
Personal /Confidential, Classified Ad 
Coordinator, Broadcast Engineering 
Magazine, Dept. #793, 9800 Metcalf, 
Overland Park, KS 66212 -2215. 

ASSISTANT CHIEF ENGINEER: KTEN- 
TV, an NBC affiliate in the Sherman, TX/ 
Ada market, seeks a full time Assistant 
Chief Engineer. Candidate must have a 

minimum of one year experience as an 
assistant chief engineer or equivalent 
experience. Candidate should posses 
working knowledge of transmitters, 
microwave, digital storage and routing, 
station operations including; master 
control, production, traffic and news. 
Above average computer and technical 
skills are necessary. Candidate must be 
able to repair all electronic studio and 
transmitter equipment. Reply to: Chief 
Engineer, KTEN -TV, PO box 1068, 
Denison, TX 75021. KTEN -TV is an Equal 
Opportunity Employer. 

MAINTENANCE ENGINEER: NBC 
affiliate in E. Peoria, IL has an opening 
for an experienced Maintenance 
Engineer. Applicant should have strong 
component level troubleshooting skills 
with an eye for detail and a Can -Do 
attitude. Responsibilities include the 
installation and maintenance of all 
facility equipment including Avid 
editing, Phillips switching, Sony LMS, 
and JVC and Sony VTRs and cameras. 
Knowledge of P.C.s and networking a 

plus. UHF RF background desired. A 
minimum 5 years of broadcast 
maintenance experience is required. 
SBE certification a plus. This is an IBEW 
union position. Send resume to: WEEK - 
TV, Dennis Riley, 2907 Springfield Road, 
E. Peoria, IL 61611. Email: 309 -698 -9335 

Unlock the secret to 
successful advertising 
continuity is the key. 
Inquire today about 
frequency discounts. 
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Classifieds Help Wanted 
BROADCAST VIDEO TECHNICIAN: 
position at NASA/Dryden, Edwards AFB, 
CA. Capable of operating and 
maintaining at least three of the 
()flowing: 3 chip ENG cameras, Beta SP 

video tape machines, non -linear & 
linear edit systems, microwave and 
other broadcast video support 
equipment, i.e. A/V routing switchers. 
Troubleshoot to a component level. 
Familiar with utilizing CAD programs. 
Good written and oral communication. 
3-10 years experience. EOE. Send 
resumes attn: (BCVT) SPARTA, Inc., 244 
E. Ave. K-4, Lancaster, CA 93535 Fax 
#661- 723 -1379. 

RF DESIGN ENGINNER POSITION: 
Location: Colorado or northern 
California (your choice) Description: 
Design and development of next 
generation RF products, including Apex 
derivatives and new low power platform 
designs. Coninually improve product 
performance as well as design spin -off 
products to meet new customer's needs. 
Provide technical supervision to 
support personnel and be responsible 
for the administration duties of a small 
group. Handle complex engineering 
assignments and field application 
support with little supervision. Work 
with Reliability, Quality, Test 
Engineering and customers as 
necessary. Experience /Skills Required: 
BSEE and /or equivalent years of 
experience in RF design engineering; 
prefer 5+ years of related design 
engineerin experience; knowledge in 
process design; area of expertise is 
generally betweeen and including AM 
and FM broadcast bands (500kHz - 

107MHz) and TV broadcast bands 
(50MHz - 800MHz); ability to 
communicate in speech and writing; 
experience in Type I1 and Ill level 
projects; good understanding of ECO 
process; RF product knowledge. Salary: 
wide open Contact: Charlie Wirt, phone: 
512.255.5518 or email resume to: 
charliejazz@yahoo.com 

KNVA -TV seeks highly motivated 
Master -Control Operator to fill 
overnight position. Experience in 
Television is preferred, computer 
experience is a must. Applications will 
be accepted until June 27, 1999. Send 
your current resume to 908 West MLK, 
Austin, Texas. 78701. E.O.E, no phone 
calls please. 

TU2f1E2 STUDIOS 
DIRECTOR OF TECHNICAL OPERATIONS 

Reports to VP of Engineering for Turner Studios. Responsible for technical 
readiness of Turner Studios. Must have proven engineering management skills 
and ability to consolidate varied Turner Studios Engineering departments and 
activities. Ability to manage an overview of Turner Studios Engineering global 
needs, and present strategic and unified solutions. Must have the ability to 

create engineering project budgets and timelines. and track related accounting 
details. Experience in television systems design /installation, and television 

systems engineering /maintenance a must. 

Minimum of five years experience at network level television engineering or 
post /production engineering, with a minimum of a two -year associate degree in 

electronic technology or equivalent. Must be a resourceful self- starter with 
ability to make decisions. Must have ability to find creative solutions to 

television problems. Must possess good organizational skills and be capable of 

reviewing and supervising management -level engineers. 

Please send all contact information to: 

Kevin B. Shorter 
Vice President of Engineering 

Turner Studios 
1050 Techwood Drive NW 

Atlanta, GA 30318 

CHIEF ENGINEER, KETN - Kern 
Educational Telecommunications 
Network is a unique and highly 
successful operation that offers a full 
spectrum of services including 
broadcast television (PBS CP), radio, 
satellite network and production. We are 
seeking a hands -on Chief Engineer to 
plan and supervise the operation, 
maintenance and repair of TV facilities, 
transmitters, microwave, satellite 
uplink, ITFS, etc. Experience with digital 
video systems and DTV a plus. Licenses 
or certificates: FCC Commercial General 
Class Radiotelephone Operator's or FCC 

Restricted Radiotelephone Operator's 
Permit; SBE desirable. BS degree in 
electrical engineering, plus four years 
experience in broadcast engineering; or 
eight years experience in broadcast 
engineering. One year supervisory 
experience. Salary $4848 -$5875 per 
month. Maximum entry level $5337. 
Filing deadline 8/9/99. To request an 
application, contact Personnel Services, 
Kern County Supt. of Schools, 1300 17th 
St., Bakersfield, CA 93301, phone (661) 
636 -4747. 

Add Color to your 
Classifieds 

Interested in 

Uncapped Income? 
If you have incredible sales talent and drive, we 
have two unique opportunities. As National 
Accounts Manager, you will use radio 
knowledge, technical ability, and consultative 
sales approach to market Broadcast 
Electronics' industry leading products to the top 
companies in radio. As Senior Account 
Manager, you will use your radio expertise to 

sell directly to stations in your exclusive territory. 
You will be a high profile member of our 
overachieving sales team. Your compensation 
will be among the best in the industry, and your 
effort and result will earn you the opportunity to 

advance as we grow. 
Fax Res & Cover to VPSM 

603 -794 -8494 

TELECINE MAINTENANCE ENGINEER 
- Four Media Company, a leader in the 
post -production industry is seeking a 

telecine engineer for the graveyard 
shift. Experience in telecine systems, 
Rack -Cintel, Ursa Diamond. Duties 
include: Hands -on maintenance of the 
telecine systems and session support. 
Excellent benefits package. Fax resume 
to (818) 840 -7389. 
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Help Wanted 

SONY 
Contract /Consultant Opportunities 

Always wonted to work with on undisputed World Leader? Here's o chance to wok 
with the best in the business. Opportunities ovoiloble immediately fa state- of -the- 
art turnkey broadcast production and ploy -out projects. Requires full time presence 
of Sony's facilities in Son Jose. CA. to start. Trove) to job site will be required. espe- 
ciolly during the installation and testing stages of the project. 

Sr. Level Video Systems Design Engineer 
Job Code: BEM -LM- 7704233 

Job requires 5+ years professional exp in the design, operation. testing and 
mointenonce of large scale digital video and audio production and broodcast 
focilities. Job duties focus on the design of floa plons, equipment rock and potch 
boy elevations: and signal flow diogroms. Must be computer savvy. hove in-depth 
knowledge of MS Windows and Excel. and hove o strong electronics background. 
AutoCAD, LAN /WAN. ATSC. MPEG -2. AC -3 and video server experience o plus. 

Project Managers 
Job Code: BEM -DO- 7704233 

Job duties focus on the monogement of resources to execute fully -integrated 
broadcast systems. Must complete projects on time and within budget using 
your 5+ yeors' exp in project monogement in broodcost /production systems. 

Please forward your resume, Indicating job code, to: Sony Electronics Inc., 
3300 Zenker Rood, MD #51202, Son Jose, CA 95134 -1901. Fox 408/955 -5166 
or -moil sj_jobs@mail.sel.sony.com. EOE /M /F /D /V 

www.sony.com/jobs 

cN1 
THE WORLD'S NEWS LEADER 

ENGINEERS 
Turner Broadcasting System has career opportunities for ex- 
perienced television engineers. These career positions de- 
mand an extensive background in equipment maintenance, 
digital video and audio, and knowledge of computer systems 
and networks. 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 Phone: 404- 827 -1638 
TBS is an equal opportunity employer 

WDAY -TV: Has an opening for a Broad- 
cast Engineer. The position is for a 

technician in electronic repair. Expe- 
rience in the field of broadcasting pre- 
ferred. Person must have: 1) Minimum 
2 years degree or experience in elec- 
tronics. 2) Must be good with comput- 
ers. 3) A good driving record. Send re- 
sume to Tom Thompson at WDAY -TV, 
Box 2466, Fargo, ND 58108 or Fax 701- 
241 -5368. E.O.E. 

144 

BROADCAST MAINTENANCE TECHNI- 
CIAN: Requires self starter having ex- 
perience with Beta, VPR -3, PC's and 
other studio equipment maintenance. 
Experience with microwave, satellite, 
VHF & UHF transmitters, CADD ability 
and FCC General Class License pre- 
ferred. Contact Charles Hofer, Manager 
of Engineering Maintenance, WTNH -TV, 
8 Elm Street, New Haven, CT 06510. No 
phone calls please. EOE. 

Broadcast Engineering July 1999 

Broadcast Engineers 

STUDIO MAINTENANCE 
ENGINEER. Must be able to per- 
form the following duties: install and 
maintain studio transmission equipment 
including video switchers, audio con- 
soles, DVE, CG, SS cameras and robot- 
ics. Familiarity with automation systems 
and master control environment. Should 
possess a general computer /networking 
systems and master control environ- 
ment. Must be able to work on a rotat- 
ing shift schedule. Position Code SME 
IT ENGINEER- Must be able to 
install and maintain broadcast computer 
based equipment. Applicants should 
have a basic knowledge of video /audio 
systems in a television environment. 
Experience working with Tektronix 
Profiles, Avid Media Composer and HP 
Mediastream systems is essential. Must 
be proficient with PC hardware, server 
and network architecture. Possess 
knowledge of Newsroom computer sys- 
tems and non -linear editing. Expertise in 
various operating systems for MAC and 
PC based platforms. Please include 
salary history/requirements. 
Position Code ITE 

RF MAINTENANCE 
ENGINEER- Must be able to per- 
form the following duties: install and 
maintain RF related equipment in a stu- 
dio, transmitter and remote site environ- 
ment. Must be able to work on 
VHF /UHF solid state transmitters and all 
associated transmitter equipment. 
Ability to align and repair microwave 
TX/RX and all wireless equipment such 
as microphones and IFB. Knowledge of 
FCC rules and regulations. You must 
possess knowledge of analog /digital 
systems and a minimum of five years 
broadcast television experience. 
Applicants must be able to do compo- 
nent level repair and work well under 
pressure. Position Code RFM 

Candidates should have an engineering 
degree or equivalent technical training. 
SBE/FCC certification is a plus. If you 
want to be a part of the exciting transi- 
tion to HDTV in the most exciting city in 
the world, please send your resume and 
cover letter (with position code) to Kurt 
Hanson, WABC -TV, 7 Lincoln Square, 
New York, NY 10023. No telephone 
calls or faxes please. We are an equal 
opportunity employer. 
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Tom Cook, Dir., Editorial Development 

ART 
Andrew Brown, Art Director 
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John H. Battison, P.E., Antennas/Radiation 
Michael Robin, Digital Video 
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Harry C. Martin, Legal 
Larry Bloomfield, News Technology Editor 
Paul McGoldrick, Industry Watcher 
BUSINESS 
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Kathy Lewis, Advertising Coordinator 
Mary Mitchell, Classified Adv. Coordinator 
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Digital international 
BY PAUL MCGOLDRICK 

It used to be that you could go to 

different cities in the world and find 
different stores with unique items; now- 
adays everything is everywhere. Not just 
fast food joints, but major stores are 
repeated anywhere there are customers 
with money to spend. So, in the same 
pattern of proliferation, I shouldn't have 
been surprised at seeing the television 
programs overseas in the last couple of 
years. While I was sitting in relations' 
houses in the U.K. recently, the kids in 

one house were watching MTV while 
the 16:9 receiver in another was display- 
ing digital terrestrial broadcasting. 

While we might be jealous of the digital 
status quo already attained in the UK, it 
doesn't mean user penetration is high 
enough for the program suppliers. The 
most noticeable thing about the fight to 
increase the number of customers, and 
the competition between different deliv- 
ery systems in the UK, is the battle is 

focusing mostly on the set -top box (Sm). 

Digital delivery 
hilr I was over there, Rupert Mur- 

doch, a veteran of monopolies, threw a 

major wrench into the equation. He is 

now giving away the STB instead of 
selling it for about $320. BSkyB (Sky 
Digital) offers the normal terrestrial chan- 
nels free and has different packages up to 
a full -blown 200 channels. Maybe this 
loss leader will persuade more of the 3.5 
million existing Sky subscribers (analog) 
to go digital rather the only 500,000 so 

far. Yes, satellite antennas are every- 
where but mostly, it seems, on lower -cost 
housing (although I did notice one dis- 
creetly mounted in Windsor Castle). 

One of the other delivery systems is a 

UHF terrestrial transmission system of- 
feting 30 channels received on the same 

antenna the customer previously used 

for off -air analog. ONdigital has the 
benefit of being really easy to switch 
service to - but with a more limited 

program choice. They do have the exclu- 
sive rights to ITV2 (the second commer- 
cial program network) which started last 
month. That may have something to do 
with the fact that ONdigital is co -owned 
by ITV giants Granada and Carlton. The 
Sm for ONdigital sold for $320 but is 

now free - to match BSkyB. 

The third delivery system is cable. There 
are three major vendors but only one has 

an operation in each city that is wired. 
Although the systems are 50-channel 
analog at present, they are all converting 
to digital before the end of 1999. Pro- 
gram numbers will rival Sky and there 
will be no equipment to buy. One little 
extra thrown -in is a free telephone line 
on the cable - something that costs 
$170 a year from British Telecom. That 
probably explains why some of my rela- 
tions have gone to the cable solution. 

Can you imagine trusting your tele- 
phone line in downtown America to 
your local cable company? In my case 

there are four splices in the cable before 
it even gets to the pole across the road; 
most of the equipment was installed 
nearly 30 years ago and I don't trust 
them for my video. I certainly wouldn't 
rely on them for a 911 call. Cable is 

available to about 11 million homes in 
the UK with about 3 million signed up. 
The three largest vendors are Cable - 
Tel, Cable and Wireless, and Telewest. 
AT &T is a player with C &W, while 
Microsoft has recently put over $3 
billion into Telewest in its continuing 
thrust to own a significant part of the 
cable business worldwide. 

Committed to digital 
Despite the confusing nature of the 

offerings in the UK, it shows there is a 

commitment to digital, something we 
have not seen over here. While the na- 

ture of the digital offerings makes no 
pretense to be high definition today, 
there are plans for such upgrades. Must 
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carry is not an issue; all the vendors 
know that they have to carry all the 
existing terrestrial channels, otherwise 
they would not get any subscribers. The 
viewer base in the UK would not tolerate 
being unable to easily receive its daily 
dose of programs such as Coronation 
Street and EastEnders. Even the pro- 
gramming generated for Sky's chan- 
nels are carried by the other systems. 
Can you even imagine that scenario 
over here? 

And there is another alternative in the 
UK that simply has never existed as a 

culture in the U.S. Since the restart of 
television after WWII it has been possible 
to rent televisions in the UK. It allowed 
people to obtain receivers when they 
were financially unable to, and it signif- 
icantly helped accelerate the conversion 
of viewers to color when those services 

started at the end of the '60s. Viewers 
unsure about the best digital supply chain 
or worried that there might be an ulti- 
mate winner can simply rent the neces- 

sary equipment for about $3 a month. 
The ultimate winner will depend on 

program content. Whether it is sports 
or pay- for -view, the viewers will go for 
the system that delivers the programs 
they want. Have you heard me say "Tech- 
nology does not sell" before? What is 

noticeably absent in the U.K. and other 
countries is a real interest in home the- 
ater arrangements. Pumping "CD" 
quality out of the STBs is a wasted 
exercise at the moment, even in those 
homes that fully embrace digital. That 
psyche I do not understand as I find 
the experience of audio in the new 
systems to be paramount to enjoying 
the program material. 

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

Send questions and comments to: 
paul_mcgoldrick@intertec.com 
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Mark 

We thought you'd like 
to meet the people 
behind the products... 
after all, it's been 
25 years. 

Cindy 

Imm A Zero Defects Company 

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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You get great value... 

...when you combine Leitch's 
service with the Integrator's'" 
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Flexible, Expandable Architecture 
Combines multiple analog 
and digital formats in 4, 6 or 
8 RUs 
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single unit and 128x128 in 
multiple frames 
Prepares your broadcast, 
post or telco facility to switch 
today's and tomorrow's 
formats, including HDTV 
and ASI 
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Simplifies maintenance 
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and separate analog and 
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Comprehensive Control 
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matrix partitioning 
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BIG router. BIG benefits. 
BIG value. Make the move 
now! Call Leitch or visit 
www.leitch.com. 
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