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There are better ways to 
make sure your digital transition goes smoothly. 

Don't leave it up to chance. Choose an 

innovative company with smart solutions for 

your digital transition. As the leading 

supplier of analog and digital transmission 

technology, Harris has a full range of 

products and support services that meet 

your needs, now and for the future, 

including upgradable analog transmitters 

that let you migrate to DTV. 

Since our introduction of the first digital 

transmitter, we've had many breakthroughs 

that have become world standards. Our 

digital exciter is the standard for broadcasters 

and receiver manufacturers. But it's much 

more than great products that make Harris 

different. Being a key player in the 

development of digital transmission 

technology has given us experience and 

knowledge to make things go smoother - 
whatever your needs. 

We offer training, installation, and 24- 

hour technical assistance as well as many 

other helpful services. These are just a few of 

the things that make Harris a national leader 

and a company you can trust. So when it 

comes to making a smooth conversion to 

DTV, the best way isn't crossing your 

fingers, the best way is Harris. 

For more information on digital 

television training seminars or help in 

designing a smart transition strategy, call 

1- 800 -4- HARRIS ext. 3024. 

1- 800 -FOR -HARRIS ext. 3024 www.harris.com /broadcast 
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DiamondCD UHF 

Solid -State DTV Transmitter 

next level solutions 

WIRELESS 
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Faster siter 
Events seem to be happening at an ever -faster pace.... 

Life seems to be speeding up.....and it's not an illusion. 

Panasonic video editing systems will put you ahead. 

news BYTE 
TM 
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of Life 

I 

NewsBYTE 
TM 

(Fast Transfer Video Editing Workstation) 

gives you power over a producer's most precious commodity, 

time. It features the world's first built -in DVCPRO recorder player 

with disk transfers to and from tape at four times faster speed. 

Integrated software includes modules for input/output, sequence 

assembly, titling and graphics, audio mixing and system mainte- 

nance. With the optional disk array, video storage can go up to 

two hours and twenty minutes. 

First generation digital quality is maintained by editing in the 

DVCPRO compression format, and newsBYTE's built -in switcher 

provides a host of real -time special effects during editing. 

TM 

DVEDIT is Panasonic's all- digital DVCPRO based ronlinear 

editor for the NT platform in a pre- configured, fully integrated 

real time editing system. DVEDIT features a dual -codec DV video 

engine, a streamlined version of POSTBOX editing software, real 

time Jog Pad edit controller, over 110 real time transition effects, 

internal SCSI media hard drives (70 minutes of video) and RS -422 

VTR control card, all working under Windows NT'. 

NewsBYTE and DVEDIT. No wonder that in the fast -moving busi- 

ness of news and production, people are moving to Panasonic. 

For more information call: 1- 800 -528 -8601 
Upon request enter product code 07 

wsBYTE and DVEDIT are trademarks of Matsushita Corporation of America. 
Windows NT is a registered trademark of Microsoft Corporation. 

Panasonic 
Broadcast & Digital Systems Company 
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From front line to studio, Philips LDK 100 Series 
cameras deliver unbeatable flexibility. Plus superior 
digital signal processing, for picture performance 
'econd to none. All in a future -ready design concept 
that makes the LDK 100 today's best investment for 
tomorrow's imaging world. For the full picture visit 
our web site at www.broadcast.pl, 

Circle (11) on Free Info Card 
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ON THE COVER: While complying with 
the new DTV standards. many broadcast- 
ers are taking advantage of features found 
in all- digital audio systems. Solid State 
Logic's digital broadcast console 'Aysis 
Air" has become the console of choice for 
WLS- Chicago. KGO-San Francisco. WRC- 
Washington, D.C. and TV2- Norway (pic- 
tured). Photo courtesy Solid State Logic. 
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digital newsgathering- plus other business news items. 
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Answer the Survey Question found on the 
home page of the BE web site and your 
response may be selected to appear in an 

upcoming issue of Broadcast Engineering 
magazine. You will also have a chance to 
win prizes. 

Check out the web site for quick access to 
articles and other reader resources. 

September 1998 

FREEZE FRAME 
A look at the technology that shaped this industry. 

Do you remember? 
In what year was the 

Ampex VPR -5 released? 

Describe your experience 

with the deck and receive 

a deck of Broadcast 

Engineering playing 

cards. Enter the 

contest at 

www.broadcastengineering.com 

A NEW PORTABLE Y'VTR 
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T1 1E 
AMAZING 

VPR-5 
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JFXc 
Engineered For Performance. 

Designed For Comfort. 

The iris ring is 
angled for a better 
view, so adjustments 
can be made quickly 
and more efficiently. 

J21 aX7.8B 

The control unit has 
been re- designed to fit 
comfortably into the 
palm of the hand, while 
extra padding has been 
added to the band. 

The iris control is now a two -function 
rotary push switch for easier 
utilization. In the manual mode, the 
iris torque selection can be normal 
or heavy, satisfying the individual 
needs of the operator. 

The lighter weight IFxs lens achieves an 
even wider range of reduced aberrations 
by incorporating an X- Element into a 
newly engineered Power Optical System. 

The new IFxs lens J21aX7.8B 
as it compares in size to the 
J20aX8B and J15aX8B. 

For more info 
Call 1 -800- 3214388 
(In Canada: 905 - 795 -2012) 

http://www.usa.canon.corn 

Emmy winner for "Implementation in 
Lens Technology to Achieve Compatibility 
with CCD Sensors." 

Circle (12) on Free Info Card 

Maximize Your 
Camera's Performance. 

Canon 
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One size doesn't fit all 
Seems a new survey shows that the consumer's appetite for TV remains strong - and that appetite 

will translate into a demand for the new digital services now being developed by broadcasters and 
others. However, despite the driving forces of programming, there is new data from the research firm 
of Frost & Sullivan that shows it's the replacement cycle of TV sets that will actually drive the purchase 
of new TV sets. With a typical life span of 12 years, seems the old- fashioned analog sets will be around 
for a long time. In addition, new TV sets still have to work with old technology and that creates a 

problem. 
Ever consider how important it is to keep one technical foot firmly planted in the good old days? For 

instance, that new digital stereo you may have bought probably has a couple of analog inputs. Why? 
Certainly not because there's a new digital turntable coming along. 
It's because the manufacturer thought you might want to play some 
of those old analog LPs that you're storing in the basement. Or, 
maybe you'd like to play some of your old analog cassettes; after all, 
not everyone has upgraded to mini -disc or DAT. New technology 
seldom exists in a vacuum. Rather, it usually has to work with legacy 
(that means old) equipment. 

All this translates into the requirement that all those new TV sets 
will have to interface with an array of analog sources - VCRs, 
satellite TV IRDs, cable boxes and, heaven forbid, an old- fashioned 
TV antenna. The same goes for new set -top boxes (STBs). In 

addition, these devices will have to provide both analog and digital 
outputs. Why? Because, for the most part, the STBs will not be used 
with digital TV sets, but with old- fashioned analog TV sets. Those 
sets will require a 7512 RF feed or video on an RCA plug. 

There is also research showing that all this new DTV technology 
could mean bad news for cable companies, like Time Warner and 

TCI. In July, Ovum, a technology analyst group, released a study that predicted a sharp decline in the 
number of cable subscribers, as consumers adopt digital technology. According to the study, consumers 
will drop analog cable services unless that industry embraces digital technology. Ovum's principal 
consultant, John Moroney, said, "The cable companies now face a new competitive challenge in which 
both satellite and terrestrial broadcasters are able to offer viewers as many high -quality channels as 
cable service providers." He also states that consumers can expect to see cable companies and telcos 
align themselves against broadcasters in a head -to -head battle to win over the viewers. Moroney also 
said that unless the cable industry responds early to the new competitive threat from broadcasters, they 
will suffer major losses. Sounds like fun to me. 

For more information on these two studies, see the company's respective web sites: Ovum 
Www.ovum.com and Frost & Sullivan www.frost.com. 

Brad Dick, editor 

direct: brad_dick @compuserve.com 
web site: www.broadcastengineering.com 
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GO fJAßflt1niM 
/5-mrting a only $164k 

Yes, starting at only $164k you can kiss 
goodbye that old linear suite and go on -line, 
non -linear with the all -new Editbox Platinum. 

You can have it all: 
Superb 601 non -compressed quality 

Awesome Editbox speed and productivity 

16:9 DTV ready today! 

F:exible, integrated video and audio tools 

Fabulous effects power 

Unbeatable cost -effectiveness 

Great ROI 

Super user -friendly interface 

All that and more starting at only $164k 

Seeing is believing. Book your demo today. 
Don't ̀ vim, call 1 800 218 0051 ex.Platinum 

Blindes lave more dun. 

QUANTEL 

EDITBOX N PLATINUM 
the seriously affordable Editbox 

Quantel Inc., 28 Thorndal Circle, Darien, CT 06820 Tel: +1 203 656 3100 Fax: +1 203 656 3459 http: / /www.quantel.com 
Circle (13) on Free Info Card 
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Readers knock cable and 
Ma Bell 
Dear Mr. Dick, 

Three cheers for your realistic com- 
ments on the TCl/AT &T deal. Con- 
sumers don't realize what the TCl/ 
AT &T deal really means. We just gave 
Ma Bell back her house that we took 
away some years ago. They will be able 
to control the rates that affect each 
one of their users. I agree with you 
and have an eye on the sky (Echo 
Star). I just built a new house and 
declined cable service; the phone, 
however, is a another problem be- 
cause I have two teenagers. 

JOE CIRINCIONE 

PRODUCT MANAGER 

VIDEOTEK 

Dear Brad, 
Thank you for the comment about 

TCI and AT &T merging. I can't 
think of a better place for me to 
share one of my favorite broadcast- 
ing stories. 

Said the AT &T official in charge of 
radio: 

"We have been careful, up to the 
present 119231, not to state to the 
public in any way, through the press or 
in any of our talks, the idea that the 
Bell System desires to monopolize 
broadcasting; but the fact remains that 
it is a telephone job, that we are tele- 
phone people, that we can do it better 
than anybody else, and it seems to me 
that the clear, logical conclusion that 
must be reached is that, sooner or later, 
in one form or another, we have got to 
do the job. "* 

What a visionary! Perhaps AT &T 
will return the spectrum to its "hands - 
off" attitude toward content. Could 
AT&T's capitalization uncapitalize the 
media element of TCI? Will conduit 
(media) be distinctive from content 
provider (media)? Maybe AT &T will 
offer a national OVS and return to 
charging content providers (program- 
mers) for the transmission path to 

homes. Hmmmmm. 
Alas, AT &T could provide innova- 

tions that broadcasters will latch onto, 
as they have in the past. Remember 
WEAF, the AT &T station, that first 
developed network syndication, com- 
mercial sponsorship and the audio mix- 
er? No doubt they will continue to 
experiment with ways of integrating 
telephone and broadcasting facilities 

i] you be 
having wine wiJ6 
your cable? 

12 

-one reason WEAF was built (1922). 
*Head, Sydney W. 1976, Broadcasting 

in America: A Survey of Radio and Tele- 

vision, 3rd Edition. Houghton Mifflin. 
(Danielian, N.R. 1939 AT &T: The Sto- 
ry of Industrial Conquest. Vanguard, 
New York. Rep. Arno Press, 1971.) 

SAM DANA 

ENGINEER 

TUALATIN VALLEY COMMUNITY 

ACCESS (TVCA) 

Hey Sam: 
I think we could have substituted the 

name Microsoft in place of AT&T, 
changed telephone to computer and 
your story would sound like some- 
thing written today! Scary, isn't it? 

BRAD Dick 
EDITOR 

Need more information? 
Dear Editor: 

Can you send me some reading mate- 
rials regarding DTV and HDTV. I 

haven't subscribed to Broadcast Engi- 

Broadcast Engineering September 1998 

neering yet. Maybe you could help me. 
Thank you very much and I'll be wait- 
ing for your reply. 

JAMES SANTIAGO 

ENGINEER, SPECIAL PROJECTS 

Dear James: 
There is such a wealth of information 

out there, it would be impossible for me 
to supply you with a cross section of 

background material. I suggest you 
call 1- 800 -543 -7771 for a free cata- 
log of Intertec books. 

Other resources include the web 
site www.technicalpress.com or 
these publishers: 

Howard W. Sam's, 800 -428 -7267; 
www.hwsams.com/ 
Wiley Press, 800 225 -5945; 
www.wiley.com/ordering 
Focal Press, 800 -366 -2665; 
www.bh.com/register/us/index.htm 
Prentice Hall, 800 -643 -5506; 
www.prenticehall.com 

Society of Broadcast Engineers, 
317 -253 -1640; www.sbe.org 

NAB Publications, 800 -368 -5644; 
www.nab.org 

Fortunately, once your subscription to 
Broadcast Engineering magazine starts, 
you'll be kept up to date on all that's 
important with the new technology. 

BRAD DICK 

EDITOR 

The missing page 
Seems that the printer goofed on 
the July issue and part of 
"Transmission -line trade-offs for 
DTV," on page 81 is missing from 
some copies. The story was 
written by Bob Leonard at the 
Andrew Corporation. You can 

download a complete copy of the 
article by visiting the Broadcast 
Engineering web site at 

www. b r o a d c a s t e n g i n ee ri n g .com . 

Send your comments to 
brad dick @compuserve or 

Fax 913 -967 -1905 
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The New Instant Replay' 2.0 
Instant sound effects. 

Instant music. Instant fun. 

Instant Replay 
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HOT-KEYS 

Take it out for a 10 day joy ride. 
Instant Replay puts a thousand audio 

clips right at your fingertips. 
You want sound effects? You got 'em! 

You want music and song? It's yours... 
as much as you want. In fact, Instant 
Replay holds up to 24 hours of your 
greatest material. 

With everything on -line, titled, 
timed and ready to play, Instant 
Replay is fast, fun and easy to use. 

And with 50 Hot Keys, you're in the 
driver's seat creatively. 

So, take us up on our offer to 

go out for a joy ride with 
Instant Replay. It's on us. 
We're that sure pwjveep 

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

*A new SCSI port supports the use 
of external disk drives to expand 
storage capacity. 

Newly designed front panel graphics 
make for easier operation and you 
can now choose linear or Dolh_y° 

AC -2 recording format. 

Attention call 
letter stations" 

You're only a 
phone call away 

from a free 
j10 -day Test Drive. 

So try it out. / We'll understand if 

you don't give it back. 

(818) 991 -0360 

PROFESSIONAL DIGITAL AUDIO 

For more information call (818) 991- 0360 / Fax (818) 991 -1360 / e -mail: info @360systems.com / Website: www.360systems.com 

et 1997 -360 Systems " Offer good in US ana Canada only Circle (14) on Free Info Card 
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News 

Be- Gates! 
BY LARRY BLOOMFIELD 

Normally this would be considered 
a German greeting spelled incor- 

rectly. Or is it really an omen of things 
to come? According to recent informa- 
tion, Microsoft and Thomson multime- 
dia entered into a strategic relationship 
with respect to interactive television. 
Sources in Redmond, WA say that the 
companies will focus on the cre- 
ation of enhanced television by 
offering supporting services and 
DTV products. If you've been fol- 
lowing the computer industry's interest 
in getting involved in television, there 
isn't a person reading this that should 
be even remotely surprised. 

Microsoft and Thomson jointly an- 
nounced that they have signed a mem- 
orandum of understanding to develop 
and promote interactive and enhanced 
TV products and services, and to accel- 
erate the adoption of digital television 
globally. Watch out! 

After the normal wait- and -see due - 
diligence period and all the bureaucratic 
regulatory approvals, Microsoft propos- 
es to take a 7.5% interest in Thomson 
multimedia and one seat on the Thom- 
son board of directors. Microsoft will sit 
on a newly formed strategic committee 
of Thomson multimedia. The camel's 

sources in the northwest, the compa- 
nies will work to develop and promote 
new enhanced televisions (eTVs), which 
include an electronic program guide 
and support for interactive TV pro- 
grams. Microsoft will provide HTML- 
rendering technologies based on the 
Microsoft Windows CE operating sys- 

tem for use in these eTVs. The 
new eTVs will provide consum- 
ers with an integrated TV receiv- 
er, in analog and digital versions, 

that provides access to the types of 
interactivity only available today 
through set -top boxes. 

nose is well into the tent. 
You'd think getting into bed with Mi- 

crosoft would be enough, but not for 
Thomson. In a parallel move, NEC, 
Alcatel and DirecTV are also entering 
into agreements with Thomson and, 
after the aforementioned legal mumbo - 
jumbo, propose to take 7.5% interest 
each in Thomson multimedia. 

What could possibly come out of all 
this handshaking? According to news 

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

Cost matters 
Only 6% of early adopters of DTV are willing to pay $4000+ for a 

digital TV set. 

35% - 
30% - 

CO 

J 25% - 
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20% - 
W Q 15% - 
Nr 
=m 

10% - 
5% - 

t I 0% 
<$1.000 $1.000- $2.000 -5 $3.000.' $4.000 $5.000 $6.000+ Not sure 

$1.999 $2.999 $3,999 $4.999 $5,999 

PRICE ($) 

Source: Access Media International (USA). Inc. / www.ami- usa.com 
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You'd think getting into 

bed with Microsoft 

would be enough . . . 

"Microsoft believes that consumers 
can only benefit from the fruits of this 
relationship," said Craig Mundie, se- 

nior vice president, consumer platform 
division, Microsoft. "Thomson's lead- 

ership in consumer electronics, com- 
bined with Microsoft's desire and abil- 
ity to provide technologies to enable 
digital television, is sure to bring prod- 
ucts and services to the market that 
consumers will embrace and which will 
improve their entertainment experience 
with TV." Thierry Breton, chairman 
and CEO of Thomson multimedia said, 
"The time has come for the information 
technologies industry and the consum- 
er electronics industry to combine their 
skills in order to offer to the mass 

market innovative products and servic- 

es." Breton added, "Our combined ef- 

forts will accelerate the emergence and 
the deployment of eTV, which for us is 

clearly based on interactive television 
and digital television. The strategic co- 

operation between Microsoft and Th- 
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Audio Solutions 
We'll help you put the pieces together. 

Audio testing requires specialized solutions. 
Audio Precision offers three lines of audio analyzers. 

ATS-1 
Analog audio test system - 2 channel : Advanced LCD front panel display and controls : Smart GPIB interface w /HP 8903B 
compatible mode : High performance, 
cost effective: 
Residual 
Noise 1.5uv, 
22Hz -22kHz 
System THD +N 

0.0025 % +3uv 

System One : The Recognized Standard for analog & digital audio : versatile and fast : PC or GPIB interface 
- APWIN for Windows 95TM 

® - GPIB drivers for ii 
v 99 irpo, 9,4,2 1 

System Two 
4 A new standard for today's digital 

and analog systems . Analog and digital audio testing : Digital interface testing and measurement 
s PC /Multimedia audio testing 
: Reduced bit -rate codec testing for audio 

& telecom : Digital converter testing 
Analog residual THD +N <_0- 0004% ( -108dB) 
Digital analyzer noise <_- 140dBFS, wideband 

National Instruments 
LabView /LabWindows : High speed FASTTRIG 
synchronous multitone 
testing on DSP versions : Dual DomainTM version 
includes digital I/O : Total analog system 
THD +N residual 

0.001%+1.50v, 
22Hz -22kHz 

Thousands of customers worldwide choose 
Audio Precision analyzers because we offer 
a complete family of audio testing solutions. 

Our worldwide force of Audio Precision 
representatives will be pleased to provide 
further information and help you find 
solutions for your audio testing. 

Audio . 

precision 
P.O. Box 2209 
Beaverton, OR 97075-2209 
(503) 627-0832, 1-800-231-7350 
FAX: (503) 641-8906 
Web site: www.audioprecision.com 

.YTERNATIONAL DISTRIBUTORS: Australia: VICOM Australia Ply Ltd.. Tel 3 9563 7844; Austria: ELSINCO GmbH, Tel (1) 815 04 00, Belgium: Heynen NV_ Tel 11 60 09 09, Brazil: INTERWAVE LTDA.. 
el (21)4 94-21551 Bulgaria: EL SIPCO Rep Office Soda. Tel (2)958 1245: Canada: GERRAUDIO Distribution, Tel (613)342-6999, China, Hong Kong: A C E (Intl Co. Ltd , Tel.2424 -0387; S 8 V Instruments Co Ltd. Tel 28339987. 

tla: ELSINCO Rep OlñceZagreb. Tel 16153450: Czech Republic: ELSINCO Praha spot .sro. Tel (2)496689,Dertmerk:rips Eleklronikeps Tel 86571511; Finland:Genelec OY, Ted 17 813 311 France: E TS Mesureur. 
el (1) 45 83 66 41. Germany: RTW GmbH d Co KG . Ted 221 70913-0 Greece: KEN( Elecbontcs Ltd . Tel- 6748514/5; Hungary: ELSINCO Budapest KFT. Tel (1) 339 0000: India: Comecon Industnes. Tel U -6311606. 
r I: Dan-El Technologoes. Ltd. Tel 3-6478770.1.1y:AudioLink semi . 7,1.521648723. Japan: TOYOCorporauon.Tel 3 (5688)6800, Korea: BBPIntemationel Co., Ltd., Tel 2546- 1457. kóóys1a: Test Measurement d Engneenng 
dn. (Selangor). Tel. 3 734 1017. Test Measurement d Ergineennp Sdn. (Penang), Tel 4 6422088. Netherland*: Heynen B.V . Tel: 485 55 09 09. New Zealand: Mollo d Video Wholesalers. Ted 9 279 7206. Norway: Lydconsull. 
sl 47-69178050. Poland: ELSINCO Polska sp zoo . Tel: (22) 39 69 79. Portugal: AaYon Elecboecust,ce ide . Tel 1 940 1785; Sin : THE Systems Pie Ltd ,Tel: 747 -7234. Slovakia: ELSINCO Slovensko s r o 
:I (7)764165,SIovenla: ELSINCO d.o.o..(61) 1336279; South Atriea: SOUNDFUSION MFG.. Tel: 11477-1315. Spain: AlavaIngenteros. Tel. 91 567 97 00. Sweden: TTS TeI& Ton Studideknik AB.Te1: 31 52 51 50. Switzerland: 
r W A Gunther Audio Systems AG. Teh 1 910 45 45. Taiwan, R.O.C.: Double Advance Tech . Tel 2 2596 0696; Thailand Massword Company Ltd .Ted 2- 294-4930. United Kingdom: Thunby Thandar Instruments. Ltd 
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12,003 THINGS TO 

THINK ABOUT WHEN 

LOOKING FOR A 

VIDEO SERVER. 

The first 12,000 are the number 

of Tektronix Profile server channels 

already installed - four times the 

installations of any other server. 

Number 12,001 is the Profile's 

ability to function as a workhorse 

server across a wide range of 

applications. Number 12,002 is our 

professional -quality PDR300 MPEG2 

4:2:2 format. And number 12,003 

is the leadership anc experience 

Tektronix brings in delivering 

turnkey systems that move 

broadcasting technology forward. 

For even more to think about, 

call 1- 800 -TEK -VIDEO dept. 713 or 

visit www.tek.com /Prafile /12,003 

Tektronix 
i 
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omson multimedia will make intelligent 
television happen and enable both com- 
panies to enter successfully the next cen- 
tury's multimedia services arena." Mi- 
crosoft has been trying to get their Web - 
TV set -top boxes on the street, but has 
had little success. Also, as part of this 

move, Thompson will license and sell 
WebTV set -top boxes under its RCA 
brand in the United States and the 
Thompson brand in Europe. 

In support of these efforts, Microsoft 
and Thompson plan to collaborate on 
products and services related to the fu- 

ture of television with a common U.S. - 

based team. One focus of this effort will 
be the development of products and 
services for digital television that com- 
bine WebTV technologies with Thomp- 
son technologies for satellite and cable 
operators. 

FCC gets border agreements 
Between Congressman Tauzin, Sena - 
tor McCain, the FCC, the ATSC, 

CEMA and everyone else pushing for 
DTV, one would think that most all the 
hurdles had been cleared out of the 
way, so broadcasters could get on with 
spending their hard -earned money on 

the road to better television; apparent- 
ly this is not the case. According to 
information issued recently by our elec- 
tronic watch dogs (the FCC), they've 
just cleared the way for five Los Ange- 
les TV stations to air new higher -qual- 
ity digital broadcasts. 

The FCC entered into sep- 

KTTV -TV are required by the FCC to 
begin on May 1, 1999. Anyhow, the 
FCC said the agreement would permit 
all five U.S. stations to meet the com- 
mission's deadlines for beginning dig- 
ital broadcasts. 

And, that's not all; 17 other stations 
in New York, Boston, Chi- 
cago and Detroit had to 

arate agreements with 
Mexico and Canada that 
remove a regulatory obsta- 
cle for stations in Los An- 
geles, New York and other 
top markets to air digital 
signals. A memorandum of 
understanding between the 
Federal Communications 
Commission and Mexico's 
Secretariat of Communica- 
tions and Transportation 
was announced in late July. "The agree- 
ment will bring the benefits of DTV to 
consumers quickly," said FCC chair- 
man Bill Kennard. 

The stations involved include the three 
major network O &O's. Of these, 
KABC -TV, KNBC -TV and KTLA -TV 
have volunteered to start their digital 
broadcasts in November. KCBS -TV and 

be covered under a series 
of agreements that the 
FCC made with Canada. 
A list of these stations was 
not immediately available 
from the FCC. Additional 
agreements are still neces- 
sary to cover other U.S. 
stations on the Canadian 

border which will begin airing digital 
TV at a later date. Before broadcasting 
in digital, these "border stations" need- 
ed agreements with Mexican and Ca- 
nadian regulators that their signals 
would not interfere with the respective 

country's broadcasts. That's fair - we 
wouldn't want their stations interfer- 
ing with us. But why wasn't this done 
before all the edicts about Nov. 1 and 
May 1, 1999, relating to the top 10 
markets were issued? 

Another example of your tax dollars 
at work in Washington. 
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DTV 101 for 
retailers 
The Consumer Electronics Manu- 

facturers Association (CEMA) recent- 
ly announced that it will produce a 

digital TV transition guide for con- 
sumer electronics retailers. 

The guide is designed to provide 
retailers with the language and in- 

formation they need to facilitate a 

successful launch of digital and high - 
definition television later this year. 

CEMA says it will be distributed to 
attendees of their DTV summit and 
at other retailer educational events 
this summer. 

This guide will be the definitive 
resource for the terminology, tech- 
nical information and policy issues 

that surround digital television. 
CEMA will also distribute the guide 
to retailers as part of its Retailer 
Education Road Show. The tour is 

designed to provide retailers with 
an update on all aspects of digital 
TV from manufacturing, broadcast- 
ing and programming perspectives. 
The National Association of Broad- 
casters (NAB) is cosponsoring the 
tour, so it might not hurt for local 

TV folks to find out when and where 
these meeting will be held in their 
communities and participate, if pos- 

sible. 
The DTV guide will highlight the 

latest consumer research, market 
projections for digital TV products, 
regulatory issues affecting the roll- 
out manufacturers' plans for digital 
TV broadcasters' transition efforts 
and retail strategies for DTV and 
related technologies. There's noth- 
ing like being present to answer any 

questions from the broadcast stand- 
point. 
Additional information can be 

found at www.cemacity.org. 
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The experts agree... 
the best image requires the best technology 

FAROUDJA. 
For HDTV Solution 
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The award winning Digital Format Translatorr" 
line from Faroudja provides the solution to 
broadcast studios and production houses that 
need HDTV -like images from interlaced analog 
and digital sources. 

The Digital Format Translator applies patented 
Faroudja technology to produce HDTV -like images 
at 480P 720P and 10801 rates, plus complete 
aspect ratio and image scaling controls. 

There is far more to HDTV than just scan rates. 
Only Faroudja's patented technology can match 
the stunning quality that HDTV offers. 

Call today to arrange a demonstration. 

FAROUDJA 
PICTURE PLUS- 

750 Palomar Avenue Sunnyvale. California 94086 
Tel: 408/735 -1492 Fax: 408/735 -8571 Email: salesefaroudjacom Web: wwwfarouclja.com 
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Must carry 
hody likes to be told what to do, 

IM but this may be the case after the 
FCC gets finished with the must -carry 
issues as they relate to the new digital 
TV channels. The commission is walk- 
ing a tightrope, trying to stay neutral. 

The FCC has some of the best techni- 
cal minds in the country, but these are 
not the good old days back when the 
commission did what they thought best 
for all concerned. As a result of that 
kind of thinking and 
action, we ended up with 
a very fine, technically 
superior, broadcast in- 
dustry. The commission 
has, however, slowly 
drifted into a wishy- 
washy, let the non -tech- 
nically, uninformed con- 
sumer, swayed by flashy 
layouts from Madison 
avenue ad agencies, 
make the decision for 
them. 

With that in mind, it 
appears that the commissioners are 
steering clear, as usual, of any broad- 
cast /cable industry face -off over digi- 
tal must -carry rules. The time -proven 
contest of the clash of differing opin- 
ions in a public form has always been 
the best way to ascertain the better way 
of doing things. Why should it be any 
different for this issue? 

In their lack of effort to decide how 
the rules will apply to digital broadcast 
signals, the commissioners took no 
position, let alone a tentative one, on 
whether they will require cable sys- 

tems to carry analog and digital signals 
of broadcasters. 

So here we go again. The FCC has 

proposed seven possible approaches 
to the issue ranging from an immediate 
digital carriage requirement to no re- 

quirement during the industry's transi- 
tion to digital television. Other options 
would phase in a digital must -carry 
requirement over a period of time. 
What kind of bunk is this? 

Broadcasters are being required by 
Congress to spend millions of dollars at 
each of the nations more than 1,700 TV 
broadcast stations to comply with the 
move to digital delivery of TV signals. 

The cable companies are the conduits 
through which most TV signals in a 

local, and sometimes from not so local, 
area find their way into the homes of 
many Americans. It would stand to rea- 

son that they have a charter -bound obli- 
gation to continue to do so with any new, 
legal signal, irrespective of format. If the 

cable broadcasters can't keep up with 
the rest of the industry, perhaps they 
should get out of the business or turn it 

over to those who can 
keep up- and the FCC 
can be there to ensure 
this happens. 

At the other end of 
the spectrum, FCC 
chairman Bill Kennard 
said, "I want this de- 
bate to focus on con- 
sumers." He urged the 
industries not to make 
bold pronouncements 
and plot litigation strat- 
egies, "We need to get 

beyond the rhetoric." 
To that, all 1 can say is look who's 
talking. 

As expected, the broadcast and cable 
industry leaders have not surrendered 
any rhetorical ground to each other as 

they reacted to the FCC's neutral stance. 

National Cable Television Association 
president Decker Anstrom said, "We 
will vigorously oppose any attempt by 

the government to mandate carriage of 
both the broadcaster's digital and ana- 
log signals. We'll never agree to that." 

It certainly appears that the cable 
industry wants to control the digital 
rollout. This is the tail wagging the 
dog. "The FCC has a responsibility to 
ensure that cable systems will not im- 
pede consumers from receiving the full 
benefits of this new technology," said 
National Association of Broadcasters 
president Eddie Fritts. 

Any rules that the commission adopts 
on the must -carry issue will probably 
not take effect before the first stations 
begin broadcasting digital signals in 

November. Like good politicians, some 
officials indicate they are in no hurry 
to wrap up the rulemaking, copping 
out to the supposed uncertainty of 
consumer acceptance of the new tech- 

Bill Kennard, FCC chairman 
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nology. One proposal would defer the 
issue for a few years, suggesting that 
stalling would allow cable operators 
and broadcasters to find a successful 
business model for digital television. 

Cable and broadcast industry leaders 
have been conducting their own talks 
about cable carriage of the digital sig- 

nals, but no industry resolution of the 
must -carry issue seemed imminent. 

According to our good friends at 
Tele- Communications Inc. (TCI), "An 
active dialogue continues about the 
issues surrounding digital broadcast- 
ing and what it entails. There are a 

number of extremely complex issues, 

and there seems to be very little con- 
sensus on how to approach this. It's 
very fluid at the moment." 

Based on TCI's attitudes and cooper- 
ation in the transition to DTV and 
HDTV in the past, one could not ex- 
pect anything more from them. TCI 
appears to be more focused on arriving 

ICI appears to be more 

focused on arriving at 

an overall strategy for 

dealing with the 

carriage of digital 
broadcast signals than 

on worrying about 

getting into 

agreements with 

broadcasters. 

at an overall strategy for dealing with 
the carriage of digital broadcast sig- 
nals than on worrying about getting 
into agreements with broadcasters. 
Other cable industries pundits believe 
that with the numerous technical is- 

sues unresolved, definitive agreements 
are unlikely for several months. It ap- 
pears that it's time to belly up to the bar 
and get these numerous technical issues 

resolved or let the local licensing agen- 
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Put real teeth in your automation system. 
You can't afford to play around with an automation system that doesn't adapt or grow to meet 

your future needs. That's why we designed the SpotBank" Pro Automated Management System. 
With the SpotBank Pro system, you're ready for the multichannel digital TV revolution. 

Our flexible and open architecture controls a variety of external devices, including video servers 
with RAID protection for your valuable inventory. And our new SpotBank Pro Data Library 

Manager provides complete data archive back -up and restoration for the system's video server. 

For digital management solutions you can really sink your teeth into, contact your nearest 
Odetics Broadcast representative today. 

orJófjçç 
ProaJcast 

Your safe haven through the winds of change. 
The Americas (714) 774 -2200 Europe +44 (0) 118 927 -4600 Asia +65 324 -0636 

www.odetics.com /broadcast/ Email: broadcast -sales @odetics.com 
OdetIcs. Inc 1998 1058 
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cies permit competitors to who don't seem to have these 
problems enter the market place. 

Getting the signal to the home is one thing. Kennard, is 

concerned that the industry isn't on a faster track for a device 
that will allow TV sets to receive a high- definition pictures, 
even if the cable set -top box cannot deliver all of the possible 
HDTV picture formats. The parts and technology are out 
there. Someone needs to tell the chairman so he won't let 
compromise slip into the arena. 

Consumer electronics engineers have been working to 
develop standards for the so- called firewire device. However, 
skeptics do not expect them to complete that work in time to 
incorporate the devices into the first digital TV sets. Incen- 
tives can do wonders in this area. Keeping your job is one of 
them. Kennard added that he plans to call together stake- 
holders in the firewire work and ask them to commit to an 

aggressive timetable for completing the standard. 
Other issues the must -carry rulemaking needs to address 

and the FCC also invited comments on are a broad range of 
issues, including how the primary video of TV stations 
should he defined and how ancillary services not covered by 

the must -carry rule should be defined. Other issues the 
regulators should seek input on are the channel positioning 
options for digital TV stations and which tier of cable 
service the digital TV stations should occupy. 

Stay tuned. The fat lady isn't even near the microphone 
and time is getting short. 

Why ABC chose 720p 
In searching the ethers for cutting -edge informa- 

tion, I occasionally find someone who speaks 
simple, common sense about why their company 
did something. However, I have yet to find that with 
any of the 1080i proponents. In a conversation with 

Saul T. Shapiro, vice presi- 
dent, broadcast technology, 
ABC Television Network, 
Shapiro mentioned that 
there have been a few 
spools of threads unwound 

the NIed 
interlace/progressive 

respect 
debate. interlace /progressive debate. 

He explained why ABC chose 
progressive scan distribution 
and transmission. 

"The single most important 
fact to keep in mind is that there will not be 

consumer confusion over formats because all 

manufacturers of displays have affirmed they will 
decode and display pictures regardless of the 
received format. That means a program sent in 

720p will show up on a 1080i native display receiver. 
Consumers do not have to choose amongst formats. 
The benefits of choosing a transmission and 

,es. A 
. 

Saul T. Shapiro, vice 
president, broadcast 
technology, ABC 
Television Network 

UHF Wireless Intercom 

BH800 Beltpack Remote 
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Series 800 UHF Base Station 

Range of Up To 1 /2 Mile 
Interfaces to Existing Intercoms 

Works with Your 2 -Way Radios! 
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Sold and Distributed By: 

systems wireless, ltd. 
800/542 -3332 703/471- 7887(in VA) 
FAX: 703/437 -1107 swI @swl.com 
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Genesis is the most comprehensive range of innovative, 

high quality interfacing products available from one 

manufacturer. Currently, more than seventy products 

offer complete solutions for systems integration. Genesis 

can house Optical/ Analog/Digital/ AudioNideo interfaces 

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

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

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

Data Embedders 
Digital Distribution Amplifiers 
Analog Video Distribution Amplifiers 
Analog Audio Distribution Amplifiers 
Audio /Video Monitoring Amplifiers 

...and there's more. If you need control, alarms, 

inventory management, monitoring and diagnostics, 

including EDH then TACS (our Technical Assessment and 

Control System), provides the total integrated solution. 

For more information on the Genesis Range and 

a complete Product Directory just call, fax or 

www.teknlche.com 

CONVERTING THE WORLD 
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distribution format accrue primarily to the network 
and affiliate. The consumers will enjoy detailed, rich 
pictures regardless of the format chosen by the 
network. 

ABC chose 720p for the following reasons:" 

Better pictures: "We feel 720p provides the 
absolute best picture quality to the consumer. 
This conclusion was supported by the 
subjective testing done under the 
auspices of the FCC's Advisory Commit- 
tee on Advanced Television Services. 

Progressive scan eliminates interline 
flicker caused by interlaced scan and is 

superior for moving pictures. It 

eliminates temporal artifacts because 
the entire picture is painted each frame. 
Because, effectively, all of television 
relies on moving pictures, we felt this was a 

highly relevant benefit. Leading video authori- 
ties agree that progressive scan is the proper goal. We 
feel we should go straight to that conclusion." 

tee determined that 720 lines progressively scanned 
are comparable to 1080 lines of interlace. While it 
seems counter -intuitive that 720 equals 1080 (and the 
numerologists and pixel prophets like to take advan- 
tage of this confusion), there is ample scientific 
evidence that shows it to be true. We can send better 
pictures at the same bit rate or we can send the same 

quality pictures at lower bit rates. In the 
former case, consumers benefit from the 

absolute best possible pictures. In the 
latter case, they benefit from greater 
variety, in programming or digitally 
enabled information services. Either 
way, the consumer wins, and by 
extension, so does ABC. Initially we 
intend to fill our channel with the 
720p picture, providing artifact -free 

encoding at any frame rate." 

Equipment is available: "The fact is, we were able 
to identify at least one vendor for each of the critical 
components of our digital release facility that could 
promise delivery in time for our 
November launch. There are many 
more in line shortly thereafter. While 
it is true that there is a broader 
choice of equipment available today 
for an interlaced -only solution, we 
have been able to carefully plan our 
facilities to allow for flexibility and for progress 
choice amongst formats. Come 
November 1999, when many more 
of our affiliates must be on air to meet FCC guidelines, 
we can expect a variety of 720/1080 switchable 
equipment to be available." 

"lt is no sec 

cable compa 

expressed a 

Future display technology: "Some folks justify 
using 1080i because many consumer receivers being 
planned for introduction this fall are 1080i rear - 
projection systems. We are taking a longer view. The 
development of large -area flat panels is proceeding at 
a remarkable pace, and the prices are falling quickly. 
Although a few thousand rear projectors may be sold 
over the next year, most consumers will embrace DTV, 

and HDTV in particular, via flat -panel displays. Flat 
panels are inherently progressive, and will most 
certainly be available in 720 -line versions long before 
1080 -line models are cost effective for the typical living - 
room environment." 

Channel efficiency: "One of the most compelling 
reasons to use progressive formats, regardless of the 
line count, is that progressive formats compress more 
efficiently than comparable quality interlace formats. 
This is one reason the commission's advisory commit- 
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Computer compatibility: "At the heart 
of the format debate, advocates for progressive have 
long promoted it as compatible with computer 
applications. We concur that this is an advantage. 
Here at ABC, we feel that progressive technology will 
allow us, as well as our parent and partner, Disney, to 
create new opportunities for enriched story -telling and 

information -rich programming. 
While it is still too early to clearly 
define precisely what form this 
programming will take, embracing 
progressive formats early provides 
us with the greatest technical 
flexibility to explore new forms of 
story -telling that has long been a 

promise of DTV." 

ret that the 

nies have 

preference 

ive formats." 

Cable compatibility: "It is no secret that the cable 
companies have expressed a preference for progressive 
formats. Their reasons tend to have more to do with 
the costs of a set -top converter, but we are not 
disappointed that they have reached a conclusion 
similar to ours. We hope this will facilitate cable 
carriage of DTV programming, allowing for a more 
rapid conversion throughout the industry." 

"These are the primary reasons for ABC choosing the 
720p format for distribution and transmission of HDTV 
programming. Taken together, we feel they provide a 

compelling rationale for embracing progressive 
technology. However, while 720p works for ABC, we 
are not suggesting that 1080i is wrong for others. We 
will work closely with our affiliates who have chosen, 
for whatever reason, to use 1080i within their facili- 
ties. We are confident that we will be able to deliver 
contribution -quality HD material via satellite to our 
affiliates and, if they so choose, they will be able to 
do high -quality transconversions to the interlaced 
format. Consumers will enjoy spectacular pictures 
either way." 
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THE 

ONE 

YOU'VE 

BEEN 

WAITING 

FOR 

SHURE UHF WIRELESS 

This is as good as it gets. 

The new Shure UHF Wireless delivers everything you'd expect 
from a premium -quality UHF system. And then some. 

Like programmable LCD displays on both transmitters and 
receivers. A generous 191 channels of frequency -agility. The 

flexibility to perform flawlessly in practically any application. 
And the built -to -last reliability you expect from Shure. All at a 

fiercely competitive price. You patiently waited for it. Now it's 

waiting for you. 

To learn more about the new Shure UHF Wireless System, 

call 800 -25- SHURE. 
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What's FireWire? 
I 've seen this term used and when I 

I asked another broadcaster what it 
was, I was told it is an elixir for the ills 

platform implementation of the high- 
speed serial data bus that is defined by 
IEEE Standard 1394 -1995. What 

makes FireWire particularly at- 
tractive in the new digital TV 
scheme of things is that it is 

capable of moving video or large 
amounts of data into and out of 
computers or peripheral devic- 
es, as a purely digital signal, 
skipping the need for digital -to- 
analog and analog -to- digital 
conversion. And it does all this 
while maintaining zero loss in 
quality. FireWire features sim- 
plified cabling, hot swapping, 
and transfer speeds of up to 
400Mb /s. I've been told that the 
experts, technical committees 
and design organizations are 
moving quickly toward a 1Gb 

transfer rate. That's my whole of digital television. OK. He obviously 
didn't know anymore about it than I 

did. So what exactly is FireWire? Tech- 
nically speaking, FireWire is a cross- 

SWITCHING 

data 
hard drive in four seconds. 

FireWire is an evolving standard (ob- 
viously) for a high -speed serial bus 

designed to communicate with devices 
that need capabilities that the current 
universal serial bus (USB) is unable to 
provide. A USB is only capable of 
delivering up to 1.5 MB /s data transfer. 

FireWire features 

simplified cabling, 
hot swapping and 

transfer speeds of 

up to 400Mb /s. 

FireWire will probably replace the 
USB soon because the USB did not win 
the peripherals manufacturers in time 
and Win95 doesn't support it - but 
Win98 may give it a new life. FireWire 
may even complement the IDE bus (i.e., 
ATA, AT Attachment). The 1394 is a 

Switching to Digital? Switch with Sigma. 

DISTRIBUTION 

TIMING 

ENCODING 

DECODING 

TRANSCODING 

VIr 

Sigma Electronics offers a 

broad range of solutions for switching and distributing serial 

digital video signals. Switching matrixes of 4x4, 8x4, 16x4, 16x16, 16x1, 16x2, 32x1, and 

32x2 are available. Standard features include Multiple Levels of Switching and RS- 232/422 
Control. Digital distribution solutions include Utility, Equalizing, Reclocking, and Monitoring 

Distribution Amplifiers, plus a 4:2:2 Digital Bars & Black Generator. 

All are covered by Sigma's 5 -Year Parts & 

Labor Warranty. 

For more information 
or your nearest Sigma dealer, contact: 

SIGMA ELECTRONICS INC. 

26 

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

Phone 717 -569 -2681, Fax 717 -569 -4056, Web www.sigmaelectronics.com 
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3000 Series PROFESSIONAL RF WIRELESS AUDIO SYSTEMS 

Designed for the working professional, Sennheiser's 3000 Series UHF RF wireless systems offer rugged 

reliability for the most demanding applications. National touring acts, broadcasters and rental houses have 

all come to recognize Sennheiser wireless systems as the most dependable in the world. True -diversity 

operation means unsurpassed audio quality and interference -free operation, and with its wide variety of 

configurations, including a superior in -ear wireless monitoring system, the 3000 Series is the best way 

there is to get professional wireless quality. 

IN YOUR Wireless Mics 
Still Work When DTV Hits? 
When OTV begins broadcast ilate '910, the RF 

spectrum will become much more congested. 

Consequently, many wireless systems will be 

rendered obsolete. NOT SENNHEISER! We 

offer the widest selection of frequency 
ranges, so we can easily retune your 

Sennheiser system over a large portion of the 

spectrum. Only Sennheiser provides this 
flexibility in its RF circuit architecture. For 

questions, or your FREE 01V Compatibility 
chart. just give us a call. TOLL FREE at 

1- 877 -SENNHEISER 

Get the full story at our web site: http: / /www.sennheiserusa.com 

Sennheiser Electronic Corporation, 1 Enterprise Drive, PO Box 987, Old Lyme, CT 06371 
Telephone: 860-434-9190 Fax: 860 -434 -1759 TTY: 860 -434 -0509 
Sennheiser Mexico: Av. Xola 613, PH6, Col. Del Valle 03100, Mexico, DF Telephone:1525) 639-0956. Fax:1525) 639.9782 

Sennheiser Canada: 221 Labrosse Ave, Pte- Claire, PO H9R 1A3. Telephone: 514-426-3013 Fax: 514 -426 -3953 

Manufacturing Plant: Am Labor 1, 30900 Wedemark, Germany 
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Look into JVC's impressive DIGITAL -S lineup, and you'll see 

a tape format that's designed with an obsession for quality and 

has the numbers to back it up. The remarkable image quality 

of DIGITAL -S is the combined result of superior 4:2:2 

sampling, a 50 Mbps video data rate and perceptually lossless 

3.3:1 compression -all recorded on robust half -inch metal 

particle tape. As a result, DIGITAL -S is attracting impressive 

numbers in the broadcast and post production communities 

where DTV innovators are choosing DIGITAL -S for 

acquisition, editing and spooling to servers and non -linear 

editing systems. 

The quality you need today. DIGITAL -S delivers quality 

comparable to digital formats costing much more. Enhanced 

features like 4- channel PCM audio and video pre-read open 

up a world of creative possibilities, while at the same time 

the format allows you to migrate to digital and HDTV 
gradually and maintain backward compatibility with your 

existing equipment and tape library. 

The capacity you'll need tomorrow for 720P and 1080i. Data 

capacity will be critical to the DTV and HDTV future. JVC 

is developing 100 Mbps product extensions using the very 

www.americanradiohistory.com
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JVC 
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OICITALS 
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ame high -capacity half-inch tape of today. Thew 
xtensions will make possible switchable 720 /60P and 

080i high -definition recording and playback, as well 

s 480 /60P recording and playback. And despite these 

ramatic advances in technology, JVC is committed to 

nsuring that the recordings you make with today's 

)IGITALS wont become obsolete in the future. 

reasons are becoming clearer tl>lan ever. 

'here's a great deal more to DICIInl: S. Which is 

by we'll leave you with one last number: 

all I -800 -JVC -5825 today to receive our new brochure. 

JVC 
DIGITAL BROADCAST 

SYSTEMS GROUP 

www.digital -s. 
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bus that can serve these devices inside 
and outside the box, and can provide a 

transfer -rate roadmap that goes well 
into the gigabyte -per- second range. A 
single 1394 interface on the mother- 
board gives the system access to periph- 
erals. 

From what I uncovered, FireWire is 

an Apple technology that they've been 

using for several years. Major manufac- 
turers of multimedia devices are al- 

ready adopting the FireWire technolo- 
gy because it speeds up the movement 
of multimedia data and large files, en- 

abling the connection of digital con- 
sumer products- including digital cam- 
corders, digital video tapes, digital vid- 
eo disks, set -top boxes and music sys- 

tems - directly to a personal computer. 
Its architecture is scalable, and it is hot - 
pluggable, so a designer or user can add 
or subtract systems and peripherals eas- 

ily at any time. 
Additional information can be found 

at these web sites: 

www.apple.com/firewire/ 
devworld .apple.com /dev /FireWire/ 

index.html 
roxa33 .cern.ch /computing/dict /f/ 

firewireidx.html 
www.firewire.org 
til. info .apple.com /techinfo.nsf /art- 

num/n24496 

The "Dark" side of HDTV 
In a recent conversation with Randall 
Dark, the 11 -year veteran and pioneer 

in the HDTV industry told me that his 

company, HD Vision Inc., will be ex- 
panding within the next several months. 
Dark said, "Having recently signed a 

deal with an (undisclosed) investment 

.-,_° 

!>-:4S? 

Randall Dark, president and CEO of HD 
Vision Inc.. is an 11 -year veteran and pio- 
neer in the HDTV industry. 

firm in New York, the company will 
soon be receiving second -stage funding 
with which we'll open HDTV facilities 
in Los Angeles and New York. HD 
Vision has been in operation in Dallas 
for over five years. 

"These are exciting times to be in- 
volved in the TV industry, and we feel 
now is the time to expand our services 

and our reach," says Dark, president 
and CEO of HD Vision Inc. Dark's list 
of firsts in the HDTV business are 

many. (See "First opening day baseball 
game in HDTV," Broadcast Engineer- 
ing, May 1998, p. 26.) 
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I ID Vision boasts client relationships 
with companies such as Harris Corpo- 
ration, Microsoft, A.H. Belo, Chrysler 
and CEMA, just to name a few. "I 
encourage competition and look for- 
ward to it," says Dark, "my company is 

very open and straightforward. If you 
want us to handle your production 
from start to finish, we will. If you want 
to simply rent gear from us and handle 
the details yourself, that's no problem. 
Our goal is simply to get HDTV out 
there in people's hands. This new tech- 
nology is not just on it's way anymore, 
it has arrived and we are here to help 
those who are ready to 
get their feet wet with 
it" 

When you are the first 
and only mobile HDTV 
truck, your schedule gets 

hectic. HD Vision boasts 

being the only company 
in North America with 
an HDTV mobile truck 
capable of handling a 

six -camera shoot. Their 
services are in demand 
and as proof, Dark said, 
"Our truck and gear are 

booked during the 
month of September for 
everything from foot- 
ball, to a symphony, to 
car commercials." 

Dark, the creative and 
marketing force behind 
HD Vision, is no new kid on the block. 
Throughout his career, he has distin- 
guished himself as an artistic and tech- 
nological visionary. The fact that he 

has the one -and -only HDTV mobile 
truck speaks for itself. As a writer, 
director and producer, Dark is a one- 

man show. He is able to offer an artist's 
point of view, while demonstrating the 
technological advantages of high defi- 
nition. 

Before founding HD Vision, Dark 
spent three years as vice president and 
producer for Captain New York Inc., 
where he was responsible for the pro- 
duction of a number of HD projects; 
many of his projects were nominated 
for awards at the International Elec- 

tronic Cinema Festival in Switzerland. 
Dark has over 150 HD productions 

to his credit in a career that began over 
ten years ago with Chasing Rainbows, 

the world's first mini- 
series shot in high -def- 
inition. With a $12 
million budget, this 
14 -hour historical dra- 
ma was the largest 
HDTV production un- 
dertaken worldwide. 

In addition to his ex- 
perience in high -defi- 
nition, Dark is a theat- 
rical director /produc- 
er and published play- 
wright, with member- 
ships in the Society of 
Motion Picture and 
Television Engineers, 
the Academy of Cana- 
dian Cinema and Tele- 
vision and the Play- 
wrights' Union of Can- 
ada. The man is not 

lust a production type. Trust me - 
don't get into any discussion about the 
technical aspects of the TV industry, 
unless you are well -grounded. 

For more information about HD Vi- 
sion or Randall Dark, check out HD 
Vision web site at www.hdvision.com. 

"This new 

technology 

(HDTV) is not just 

on it's way 

anymore, it has 

arrived and we 

are here to help 

those who are 

ready to get their 
feet wet with it." 
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MANY VIEWPOINTS. 

Cre tivity is a process. Complex and multifaceted. It can involve input from many sources all working toward a single vision. 

h t if there was a tool that allowed all your creative minds to work together, faster, more efficiently and across platforms? 

o CentraVision brings it all together. Here is a proven Fibre Channel Storage Area Network (SAN) providing true file 
sha ng capabilities with cross -platform support, true instant access, and true realtime streaming. It's everything you need for 
the torage, manipulation and intercommunication functions to link artists, editors and all your creatives. 

To fi d out more, call us at 800 -556 -0222 (from outside North America, 702 -851 -9393) or visit our web site at 
ww . mountaingate .com /centravision /be 

BI,INGING CKEAIIVE MINDS To GET HER 
Con Vision is modular. So you choose the right combination of products to meet your facility's needs for today, 
while retaining all the scalability you need for tomorrow. 

C C ntroVision FC Storage Area Network - includes FC disk arrays, host adapters, hubs, cables and software. 

C C ntraVision File System - delivers immediate access to data across the entire network as soon as the data is written. 

C C ntraVision MPIRE - takes VDRs to a whole new level with all the functionality and flexibility of a workstation. 
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The passing of an era 
Before television, and there really was a time before 

television - there was radio. Radio distinguished itself, 
in its early days, as being the lifeline between ships at 
sea and the remainder of the world. Incidents that live 

in the annals of radio history 
are many, but one in particu- 
lar comes to mind; when a 

young Russian immigrant, 
David Sarnoff, copied the 
dots and dashes of the 
distress messages from the ill - 

fated SS Titanic. As most of 
us know, Sarnoff went on to 
become the head of RCA 

and probably did more to 
bring television into the homes of 
Americans than any other industry leader, but that is 

how he got his start. 
As of March 1, 1999, the dots and dashes from the 

ships at sea will be silenced, as Morse code will disap- 

pear from the high seas. This is the date when all 

passenger ships and cargo ships over 300 gross tons 
will no longer be permitted to use Morse code for 
distress calls. 

It is interesting to note that the International Maritime 
Organization (IMO) ends this 
phase of telegraphy only 22 

days short of the 155th anniver- 
sary of Samuel F. B. Morris' first 
message, "What hath God 
wrought ?" 

The IMO says, "Morse code is 

being phased out because of its 

many drawbacks. These include 
the need for years of training and 
practice for operators to use it." 
The truth hurts, but the IMO says 

that if something happened to the radio operator, it is 

unlikely that anyone else onboard a ship would be able 
to use the telegraphy equipment. 

Nine new fellows 
Nne SMPTE E members have been 

elected as Fellows of the Society. 
This year's inductees include: 

George I. Benkowsky, director of 
engineering for CBS Television, in Los 

Angeles. 
John W.S. Brooks, senior partner at 

Brooks /Fleming Associates, in Bur- 
bank, CA. 

Arthur J. Cosgrove, senior engineer, 

standards development, for the Eastman 
Kodak Company, in Rochester, NY. 

Neil B. Feldman, president and own- 
er of Video Post and Transfer in Dallas. 

Alan J. Masson, director of engineer- 
ing for Eastman Kodak Company, in 
Hollywood, CA. 

R. Fred Pfost, vice president of engi- 
neering for ABD Inc., in Los Altos, CA. 

Geoffrey A. Pryke, former project 
manager -controller for London Week- 
end Television. Pryke retired in 1991. 

Horst Schachlbauer, head of the re- 

cording and archiving section of IRT, 
in Munich, Germany. 

John F. G. Wilson, the current chair- 
man of the IBC Management Commit- 
tee Company in London England. 

The Fellows of the Society are chosen 
based on their outstanding rank among 

engineers or executives in the motion 
picture, television or related indus- 
tries. The nine new inductees will he 

named as Fellows at a ceremony on 
Oct. 30, during the 140'hSMPTE Con- 
ference in Pasadena, CA. 

For conference information, contact 
the SMPTE marketing department at 
914 -761 -1100 or visit www.smptc.org. 

Larry Bloomfield, a /uriner chief engineer, is 

an industry consultant and author, located in 
San fuse, CA. 

DIO ITA LD: 
TELEVISION 
December 2-4, 1998 Westin 0 Hare Chicago 

TGc& urkere 
&xperts gatker 

December 2 -4, 1998 
Call 800/288 -8606 to register 
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Deadlines. Dramatic stories. Endless pressure. One day can lead right into the next when you deliver the 

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

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

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

QUANTEGY 
is designed to help keep you working smoothly. Which is a whole lot more than we can say for the coffee. 

You don't work 
a five -day wee..: 

You work 
120- hour -da 

Call 1.800.752.0732 Fax 1.800.628.0535 www.quantegy.com b MORE than MEETS the EYE. 
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FCC adopts auction procedures 
BY HARRY MARTIN 

Ater much anticipation, the FCC has 
,nnounced the adoption of rules 

and procedures to govern broadcast 
station auctions. The auction rules will 
extend to virtually all mutually exclu- 
sive applications for commercial TV, 
radio, low -power TV, FM translator 
and TV translator stations. 

The rules will also apply to mutually 
exclusive major modification applica- 
tions for broadcast stations not resolved 
through negotiations. For 
most applications for new 
stations, interested parties 
will be required to file a 
short -form application 
(FCC Form 175), in a des- 
ignated filing window, 
with enough engineering 
data to allow the FCC's 
staff to determine which 

with additional application processing 
guidelines for digital television. An ear- 
lier notice had been released that fo- 
cused on routine applications where 
applicants certify that their proposed 
facilities conform with the engineering 
parameters of the DTV. The recent no- 
tice focuses more on non -routine appli- 
cations by explaining how the new pro- 
visions for de minimis interference, in- 
creased power via antenna -beam tilting 

ing proceeding. 
The studies based on computer anal- 

ysis designed to duplicate the FCC's 
computer analysis must state the com- 
puter and software used. 

The study must include an exhibit 
indicating which DTV or NTSC will be 
affected by interference. 

The notice goes into an in -depth dis- 
cussion on de minimis calculations and 
the methods employed to make such 

calculations. 
The FCC also discusses 

the additional showings 
required where a station 
proposes to use antenna - 
beam tilting. While the 
notice is not expected to 
answer all questions in 

connection with non - 
check -list applications, it 
should provide engineers 

gh information to prepare the 
e applications. 

While the notice is not expected to 

answer all questions, it should provide 

engineers with enough information to 

prepare the bulk of the applications. 

applications will be in- 
cluded in the auction. Only the winning 
applicant will have to file the long -form 
application. 

For pending mutually exclusive appli- 
cations, applicants who wish to partic- 
ipate in the auction must file an FCC 
Form 175. Applicants who do not wish 
to participate may request a refund of 
their filing fees. Prior to the deadline for 
filing the FCC Form 175, applicants 
may enter into settlement agreements 
that comply with the FCC's settlement 
rules. 

The rules specifically do not apply to 
cases involving frequencies reserved for 
non -commercial broadcast services for 
which only non -commercial entities may 
apply. In addition, the rules will not 
apply to comparative renewal cases. 
The commission intends to resolve such 
proceedings on a case -by -case basis. In 
an effort to avoid these lengthy and 
costly renewal proceedings, the FCC 
will continue to waive certain settle- 
ment rules. 

Additional DTV processing 
guidelines 

The FCC has released a Public Notice 

and DTV allotment exchanges will af- 
fect the application process. 

The notice reiterates that the com- 
mission will place priority on the rou- 
tine applications (or checklist applica- 
tions as referred to by the FCC) and the 
checklist applications will be granted 
within days of filing. With respect to the 
non -routine (or non -check -list) appli- 
cations, the FCC will process these ap- 
plications in the following order: 

1) Applications of broadcasters who 
have voluntarily committed to begin 
operation on Nov. 1 of this year and 
stations in the 10 largest TV markets 
with a May 1, 1999 build -out date. 

2) Applications in markets 11 -30 with 
a build -out date of Nov. 1, 1999. 

3) All other DTV applications. 
In particular, the notice describes the 

preparation of the technical study re- 
quired to accompany non -check -list ap- 
plications. The following are some of 
the requirements outlined by the FCC 
for the preparation of the technical 
study: 

The study must be consistent with 
the process described in OET Bulletin 
No. 69 and used in the DTV rulemak- 
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Harry Martin is an attorney u'ith Fletcher, 
Heald & Hildreth, P.L.C., Rosslyn, VA. 

Dateline 
TV stations in Alaska, Ameri- 

can Samoa, Florida, Guam, 
Hawaii, Iowa, Mariana Islands, 

Missouri, Oregon, Puerto Rico, 

Virgin Islands and Washington 
must file their annual owner- 
ship reports on or before Oct. 
1. TV stations in Alaska, 
American Samoa, Guam, 

Hawaii, Mariana Islands and 
Oregon must file their renewal 
applications by Oct. 1. LPTV 

and TV translators in Iowa and 
South Dakota must also file 
their renewal applications on 
Oct. 1. In addition, TV station 
licensees must file their annual 
employment reports (FCC Form 

395-B) on or before Sept. 30. 
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Frame 
.ccurate 
Insert 
Editing 

Optional Program Play 
with Pitch Correction 

Audio / V ideo Preread for 
A / B roll editing with 2 machines 
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Betacam SP / Oxide 
Playback Compatible 

Optional SDTI /MPEG -2 Output 
with 2X Transfer Speed 

Variable 
Speed 

Playback 

4 Audio 
Channels 

The most familiar VTR 
you've never seen before. 

If the new DNW -A75 digital VTR reminds you of Sony's legendary BVW -75, it's no coincidence. After all, 

the DNW -A75 utilizes the familiar operating characteristics of the BVW -75 so you're basically up to 

1BETACAM ®'speed on DTV production the minute you plug it in. Obviously, the Betacam SX® 

DNW -A75 is fully -loaded for the future, yet it leaves nothing behind. This workhorse takes the best of 

everything, like the BVW -75's familiar operation, all the Betacam SP playback features of the BVW -65, 

then adds a host of DTV features that are unrivaled in the industry. Consider all the t, READY 

features. A list price of $27,000. Then add the momentum of the entire Betacam SX line and 

certainly, you'll set the stage for DTV production well into the future. For more information call 

1- 800 -635 -SONY, ext. A75 or visit us at www.sony.com /sx. Choose your VTR carefully. 

e199e Sony ElKhou¢e me NeUmanct on +,nae or em, i. n orv Reece la, ., ade .Dieci iocnnn9e wl1e0111 m,r.e 

G -2 4:2:2 P@ML Compression Over 3 Hours Max Playback Time Analog Component/Composite I/O 

alog/AES -EBU Audio I/O SDI Digital I/O - Optional SDTI Output Complete Remote Control Operation SONY 
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Tape -based editing lives on 

This month's question focuses on editing. With an ever increasing emphasis on non -linear editing, 
is there still a place for tape -based editing? If so, where and for how long? 

EXPERT 
I have owned a small video production company for the 

past 20 years. The article in Broadcast Engineering (see 
"Non -Linear Editing: A Reality Check," May 1998, p. 96) 

and other publications certainly hit home. 
It was well done. There is no question 
that the industry is streaming toward 
digital and NLE in a big way. But, for the 
immediate future, I am going to hand 
with my linear gear. Not because I'm still 
making payments on the stuff, but be- 

Guy Maher, 
Lanier Media cause we all know that old payments can 
Video Produc- easily be replaced with new payments. 
Lions. My four -year -old, high -end linear equip- 
ment is adequately serving my needs, as well as my clients' 
needs. And, I'm making a profit with the stuff. That's the 
ultimate goal. 

I think that sometimes we're made to feel guilty for not 
having the latest and greatest NLE equipment. But, it's 
telling the story and the finished quality that count, and I 
don't mind shuttling some tape to keep from adding 
another $40,000 to the debt load. 

What worries me is that although the emphasis is ever 
increasing toward NLE, there's still a bunch of us out here 
in the trenches making a living every day with Sony 1800s 
and JVC 822s, and we plan to keep on doing it that way 
for quite some time. In my case, the equipment is actually 
working forme, not the other way around. So, in planning 
future articles for your fine magazine, please don't forget 
the tape -based acquisition, linear -editing posting group. 
We would sure appreciate tips, tricks, techniques and 
advice on how to survive in a non -linear world with our 
linear gear. 

VENDOR 
It's been 10 years since Editing Machines Corpora- 

tion began the "non -linear revolution" with its ground- 
breaking off -line non -linear system, the EMC2. It's 

been five years since ImMIX moved 
non -linear editing from the off -line to 
the on -line realm with its VideoCube - the first non -linear system with two - 
field -per- frame, broadcast -quality im- 
ages. 

Yet, despite the widespread adoption 
of non -linear finishing systems (and 
despite pundits' assertions that tape is 

dead), many broadcasters remain com- 
mitted to tape -based editing, especial- 

ly for news. And many owners of tape -based edit bays 
are holding out for the non -linear system of their 
dreams: an affordable disk -based solution with un- 
compressed images and no compromises in perfor- 

Dan Wright, 
president and 
CEO, Scitex 
Digital Video. 
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mance, i.e., no rendering. Facility owners are waiting for 
A/V rated drives to become even more affordable. And, 
they are waiting for uncompressed non -linear systems 
built by video companies, rather than computer compa- 
nies. 

In the meantime, it remains quite common for projects 
to be off -lined on non -linear systems and for the result- 
ing EDLs to be brought to linear edit bays for finishing. 
The installed base of non -linear off -line systems will 
keep tape -based edit bays busy for several years to come. 
With digital television looming on the horizon, it seems 
likely that tape -based editing will enjoy an additional 
resurgence, because high -def VTRs have made it to 
market far in advance of high -def non -linear systems. 
And, hard news will likely be a bastion of tape -based 
editing for years to come - until cameras can readily 
record their images on disk -based media that's as dura- 
ble, as portable and as affordable as videotape. 
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DV 12. Perfect balance 
despite the ups and downs ... 

IBC 
Amsterdam 

Photokino, 
Cologne 

CINEC, Munich 

...of electronic reporting. 

Compact digital cameras have 

become hugely popular. They 

are fast, light and highly versa- 

tile. But do they ensure a 

smooth take? How do you pre- 

vent vibration? What about fast 

panning? Special applications? 

Or shooting in dreadful weather 

conditions? You'll find that 

Sachtler provides the support 

you never had before for a digi- 

tal camera. 

And including all the things you 

expect from Sachtler: fluid 

damping in five steps, touch 

and go for speedy changes of 

location, and highly sensitive 

counterbalance - also in five 

steps. You need to use a heavy 

lens? Or a lighting system? The 

DV 12 has a carrying capacity 

of up to 12 kilograms. Even fast 

panning won't spoil your report. 

DV 12. Because you have so 

much to report. 

Give us a call. We have the 

name of your nearest authorized 

dealer. 

Sachtler GmbH, Germany, 

Gutenbergstr. 5, 85716 Unterschleissheim, 

Tel.: (0 89) 32 15 82 00, Fax. (0 831 32 15 82 27 

U.S.A: sachtler' corporation of America, 

New York office: 

55, North Main Street, Freeport N.Y. 11520, 

Phone: (516) 8 67 -4900, Fax: (E 1616 23-68 44 

í7z i7 +t" -4*xtÿii 
Japan Amic Sachtler Corp. 

1 -2 -21 -154 
£b (03)3413 -1212 

Fax: (0313413 -0688 

sachtler 
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VENDOR 
In the evolving world of broadcast technology, it's 

clear that non -linear editing systems are building a 
devoted following for their many advantages. As editing 
tools go, NLE is faster, it can manipulate complicated 

sequences easier and it offers increased 
creativity relative to our legacy tape 
systems. NLE systems allow editors to 
try different combinations of effects 
and content - and it's easier to make 
changes in NLE (while it's still on the 
computer). 

However, the death bells do not toll 
for tape - not yet, anyway. While NLE 
is the way to go for short -form pro- 
grams, like advertising spots and pro- 
motional pieces, tape offers economi- 

cal and production advantages that can't be overlooked. 
Tape is a good acquisition medium. Most video material, 

including that edited on NLE, begins and ends on tape. 
Tape offers high capacity for low cost. For example, one 
DIGITAL -S cassette offers 75GB of video and audio 
data and provides virtually transparent spooling. It's 
been said that disk is 100 times faster than tape, but tape 
is 100 times cheaper than disk. If you put that in dollars, 
that's five cents for a minute of tape production vs. five 
dollars for a minute of NLE production. 

Scott Watson, 
vice president, 
product and 
market develop- 
ment, JVC Pro- 
fessional Prod- 
ucts Company. 

But, it's the time that keeps many editors from moving 
completely to NLE. Long segments, like lectures or 
presentations, are simply easier to edit traditionally than 
they are to digitize and recompose. And in the case of 
time -sensitive applications, like the 6:00 news, even at 
four times transfer speed, NLE takes too much time. So, 
the strength of tape is often found not in what it can do 
better than NLE, but in what it can do more quickly. 

So, how long will it take for NLE to capture the market 
from tape? The answer is contingent on the movement of 
the industry. Video's evolution toward HDTV may serve 
to extend the life of tape. As producer's shift up to high - 
def, both traditional tape and NLE systems will bear the 
brunt of increased data capacity and speed. Equipment 
manufacturers are already moving toward managing this 
increased capacity, as evidenced by JVC's 100 Mb /s 
extensions to DIGITAL -S which have the capacity to 
provide 720p, 1080i switchable recorders for true HDTV 
production. HDTV editing will likely take place on 
hybrid systems or on tape until the industry can build 
NLE systems that will accommodate the higher data 
demands. For the moment, the best of both worlds is 
found in hybrid NLE systems that use a variety of 
different compression ratios and schemes. May I suggest 
TimeGate by JVC? 

e°c 

Broadcast is 
your career now, 

but it's always been 

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

came from that tower on the hill. You felt the power then, 

and so did we. For over 60 years, broadcasters have relied 

on us for the power behind their pictures. Broadcast is 

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

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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deed Flexibility! 
licroMatrix Digital Intercom ..the versatile, adaptable 

'stem that lets you create any combination of point -to- point, group, 

id party -line communications. And change whenever you need or 

ant to, without pulling cable. 

'th 8 to 24 full -duplex audio /data ports in a compact, extremely 

ost- effective package. Plus seamless interfacing with telephone, 

to -way radio, party -line intercom, and more. 

D learn more, call or see us on the web. 

r. 
- 

_ 
F 0. 

Clear- Corn 
Intercom Systems 

1 

1:510.496.6666 Fax:510.496.6699 www.clearcom.com /International Tel: 925.932.8134 Fax 925.932.2 
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Monitoring video in a digital environment, part 2 
BY MICHAEL ROBIN 

Last month's issue discussed monitor - 
ing the bit -serial digital transport 

layer. This month, we will discuss oper- 
ational monitoring concepts. In compo- 
nent digital environments, if the original 
component analog signal meets the rele- 
vant quality requirements, it will not be 

degraded after conversion to a digital 
signal, which leads to the concept of 
source accountability. This means that 
signal -generating equipment (e.g., CCU, 
CG, VTR and production switcher) oper- 
ators need to verify that the analog 
information carried by the bit -serial 
carrier meets the requirements. The 
monitoring package (see "Monitoring 
packages," p. 42) would alert the oper- 
ator if illegal signals are generated 
through on- screen alerts and picture - 
monitor flashing. 

General requirements 
Figure I shows a suggested block dia- 

gram emphasizing the source account- Figure 1. Simplified block diagram of medium -sized studio emphasizing the source 
accountability concept. 
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ability concept. As shown, every signal 
source has a dedicated waveform moni- 
tor and a component analog picture 
monitor. In certain applications, it may 
be desirable for cameras to share a mon- 
itoring package. This requires a moni- 
toring switcher and split (dual) bit -serial 
digital outputs from every camera - one 
feeding the monitoring switcher and the 
other feeding the production switcher. It 
is important to understand that bit -serial 
digital signal sources use individual driv- 
ers for every output. This is different 
from analog signal sources which use a 

single driver with split feeds. Conse- 
quently, monitoring one output of a bit - 
serial digital signal source does not guar- 
antee that the other outputs are active. 

Signal sources feeding a production 
switcher or an editing suite need to be 

synchronous, that is, locked to the sta- 

tion master sync system. In analog com- 
posite environments, in addition to be- 
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it g synchronous, the signal sources have 
to be timed with respect to a reference 
fe td such as a color bars signal. This 
requires the use of adequate waveform 
monitors and vectorscopes to verify that 
the signals meet three requirements: 

Horizontal timing to within less than 
thirty nanoseconds. 

Subcarrier phasing to better than one 
&gree of subcarrier. 

;CH phasing to less than ten degrees of 
s .bcarrier. 

Component digital environments only 
require signal source synchronism. Pro- 
duction switchers accept signals with 
horizontal timing spreads of plus -or- 
minus one -half line duration. Because 
there is no subcarrier, no requirements 
f. ,r subcarrier or SCH phasing need to be 
met. Consequently, operators are not 
required to adjust timing, which simpli- 
fics monitoring. Here are a few signal - 
n onitoring and optimization guidelines 
f. ,r video in a digital environment: 

The VTR area monitoring: The digital 
\'TR is, for all intents and purposes, a 

transparent medium. Therefore, there is 

no need to record a color bar leader to 
allow for throughput or playback opti- 
mization. This being the case, it is sur- 
prising to see the array of analog signal 
controls, such as video gain, setup, chro- 
ma gain and hue, made available by the 
manufacturers. These controls are used 
mostly to correct for the imperfections 
of field -recorded videotapes, generally 
due to improper lighting and/or inade- 
quate camera optimization. 

Alternately, when using some digital 
VTRs, the operators may be required to 
playback compatible analog tapes; usu- 
ally these tapes start with a 75% color 
bar leader. Operators need to adjust the 
VTR controls to obtain a correct color 
bar vector display and also check for 
correct Y, Pb, Pr component video signal 
amplitudes. After playback signal opti- 
mization, operators should monitor the 
Y component in a manner similar to 
monitoring NTSC composite analog sig- 
nals using a waveform monitor with a 

low -pass (IRE) filter, watching for illegal 
signals. 

Camera alignment: Camera alignment 

typically consists of grey -scale optimi- 
zation and gamma correction, as well 
as colorimetry matching. The wave- 
form monitor is adjusted to sequen- 
tially display the GBR signals obtained 
from the matrixing of the native (to the 
bit -serial digital signals) Y, Pb, Pr com- 
ponent analog signals. The standard 
grey -scale test transparency or chart is 

used in the usual manner and the red, 
green and blue channel gains, black 
level, white level and gamma are ad- 
justed for identical sequential displays. 
The three waveforms are subsequently 
superimposed and fine -tuned for mini- 
mum display trace thickness. In NTSC 
cameras, fine -tuning may be achieved 
by balancing the chroma subcarrier 
modulators. In a component video en- 
vironment, there is no color subcarrier, 
so the fine -tuning consists of optimiz- 
ing the gains, black levels and white 
levels of the three channels. 

For colorimetry matching, a color bars 
transparency (or chart) is used and the 
waveform monitor is operated in the 
component vectorscope mode, with one 

ra SNELL & WILCOX O 

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

values in the DTV era? 
AOriginate in a format that will give you the most 

data - either 35mm film or one of the HD video 

formats if your budget allows. 1080i offers the best 

spatio- temporal capture parameters of all video formats. 

You can derive all of the ATSC transmission formats 

from it. And in the future it will give you the best 

quality conversions to HD progressive. The faster field 

rate of video makes it more suitable for sports 

than 24 frame film which is often preferred for 

prime -time dramas. 
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Monitoring packages 
Suitable monitoring packages consist of a waveform 

monitor and an associated picture monitor. 

Waveform monitors should have the following 
characteristics: 

Active loop- through bit -serial input(s) conforming to 
SMPTE 259M. 
EDH alarm capability. 
Display of the component analog signals in Y, Pb, 

Pr form or derived (by matrixing) G, B, R, either in 

sequential or individual display. 
Vector display of Pb /Pr color- difference signals. 
Gamut analysis and alert capability using the 

Diamond concept for GBR validity and the more 
recent arrowhead concept for derived composite 
analog NTSC validity. The waveform monitor should 
be programmable to display an alert for GBR and /or 
composite analog NTSC validity on the waveform 
monitor screen as well as a picture flashing on an 
associated monitor. 
Provide a decoded analog component signal set in 

GBR or Y, Pb, Pr (EBU N10) format for connection to 
a component analog picture monitor. 

The picture monitor should have component analog 
GBR inputs with sync on Green as per SMPTE 253M. It 
is preferable to use GBR component signals since some 
component picture monitors are designed for Betacam 
type component analog signals and may display 
incorrect luminance and chrominance values when 
supplied EBU N10 component analog signals. 

The monitoring package used by the author in several 

installations consists of a Tektronix WFM601A waveform 
monitor and a component analog picture monitor of a 

size suitable for the intended use. The chosen waveform 
monitor has no eye -pattern display capability. 

DIOITRLptae&ftr 

4TELI,d 
December 

ISION 
2 -4.1998 Westin 0 Hare OliMàgo SOCl G 

December 2 -4, 1998 

Call 800/288 -8606 to register 

SNELL & WILCOX O O 

Q. My budget doesn't allow an HD video format. 
Can I squeeze good quality upconversions 

from Betacam SP or DV? 
AThey can be better than you might expect! 

Betacam SP is analog, but its advantage is that, 

like DV, it is component, so it doesn't suffer from 

composite encoding and decoding artifacts. It also has 

quite a reasonable bandwidth and low noise. The main 

thing is to shoot well on a good quality camera. 

Component makes a far better job than 

composite of reproducing the image 

the camera saw - enabling 

the upconverter to do 

the best job. 
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camera serving as a reference. 
The camera masking adjust- 
ments, if available, are fine -tuned 
to obtain vector displays similar 
to that of the reference camera. 

Following camera alignment, 
the CCU operator monitors and 
optimizes each camera output 
using the GBR sequential display 
in a manner similar to that used 
with analog cameras. 

The described monitoring con- 
cept assumes a dedicated moni- 
toring package for every camera. 
This may not be economical for 
certain small operations. Instead, 
a monitoring package that in- 
cludes a switcher could be used 
for camera optimization and subsequent 
operational monitoring. 

Character generator and digital video 
effects monitoring: The suggested meth- 
od is to use the arrowhead display (see 
Figure 2) and program the waveform 
monitor to alert the operator if any 
chrominance components exceed 110 
IRE when encoded into analog compos- 
ite NTSC. When this happens, with the 

Figure 2. Arrowhead display of a signal with excessive 
chrominance (131 IRE). 

setup described in the sidebar (see "Mon- 
itoring packages," p. 44), an alert will be 
seen on the waveform monitor screen 
and the associated picture monitor will 
flash until the illegal signal has been 
corrected. 

Well -entrenched analog monitoring 
habits need to he replaced by new meth- 
ods better suited to the digital environ- 
ment. Beyond the signal origination 

point, there is no need for wave- 
form monitoring. This is be- 
cause the analog message re- 
mains unaffected and the bit - 
serial waveform will be regen- 
erated at the destination. The 
only operational position 
where analog signal monitor- 
ing needs to be carried out is in 
the master -control room, 
where outgoing composite 
NTSC- encoded signals are fed 
to common carriers or over - 
the -air transmitters and incom- 
ing signals are converted to 
bit -serial digital signals for in- 
house distribution. 
Michael Robin, former engineer with 

the Canadian Broadcasting Corporation engi- 
neering headquarters, is an independent broad- 
cast consultant located in Montreal, Canada. 
He is the coauthor of Digital Television Fun- 
damentals, published by McGraw -Hill (see 
below for details on this book). 

Michael Robin's book may 
be ordered directly from 
the publisher by calling 
800-262-4729. It is also 
available from several 
booksellers. 
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What would Darwin say about 
BROADCAST VIDEO SERVERS? 

UMW 
That the natural selection for size, speed and efficiency is Leitch's ASC VR300. 

You just can't stop evolution. Leitch's ASC VR300'" is causing the extinc- 

tion of central servers and SCSI disk drives. The VR300 is the only video 

server with FibreDrive' - ASC's exclusive Fibre Channel technology. 

FibreDrive architecture uses distributed video servers and shared Fibre 

Channel storage to provide total system redundancy and unparalleled 

simultaneous access. The result is direct, unrestricted, real -time access to 

shared media for as many as 24 channels - simultaneously. With SCSI, you 

might as well be writing on cave walls. With FibreDrive, you don't have to 

worry about copying video, transferring files, or wasted disk space. In fact, 

the VR300 supports almost 2 terabytes of Fibre Channel storage for 140 

hours of on -line media. And, with ASC's RAIDsoft problems with disk 

drive failures and hardware controllers have finally gone the way of the 

dinosaur. According to Darwin, only the strong survive. You don't have to 

be a scientist to recognize that Leitch's ASC 

VR300 is the future, and SCSI is history. 
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Backing up network data 
BY BRAD GILMER 

Nctwork backups in conventional 
business environments can be com- 

plicated. In broadcast environments, net- 
work backups are no less complicated 
and typically include several unique chal- 
lenges. Most broadcast facilities have 

several computer networks, such as an 

office network, a technical network, and 
in some facilities, a high -speed video 
network. 

Backup technologies 
Two technologies are widely used for 

data backup today - tape and hard 
disk. Other technologies, such as re- 
writeable CDs and magneto -optical 
drives, are available, but their use is 

limited. Tape is the most common net- 
work backup medium, primarily because 

of the high cost of redundant disk stor- 
age - about 80 times that of tape. The 
last five years have seen the advent of 
high -speed, low -cost helical scan data 
tape drives. These drives, most often 
used in the desktop environment, use a 

4mm DAT cartridge with a capacity of 
8GB and a sustained throughput of 

730kB/s at 2:1 compression. 
Digital linear tape (DLT) is the next 

step up and is a linear multitrack format 
with a sustained throughput of up to 
10MB/s at 2:1 compression. At the high 

end, the Ampex DST stores up to 330GB 
on a single cartridge. The data transfer 
rate is over 20MB/s without compres- 
sion. See Table 1 for a summary of 
different tape backup options. 

While not a backup technology in the 

Backup strategy has a 

great impact on the 

technology you select. 

traditional sense, many sensitive appli- 
cations now run on mirrored disks or 
servers. Improvements in fileserver tech- 
nology now allow designers to provide 
redundant disks, processors, memory or 
all three. 

Backup strategy has a. great impact on 
the technology you select. Choosing a 

tape -only strategy could possibly mean 

being without your data for several hours, 
while the data is restored from a backup 
tape. Beyond the fileserver are other 
items that may contain critical data, such 

as desktop clients. Decide whether you 
will provide backup services for those, as 

well. Many backup applications provide 
for backup of not only the fileserver, but 
also the hard disks on desktop machines 

attached to the network. 

Backing up the desktop network 
The largest challenges in backing up a 

desktop /office environment network are 

its size, the amount of data that typically 
needs to be backed up and potential 
bottlenecks, such as routers or bridges. 

Usually, the office network contains the 

most network nodes, the highest num- 
ber of fileservers and the second- largest 
fileserver capacities (first are the video 
servers in video networks). These com- 
bine to make backing up an office net- 

work a real challenge. 
One item common to all network back- 

up systems is that when backing up data 
over the network, perfor- 
mance for other applications 
may slow to a crawl. This is 

because the network's over - 
aIl bandwidth is shared 
among users. If one applica- 
tion begins to use a large 
amount of network band- 
width, all applications suffer. 
Because of this, many net- 
works are designed for auto- 
mated backup after hours, 
when network usage is low. 

As the amount of network 
data increases, backup time 
requirements also increase. 

This can cause some real head- 

aches if the backup cannot be 

completed outside of normal 
business hours. Recently, I 

configured a backup to run 
after hours and went home 

for the evening. The next 

Manufacturer Type Cartridge 
Capacity 

(GBs) 

Sustained 
transfer rate 
(MB/s) See 

note 1 

Transport 
technology 

Compression Media 
Format 

Various DDS -2 (4mm 
DAT) 

4/8 0.73/1.5 Helical DCLZ 4mm 
DAT 

Various DDS -3 (4mm 
DAT) 

12/42 1.2/2.4 Helical DCLZ 4mm 
DAT 

Various DLT -4000 20/40 1.5/3.0 Linear DCLZ DLT -IV 

Various DLT -7000 35/70 5/10 Linear DCLZ DLT -IV 

Ampex DST 312 330 20 
uncompressed 

Helical N/A 19mm 

Sony SDX/AIT 25/50 3/6 Helical ALDC 8mm AIT 

Sony DTF 42/108 12 Helical ALDC 12.65mm 

StorageTek Redwood SD -3 10/25/509 20 
uncompressed 

Helical N/A 1/2" 

Note 1: Assuming 2:1 compression, except Ampex and StorageTek. 
ALDC is adaptive lossless data compression, DCLZ is data compression Lempel Ziv 

which was invented by Jacob Ziv and Abraham Lempel. 

Table 1. Specifications of several systems used for tape backup of data. 
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fileserver's performance was slow - I 

thought it had crashed. Later, I realized 
that the fileserver was still working on 
the backup that I had started the previ- 
ous evening. The amount of data to be 
backed up had grown to the point that it 
could no longer be backed up overnight. 

Running a network backup applica- 
tion on a fileserver, through a Novell 
NLM for example, can have a serious 

a router creates a large number of pack- 
ets, each of which must be routed through 
the router. This degrades system perfor- 
mance and increases backup time. It 

would be better, in this case, to run a tape 
backup process on both fileservers or to 
put both servers on the same network 
segment. 

As the office network capacity grows, 
you will likely exceed the capacity of a 

ETHERNET CONNECTIONS 

NETWORK 
FILESERVER 

NETWORK 
FIBRE FILESERVER 

CHANNEL 

DISK ARRAY DISK ARRAY 

Figure 1. Typical configuration of a Hewlett- Packard K -200 high -reliability fileserver 
using redundant Fibre Channel connections. 

impact on network and server perfor- 
mance; many network designers choose 
to run the backup application on a stand- 
alone computer. This keeps the server 
from becoming bogged down by re- 

quests to service the backup application. 
It also is useful when you want to backup 
more than one fileserver. 

When backing up more than one serv- 
er, network configuration can affect per- 
formance. If a router is between a fileserv- 
er and the backup workstation, the re- 

sult will be a significant drop in perfor- 
mance. Routers, by their very nature, are 
bottlenecks. They take time to analyze 
the header, and in some cases, the entire 
packet of an Ethernet message, before 
they forward the packet on to another 
network segment. This analysis takes 
time and can reduce router throughput 
by 30% or more, depending upon router 
technology. Backing up a fileserver across 

single backup tape. Fortunately, compa- 
nies such as Advanced Digital Informa- 
tion Corporation (www.adic.com) have 
designed a wide range of autoloaders 
and autochangers that are capable of 
holding a large number of cassettes. 
These devices make it possible to backup 
a network every night for a week or more 
without having to make a manual tape 
change. 

Technical network backups 

Technical networks are usually stand- 
alone networks used to support the on- 
air environment. Automation networks 
are a typical example, although now 
there are many devices in the broadcast 
environment that require network con- 
nectivity. 

While the amount of data in these 
networks is usually smaller than the 
desktop network, two factors make back- 
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ing up this network much more chal- 
lenging. First, the network is in use 24 
hours per day, seven days per week. 
Second, the network is used for critical 
on -air applications. Take extra care when 
developing a network backup strategy 
for this network. Be sure the backup 
does not interfere with on -air opera- 
tions. 

Because of the critical nature of these 
networks, a "tape- only" backup solu- 
tion may be inadequate. Consider mir- 
rored storage, mirrored servers, RAID 
or all three. Figure 1 shows a typical 
connection for the Hewlett- Packard K- 

200 high -reliability fileservers. Note that 
the servers and storage are mirrored 
through redundant Fibre Channel con- 
nections. Both servers can access either 
disk array. This installation provides 
excellent real -time backup. For extra 
security, a tape backup device can also be 
used. 

Backing up high -speed video 

networks 
A challenging backup task is backing 

up new high -speed video networks. The 
two greatest challenges in this environ- 
ment are the speed of the network and 
the size and structure of the data. An 

additional complication is that these 
systems are in use 24 hours per day, 
seven days per week. 

There are several backup possibilities 
for video networks. The easiest solution, 
although possibly not operationally fea- 

sible, is to backup material on tradition- 
al videotape. Because video networks 
are frequently employed in multichan- 
nel facilities to achieve efficiencies over 
tape environments, conventional video- 
tape equipment may not be available. An 

option is to store material on data tape, 
such as DLT -7000 or DS -3, in a tape 
robot, such as the Powderhorn by Stor- 

ageTek or one of the DST libraries from 
Ampex. Such a solution is not cheap, but 
it will provide secure storage for your 
media, and in a multichannel facility, 

there may be additional benefits. A final 

solution is to provide mirrored servers, 
which is the most common backup sce- 

nario used today. 

Brad Gilmer is president of Gilmer & Associ- 
ates Inc., a technology and management con- 
sulting firm. 
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The measure of confidence 

The excellence of design 

Stellar satcom amplifiers are the number one choice for action news. 
Their exceptional linearity, combined with their lightweight compact 
design, equip your truck with the maximum useable power per cubic 
inch. When On -Air is moments away, the straightforward front panel 
controls simplify rapid set -up. But most important...Stellar meets all 
the demanding specifications for remote SNG operations. 
All Stellar satcom amplifiers are backed by EEV's world class 
customer service, with 24 hour tech support. 

SATCOM AMPLIFIERS EEV 

USA: 1- 800 -DIAL EEV Fax: (914) 682 -8922 
CANADA: (905) 678 -9811 Fax: (905) 678 -7726 

UK: +44 (0) 1245 493493 Fax: +44 (0) 1245 453725 

Circle (24) on Free Info Card See us at SCEC, Booth #514 
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Ask Dr. Digital 

Number, please 
BY STEVE EPSTEIN, TECHNICAL EDITOR 

I am currently working on preparing a 

I project proposal and would like to 
offer Bruel & Kjaer 2525 
measuring equipment. I have 
tried unsuccessfully to ob- 
tain B & K's contact num- 
bers from various A/V pub- 

lications and would appreci- 
ate very much if you could 

help me find their phone and 
fax numbers in Denmark or 

their regional sales representatives. 
By the way, do you know where I 

could source a Rion NA25 portable 
digital sound level meter? It is also part 
of the specifications of the same project. 

Satvindar 
Project engineer 

Jebsen & Jessen Communications 
Malaysia 

I did some checking and 
here is the contact infor- 
mation for B &K that you 
requested: 

B &K 
Home page: www.bk.dk/1200.htm 
Address page: www.bk.dk /3000/ 
3100.htm 
In Malaysia: 
Phone: +60 3 734 6202 
Fax: +60 3 732 2530 
In Denmark: 
Phone: +45 4580 0500 
Fax: +45 4580 1405 

No luck with the Rion NA 25, but I 

did find a Rion NA 24 listed in ARL's 
catalog. You can check them out at 
www.hutch.com.au / acoustic/ 
indcx.html 

I need to bump up about 
5,000 hours of old 3/4 -inch 
tape (library footage for the 
PGA TOUR). I would like 

to use a BVU -950 and pro- 
cess the Y C 688 output to 

maximize quality. I would also 
like to noise reduce the foot- 

age and preprocess the image for re- 

cording to Betacam SX. Any sugges- 
tions? 

John Martin 
Chief engineer 

PGA TOUR Productions 

I checked with the folks 
at Snell & Wilcox, and 
according to Julian War- 
ren, the 688 output is a 

good way to go. He suggested getting in 
touch with the people at Merlin Engi- 

neering (yes, 

they're still in 
business) for 
some sugges- 
tions regarding exactly 
which TBC to use. Ken Zin at Merlin 
was quite helpful and suggested using 
an old Fortel Y688. It has a 688 output, 
and if you need one or two, Television 
Associates (TVA), in Mountain View, 
CA, has some for sale. You can reach 
them at 650-967-6040. 

; Today's electronic equipment 
is incredibly sophisticated, but 

; for the most part, it lacks repairability. 
When was the last time you actually 

; repaired a hard drive? Like much of 
today's equipment, hard drives are sim- 

; ply easier to replace than to repair. Older 
equipment, such as old scopes, VTRs 
and those 5- and 9 -inch B &W monitors 
seem to last forever. Many of these items 
may be fully depreciated after seven years 
and still have at least seven more years of 
useful life left in them - assuming you 
can still get the parts. So when do you 
retire them? 

Unlike aircraft, broadcast equipment 
does not need much maintenance rela- 
tive to the number of hours of usage. For 
instance, few transmitters need to be 
taken off the air one night a week for 
maintenance, but most should probably 
be taken down once a month. If you put 
in five hours on that overnight mainte- 
nance task, once a week means that for 
every 160 or so hours, five maintenance 
hours (about 3%) are needed. At once -a- 
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not 
head -hours reading with the power -up 
reading, and they are vastly different. 
Nevertheless, when does the mainte- 
nance reach the point where it is time to 
retire the unit? 

From a financial perspective, it is ob- 
vious - when major repairs are needed 
or when the unit constantly needs atten- 
tion. Many times, perfectly operational 
units are replaced by newer ones be- 
cause newer features are needed. In 
some instances, there is no real need for 
the older unit other than as a backup/ 
spare. However, in many cases, the old- 
er unit can be used to increase usability 
at some other location, creating a ripple 
effect. Newer equipment goes where 
the best features or performance are 
needed most, and everything else ripples 
down. 

Ultimately, operational equipment 
ends up at the bottom with nowhere to 
go. Then what do you do? Take it to 
the local swap meet? Put it in the "old 
equipment home ?" Let me know. 
drdigital@compuserve.com. 

month intervals, that drops to less 

than 1 %. As the transmitter ages, 
that number is sure to increase, but 
probably will never exceed 5 %. 

Few pieces of studio equipment 
require even that much maintenance 
time. Remember though, that most 
studio equipment is not in use all 
day. It may be powered up, but it is 

in use. For example, compare the 
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Born to Broadcast ... 
and On Air Throughout the U.S. 

You don't have to change the way 

you work to go digital! 

Aysis Air's unique combination of 

advanced a I- digital signal processing 

and a familiar, knob -per- function 

control surface makes the transition 

to digital seamless. 

DTV ready. Aysis Air combines full 

5.1 surround sound capability with 

essential broadcast requirements 

including dedicated AFUPFL mix -minus 

buses, loudspeaker muting, remote 

machine sarts, multiple outputs and 

dedicated subgroups. 

Go digital with Aysis Air - contact SSL 

for a demonstration. 

ew York 

+1 (212) 315 1 111 

Los Angeles 

+1 (213) 463 4444 

"After reviewing Aysis Air 
specifications and functionality, 

WRC's audio engineers 

previewed the console's 

operation. It was a unanimous 

decision to select the Aysis Air 
console in our e-fort to move 

into all- digital operation." 

Jerry Agresti. Director of Engineering, 

W RC. Washington, DC 

"The choice o= Aysis Air was 

based in part on our technical 

staff liking the interface, which 

most resembles the way we 

currently work. Surround sound 

was also a consideration in 

choosing the Aysis Air because 

it had to be capable of both 
mixing and monitoring in 5.1." 

Michael Englehaupt. Proiect Manager. 

WLS. Chicago 

"As our operation converts to 
all -d gital technology, we seek 

vendors that offer strong 

technical support and prompt 
service. With SSL's reputation 
for high quality robust broadcast 
products, we can go on air with 
confidence." 

Jim Casabella. Director of Engineering. 

KGO. San Francisco 

Tokyo 

+81 (3) 5474 1144 

Paris 

Solid State Logic 
International Headquarters 

Begbroke Oxford OX5 I RU England 

Tel: +44 (1865) 842300 

Fax: +44 (1865) 842118 

Email: sales @solid -state- logic.com 

htcp://www.solid-state-logic.com 
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Milan Toronto Singapore 
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NVISION Provides a Solid Path to DTV 
NVISION has developed a new line of modular processing products specifically designed to 
meet the current and future needs of all DTV facilities 

The new 1000 Series is designed around a new 

generation of equipment frames that have been 

built to handle any digital signal format, from 
AES audio at 3.0'72Mbits to HD -SDI video at 

1.5Gbits. In order to accommodate these data 
rates, this new frame architecture includes a highly 
specialized 'mid- plane motherboard that incor- 
porates an impedance matched connector system. 

To ensure that world emissions and safety stan- 

dards are met, the frames are also fitted with 
special compressible conductive gasket material 
around the doors and I/O plates. The 4000 frames 

are currently available in two sizes: the I RU frame 

(4001)accommodates four processing modules and 

the 2RU frame (4002) accommodates eight. The 
4002 allows the installation of a redundant power 
supply. 

Available modules for this system include the re- 

nowned NVISION AES products -A to D and D 
to A converters, distribution amplifiers, and ref- 

erence generators -but with improvements over 

the NV 1000 Series equipment. For example, the 
new A to D and D to A converters are switchable 
between 20 and 24 -bit operation at all AES sample 

rates, including 96kHz. Each module contains two 
independent converters. This means that it is now 

possible to put up to sixteen high quality convert- 
ers in just two rack units. 

The 4000 Series firmly establishes 

NVISION as a company that 

understands the technology issues 

facing DTV design engineers." 

In addition, NVISION has added digital video 

products such as SDI DAs, embedders and 
disembedders, HD -SDI DAs, and SDI and HD- 
SDI fiber optic converters. As you would expect 

from NVISION, these products have been designed 

to provide excellent performance as well as to fix 
problems that had been previously overlooked, 
while maintaining an affordable price point. 

In the case of audio embedders and disembedders, 

NVISION has taken a unique approach to solv- 

ing some previously ignored issues. 

Avoiding Pops and Clicks 
When a switch is made between two video sources 

that contain embedded audio data, it is difficult 
to resolve a clean audio transition at the receiver. 

This is due to two primary factors: I) The audio 
data is not commonly phase aligned with the video 

data and other audio channels. 2) In NTSC sys- 

tems, any efforts to synchronize audio and video 

data can be lust if the video paths have differing 
processing delays. 

In order to ensure satisfactory audio reception, it 

is necessary to take care of data alignment at the 

inner of insertion and subsequently provide a 

method of error concealment at the point of ex- 

traction. 

NVISION has developed new embedder and 

disembedder devices that incorporate proprietary 
audio re- framing ASICs. These ASICs ensure that 
all audio data carried within each video stream is 

correctly timed. The output ASICs provide con- 

stant AES framing patterns, regardless of input 
signal. This ensures that AES receivers maintain 
constant lock, and it eliminates aberrations due 

to receiver PLL recovery. Also, error detection 
circuits within the disembedder ensure effective 
error concealment, regardless of the embedding 
metluxi or device used during the insertion pro- 

cess. 

A Multi -Channel 
Solution 
When more than tour channels are required, the 
normal technique is to cascade embedders together. 

This process relies on the ability of the embedder 
to determine ancillary data content and decide 

where to allocate its audio channel group data. 

Receiving disembedders are also cascaded and must 

have a preset determination of which audio group 
to extract. The more channels inserted, the more 

difficult it becomes to determine location. 

The new NVISION embedder module provides 
for one group of four audio channels to be inserted 

into the SDI data stream. (This is similar to 
other available products.) To insert more than 
tour channels, another module provides for an 

additional twelve audio channels (three groups) 
to he directly fed to the embedder for allocation 
and insertion. This method provides two benefits. 

I) The exact channel group location can be deter- 
mined by the single embedder module. 2) 'Piggy 
backing' embedders is unnecessary; therefore, costs 

are drastically reduced. 

Digitái Digital 
video video Out 

I75g 
AES Reference 

2zAES ,s 

input 1° 

56 

6zAp 
input 

15 W 

Digna) 
video in 

AES 
Reference 

WA 155 

Digital 
video out 

1? 21( AES 
? output 

7, 6zAES 
output 

1 16 

NVISION Multichannel Embedding 
and Disembedding 

NVISION's 4000 Series 2 Rack Unit Frame 

NVISION's new disembedder module can detect 

the presence of channel groups and allow the up- 

erator to select which group is extracted. If the 

embedded data contains multiple groups, the ad- 

dition of an expansion module allows a single 
disembedder to extract all channels in the order 

received. A further feature of the disembedder is 

the built -in monitoring quality D to A converter 

and mini headphone jack, for convenient channel 

pair locating and subsequent output group as- 

signment. 

Fiber Optics 
Fiber Optics is another area where NVISION 
demonstrates their understanding of signal han- 

dling and management. Their new products in- 
corporate unique designs to ensure that patho- 
logical signal content is received without bit er- 

rors. In SDI signals, pathological content (long 
strings of all Os or Is) can cause a DC shift that 
results in bit errors at the receiver. 

Fiber products for digital video convert the elec- 

trical signal into light pulses for transmission 
across the fiber. But, due to the pathologicals, 
transmitting the SDI signal is a difficult task. If 
the pathologicals are not compensated for prop- 
erly, the results will show up as sparkles in the 

picture. This problem needed to be resolved, par- 

ticularly for HD -SDI signals where 1.5Gbit dis- 

tribution will rely on fiber far more than SDI has 

in the past. 

New E /O, O/E and transceivers from NVISION 
for SDI and HD -SDI incorporate proprietary 
technology to ensure that pathological signal con- 

tent will always be received correctly, without bit 
errors. 

Solid Ground 
N VISION has developed an excellent reputation 
for providing high quality conversion and connec- 

tivity products at very reasonable prices. The 
4000 Series firmly establishes NVISION as a corn - 

pany that understands the technology issues fac- 

ing DTV design engineers. 

NVISION can be contacted at 1 800 719 1900 

or by fax at (530) 265 1021. You can visit their 
websitc at www.NVISION1.com 
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D CONVERTERS, D TO A CONVERTERS, DIGITAL DELAY IODULES 

K GENERATOR 5"""°"''';WcISDI DISTRIBUTION ,\ IPLIFIERS. 
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MBEDDERSIDISE1IBEDDERS FOR UP TO 16 AUDIO CHANNELS. 

SDI FIBER OPTIC CO ' DEFTE HDSDI DISTRIBUTION AMPLIFIERS, HD-SDI FIBER OPTIC 

ASYNCHRONOUS/SYNCHRONOUS AES, RS422IRS232, TIME CODE, HD-SDI & SDI DIGITAL VIDEO. 

MATRIX SIZES RANGING FROM 8X810 2048 X 2048. 

FOR DETAILED SPECIFICATIONS OF THESE NEXT 

ENGINEERING MANAGERS WARNING 

peers Undersigning This Technology Are likely To Sian Placing Purchase Orders 
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Systems Design & 

Transmission & Distribution 

Maintaining DTV transmitters 
BY DON MARKLEY 

NOw there's an interesting subject. 
Unfortunately, it is one that this 

author, and most in the industry, knows 
little about. Be that as it may, let's look 
at what is widely known and at what we 
would like to know. 

DTV transmitters are simply another 
piece of electronic equipment. The am- 
plifiers are basically the same devices 
that have been in use for some time - 
albeit some of the new solid -state am- 
plifiers will require some user educa- 
tion. All of the old approaches to main- 
taining these beasts still apply with re- 
gard to normal cleaning and cooling. 
For whatever reason, there seems to be 
a universal state of awe relative to DTV, 
accompanied by a panic that it will be 
uncontrollable. Let's stay calm and re- 
member that DTV transmitters are still 
just big boxes that make RF. The pri- 
mary change is the modulation scheme, 
which in turn, results in some differenc- 
es in the tuning methods. 

Power and tuning - two facets that 
must be reconsidered 

Given that the average station techni- 
cian knows the basics of transmitter 
care, what are some of the new worries? 
One change will be power measure- 
ment. For DTV, average power, rather 
than peak power, will be the standard 
for measurement. By definition, it will 
still be possible to check calibration 
using a water load. But it is the routine 
measurement of power on a full -time 
basis that is still puzzling. One way, 
suggested by Harris' Bob Plonka, is to 
use an average power meter, such as the 
Hewlett- Packard model 8992A with an 
appropriate sensor. Of course, that 
won't measure the output directly; a 

coupler must be used to bring the signal 
down to an appropriate level. 

To adjust the coupler, a device must be 
used that can accurately generate a test 
signal and then accurately measure the 
coupling loss. It should be possible to 

FRAME GRAB 
A look at the consumer side of DTV. 

Size matters 
Research shows that American homes may not be able to 
accomodate larger DTV sets. 
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do this with a spectrum analyzer and a 

tracking generator or with a network 
analyzer. In either case, an adapter will 
be necessary to couple the generated 
signal into the transmission line. With a 

network analyzer, a second adapter 
could be used to compare the coupled 
signal to the signal fed through the line. 
Regardless, the test setup must be accu- 
rately calibrated if the overall measure- 
ment is to have reasonable accuracy. 

Next, transmitter tuning is likely to be 
trickier than it is for NTSC systems. In 

particular, the tuning must now include 
group delay measurement and its ad- 
justment. The group delay of the ampli- 
fiers can be measured with a network 
analyzer, but that doesn't include the 
adjustment of the exciter correction 
circuitry. Even more interesting and 
puzzling, the antenna manufacturers 
tell us that their antennas will introduce 
some group delay into the system. As- 
suming that the exciter will compensate 
for that factor, how can it be conve- 
niently measured in the field at a typical 
TV station? Obviously, the signal can 
be sampled into the transmission line 
and corrected up to that point. Perhaps 
the effects of the antenna will simply 
have to be assumed to be constant and 
minimal. 

There is a great deal of difference in a 

carefully set -up system in the laborato- 
ry and the average station in the field. 
Typical stations are also different than 
the DTV stations currently in opera- 
tion. These transmitting facilities must 
still be considered test stations. They 
also have the advantage of manufactur- 
ers hovering about making sure that 
everything is working correctly. What is 

really needed is to determine just what 
test equipment is necessary for an aver- 
age station's operation and standard 
procedures for optimizing the entire RF 

system. Expanding on that, what we 
need is more experience in the care and 
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The Fastest RAID 

System on the Planet. 

'eriod. 

The MegaDrive EV 5000TH Fibre Channel Network RAID System 

I'he award -winning MegaDrive' 1 Ultra E -8 LVD disk array. 
I le basic building block of the IS- S000T 70 Fibre Channel Network 

RAID System, supports 3.5" (9GB and I8GB) or 5.25" (46GB) 

!movable drive modules - including the latest 10.000RPM drives. 

la tall/RECT.. 
E T W O R K S 

The "cableless" I.VI) active 

backplane of the MegaDrive 

E -8IVD delivers optimal 
drive performance and 

"bullet-proof" reliability 
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MEGADRIVE. 

Twice the Speed of the previous generation, the 

MegaDrive Family of network storage products from 

DataDirect Networks offers you the fastest 

performance in Fibre Channel and IM) technology. 

TWICE THE PERFORMANCE 

From 185 Megabytes/sec to more than 25 Gigahvtes/sec! 

TWICE THE SCALABILITY 

our open architecture. modular design lets you customize a 

solution to meet your current needs with the flexibility to 

seamlessly scale both performance and capacity as your 

requirements evolve - ALWAYS protecting your initial investment. 

TWICE THE FAULT -TOLERANCE 

fully redundant controllers, power supplies, and fans, along 

with hot- swappable drive modules and a global hot spare 

capability guarantees no single point of failure and ultra -high 

data availability. 

TWICE THE FLEXIBILITY 

multiple simultaneous RAID levels (0, I, 0 +1, 3, and 5) along 

with dynamic RAID level migration. handles anything thrown 

\our way. 

TWICE THE OPTIMIZATION 

with 480MB /sec drive channel throughput feeding a 500MB /sec 

RAID Engine, get ready to saturate your bus. 

TWICE THE PROTECTION 

with DataDirect Networks 7x24, global, on -site Service and 

Support Plans, you're always protected. 

TWICE THE UPGRADABILITY 

CDNA is the only network data access architechture that delivers 

true cross -platform file sharing, performance, and 

manageability. 

TWICE THE SPEED FOR YOUR APPLICATIONS 

Imaging, Visual Simlation, Remote Sensing & Telemetry, 

Internet/Intranet, CAD /CAM /CAE and heavy-duty online 

transaction processing (OUP) ...just to name a few. 

TWICE THE AFFORDABILTY 

with systems as low as 12<-/MB, it's the most cost- effective, high - 

perfonnance storage available. 

TWICE THE EXPANSION 

Systems from 36GB to multiple terabytes. 

ALL THE COMPATIBILITY YOU NEED 

SGI, Sun, Windows N'I, Mac OS, RS /6000, DEC Alpha. If you've 

got it, we'll work with it! 

Networking Storage Solutions for your demanding 

applications. Point your browser to 

www.datadirectnet.com 
or call 800.322.4744 
to experience our complete line of networking and 

MegaDrive storage products. 
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Television Equipment Associates, Inc. ' 
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PO Box 499 
South Salem, N.Y. 105900499 
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feeding of DTV RF systems. Determining these requirements 
is roughly akin to finding out the average life of a new type 
of tube - only time will tell. 

Expect the unexpected 
It should be apparent by now that unexpected problems 

will arise as DTV is more widely implemented. One example 
was the recent problem in Dallas where a hospital thought 
everyone checked out simultaneously when their heart mon- 
itors reacted unfavorably to a local DTV signal. While that 
was a unique problem, rest assured that others will be found. 

A recent series of magazine articles seemed to add confusion 
to the issue. For example, one writer indicated that based on 
their tests, indoor antennas would be of little use for DTV. 
Another writer indicated that based on their tests, only highly 
directional outdoor antennas would work. We have seen 

Transmitter engineers will need to learn new test and mainte- 
nance procedures with DTV transmitters. It will not be possible to 
"hear no evil, see no evil, speak no evil" - the old tried -and -true 
analog methods of see, hear and touch won't work anymore. 

articles saying that DTV will be strictly line of sight, and other 
articles indicating that the service will be similar to the 
existing NTSC areas. Who is right? 

But, back to the transmitters. Other than tuning and correct- 
ing for group delay and other errors, the DTV transmitter will 
he much like those we are already familiar with. Tuning will 
be a little more broadbanded as the amplifiers are not con- 
cerned with any one section of the channel over another. From 
what can be seen so far, everything will be similar, but a little 
fussier. No, you won't tune the final slightly on the inductive 
side. That was a trick learned over the years with tube 
transmitters, and it obviously doesn't apply here. However, 
new tricks will be learned as we get further and further into this 
new modulation scheme. These tricks, like those of the past, 
will be based on experience. It will not be possible to "see no 
evil, hear no evil, speak no evil" when it comes to learning the 

secrets of DTV transmitter maintenance. 

Don Markley is president of D. L. Markley and Associates, Peoria, IL. 
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DIGITAL -= BROADCASTING 
COMING ON FAST. - -- 

The AvidNews'Environment {is. When top broadcasters like CNN, Tele-Metropole and the 

Belo Group prepared themselves for the digital broadcasting revolution, they relied on the AvidNews- 

Environment to get them there. With high -caliber components like video editing and playback, 

media workgroup and newsroom computing systems, it's no wonder more than 1,100 broadcast sites 

from around the world rely on the expertise and experience of Avid to bring them into the digital 

broadcasting era. That's because, over the past 10 years, we've asked the right questions, and have 

developed digital broadcasting tools built with the specific needs of broadcasters in mind. Tools that 

are powerful, easy -to -use, and work as well on their own or, as part of a complete solution. When 

it comes to digital broadcasting, the AvidNews Environment is ready for tomorrow -today. 

Call us now and you will be too. 

Call 800 949 AVID 
www.avid.com/broadcast 
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Look into ATSC DTV and you 
see a world of possibilities, from 

high definition video and surround 
sound to new information and inter- 

active services. So do we. 

At Philips Semiconductors we're ready with the 
TriMediaTM processor, a new generation of VLIW chips 

Presented at NAB, 1998 

that brings it all to the living room. Use the TriMedia 
reference design and software to build an ATSC television, 

set top box or PC DTV card that handles all 18 ATSC 

video formats plus multi- channel audio. 

C /C ++ Programmability means that a TriMedia -based 

product can be upgraded with new software to support new 

and evolving services. A TriMedia processor can also support 
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make digital television 
more than just TV 

a -I V Web browser, reverse communications channel, video 

en Eil, JAVA and VRML applications - even software to 
im trove NTSC video. So visit Philips Semiconductors at 
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Production Clips 

Understanding intercoms 
BY BRAD DICK, EDITOR 

I ntercoms - everyone has used them, 
I and probably without much thought. 
Put on the headset or press the button, 
and you have communication. In to- 
day's complex and fast -paced broad- 
cast world, the need for rapid, reliable 
and flexible communications has never 
been greater. Unfortunately, the lowly 
intercom system is frequently left out of 
budgets or is grossly underfunded. The 
key to the proper purchase, installation 
and use of intercom equipment begins 
with a thorough understanding of equip- 
ment basics. 

System architecture 
From a usage standpoint, 

there are two basic kinds of 
intercom systems: point -to- 
point (matrix) and confer- 
ence line. These names stem 
from how the communica- 
tions take place - in a 
point -to -point (private line) 
manner or on a conference 
(also called party-line or 
PL) system where everyone 
hears everything. 

To further confuse mat- 
ters, digital technology has 
resulted in a new classifica- 
tion for intercoms, al- 
though they do the same 
thing. From an overall de- 
sign standpoint, these new 
digital systems are some- 
times referred to as distrib- 
uted crosspoint and cen- 

tralized crosspoint systems. 
And if that does not create 
enough confusion, the term "digital 
system" can mean different things. It 
might indicate digital control only, or 
digital system might mean the system 
can be fully digital in control and audio 
functions. Related communications sys- 
tems called interrupted foldback (IFB) 
and isolated intercoms (ISO) are often 
included in any intercom discussion, 
but we'll leave them for another time. 

Point -to -point or matrix systems al- 

low you to speak to a selected person or 
area. Simply put, the communication 
travels from one point to another point. 
No one else or no other location re- 
ceives that communication. These types 
of intercom systems provide complete 
privacy between stations and may also 
provide custom programming capabil- 
ity from a central computer or terminal. 
With many systems, you can also create 
groups or virtual party lines providing 
greater flexibility. 

Matrix systems usually require a four- 

Some advantages of four -wire matrix 
systems include simple interfacing to 
other devices, no hybrid null problems, 
selective calling to all stations, call tally 
and privacy. Disadvantages of the four - 
wire topology used to include all the 
multipair cabling required; however, 
modern matrix systems, like the Clear - 
Com Matrix3, the RTS/Telex ADAM 
and some models from DRAKE, elimi- 
nate most of these problems. 

The second type of intercom system is 

the conference-line system, also known 
as party-line (PL) systems. 
These are the simplest form 
of intercom systems and are 
typically used for teamwork 
activities, like remote pro- 
ductions. Anyone connect- 
ed to the intercom line hears 
all of the communication 
that takes place. 

Live studio broadcasts 
and outside broadcast ac- 
tivities are best served by 
party-line systems. Party- 
line intercoms are general- 
ly two -wire systems. Talk - 
and- listen audio is carried 
on the same pair. Power 
may be carried on the au- 
dio pair or separate con- 
ductors. A party-line inter- 
com can also be implement- 
ed with four -wire tech- 
niques, but it is much sim- 
pler and less expensive to 
use the two -wire technique. 

In a PL system, all opera- 
tors share a common chan- 

nel or number of channels. The only 
privacy is provided by multiple chan- 
nels or a camera isolation subsystem. 
Some signaling can be provided, but 
usually not to the extent that would 
allow every operator to selectively sig- 
nal another operator. 

Advantages of two -wire PL systems 
include simple wiring, easy expansion 
for additional stations, less complex 
central equipment, low cost per station 

Figure 1. Connecting a four -wire intercom system to a two -wire 
intercom system requires that the proper interface box be used. The 
interface provides all of the necessary impedance and level correc- 
tion. Be sure that you buy the proper interface from the manufac- 
turer of your intercom. 

60 

wire interconnection (although a two - 
wire matrix is possible). Such systems 
are well- suited to post -production op- 
erations where the system configura- 
tion remains relatively constant. Being 
a four -wire topology, talk and listen 
signals to and from each station are 
carried on separate paths. The connec- 
tion paths between intercom stations 
may be wires, RF, digital links fiber - 
optic or coax paths. 
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Given what we were looking for, 

along with dependability and 

signal quality, there was really 

only one choice for Westwind - 

the Euphonix C53000." 

Todd Langner of Westwind Media 

Brooklyn South, Total Securities, Bella 

Mafia, Under Wraps, Magnificent Seven 

It's the obvious choice for any 

new console because it is better 

than anything else around." 

Mark Isham, Film Composer 
Night Falls on Manhattan, Michael Hayes, 

Gingerbread Man 

The Euphonix sounds incredible 

and it has all the technology of 

tomorrow's console - it can do 

many things that no other 

console can." 

Chuck Howard of Curb Studios 
Hat Ketchum, Wynonna, Eddie Arnold, 
Blake & Brian 
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and simple operation. Two -wire PL sys- 

tems can be quickly and easily reconfig- 
ured, which is especially important for 
remote trucks and mobile venues. 

There may be a size limitation for 
two -wire PL systems, especially when 
referring to ease of installation. Once 
you go above a five- or six -station 
system, the matrix solution may be- 

come more viable and easier to use. A 
disadvantage of two -wire PL systems 
is their reliance on hybrids and the 
difficulty in interfacing them to other 
(often incompatible) two -wire systems. 
In addition, they lack selective calling 
and offer limited privacy. 

Power and interfaces 
intercom stations can 

be powered in two 
ways. Rack- or wall - 
mounted (fixed) sta- 
tions can be powered 
from available AC by 

way of external DC 
supplies. These stations 
can then communicate 
via dry lines carrying 
audio only. On the oth- 
er hand, beltpack sta- 

tions are powered via 
wet communications 
lines carrying 24- 
32VDC and audio. 
Some fixed stations can 

also take power from a 

wet line. 
No matter how the 

power is supplied, it is 

used to drive several 

pin one for ground, with operating volt- 
age on pin two and audio on pin three. 
Telex uses a method similar to micro- 
phone phantom powering, using pin 
one for ground and pins two and three 
for both balanced audio and simplex 
power. 

In addition, there are times when it's 
necessary to use two- and four -wire in- 

tercoms together. Figure 1 illustrates the 

basic interface that must be used be- 

tween such intercoms. Typically, you 
can buy a brand -specific solution - you 

just go to Clear -Com to get an interface 
for an RTSTTelex intercom and vice ver- 

sa. This ensures that the interface is 

compatible first with your main system 

and then with the foreign intercom. 

speaker. In a conference -line system, all 
stations in a given channel of communi- 
cation will be signaled at once. It is 

generally not possible to signal individ- 
ual users in the conference -line system. 

Signaling is accomplished by applying 
a high- frequency tone or a DC signal to 
the audio pair. When using audio in- 
stead of DC for the trigger, the tone 
passes through any interfaces that may 
be in the line. However, DC signaling is 

less complicated and usually costs less. 

Signaling functions of the intercom 
also can he used for remote control 
purposes. For example, in a small ENG 
or SNG truck, the call light signaling 
circuit can be wired to turn on the two - 
way radio through a relay, operating in 

a PTT mode. When 
the signaling is acti- 
vated, the talent and 
the engineers know 
that the studio is hear- 

ing the conference - 
line audio because all 
of the signal lights are 

illuminated. 

Clear-Corn Matrix Plus digital intercom 
Belgium. 

necessary functions. With the low -im- 
pedance headsets in use today, intercom 
stations include a headphone amplifier 
with volume control, switching circuits 
for microphone and channel selection, 
call -light, a pre -amp for the headset 
microphone and sidetoneamplifier, usu- 

ally with screwdriver -adjustable gain 
control and associated power supply 
and switching system. 

Intercoms are not plug and play. Even 

though intercom manufacturers use 

standard low- impedance microphone 
cable and XLR connectors as their stan- 
dard interface, they are all wired differ- 
ently. A case in point is the difference 
between the two -wire schemes used by 
Clear -Com and Telex. Clear -Com uses 

stations at VTS Studios in 

This is an area where operator know- 
ledge is critical. Beltpacks are not inter- 
changeable and using the wrong type 
can load down the system or even cause 

damage. Digitally controlled and fully 
digital systems have interfaces that pro- 
vide the conventional two -wire analog 
lines to beltpacks. 

Signaling 
As mentioned previously, signaling is 

an important aspect of intercom capa- 
bility. In a conference -line intercom, 
signaling is normally referred to as a 

call or signal. Signaling provides a means 

(usually visual) to attract the attention 
of a person who is not wearing a head- 

set or who has turned off the loud- 
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Digital solutions 
No discussion of in- 

tercoms would be 

complete without a 

look at digital inter- 
coms. The term digi- 
tal system and digi- 
tally controlled sys- 

tem are used inter- 
changeable today, but 
they should not be. 

The key point here is 

that digitally controlled or digitally 
based does not necessarily mean that 
the signals between stations are digital. 
It may simply mean that the central 
switching matrix and audio processing 
are digital. 

Although several current intercoms 
feature a digital switching matrix or 
internal digital audio processing, there 
are only a few on the market that 
actually send digital audio signals to 
the user stations. Various digital im- 
plementations are available from Clear- 
Corn, Drake and RTS(Telex. 

These new digital systems allow re- 

mote key panels to be located almost 
anywhere. Using dark fiber, coax or 
even an ISDN line, it's possible to install 

www.americanradiohistory.com

www.americanradiohistory.com


rAt Jr T. 
1) [lI1:C'l' EXPOSURE TO THE A`IAZI\T(i LOW COST OF 'l'II1? 

'/. EUS INTERCOM SYSTEM MAY RESULT IN ANTI-STICKER 

S[I()(',K AND DIRECT PURCHASE! 

RTSTM Zeus 2400 DSP Intercom System 

DEP Digital Matrix Intercom System 

Pr)fessional quality, fully programmable 

ma =rix intercom system at a VERY 

affordable price. 

Yc need the power and programmability of a top of 

th. line digital matrix intercom, but want it for the 

pr ce of a party line intercom system or an analog 

ma rix intercom system. You need the capabilities 

of a fully featured digital matrix intercom system, 

bu have limited space in which to add the equipment. 

Th. RTS Zeus 2400 DSP Matrix intercom system provides 
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an intercom control panel in one city 
and have complete communication ca- 
pability to another location thousands 
of miles away. This technique was used 
effectively in the Olympic Games in 
Atlanta. 

Today's newer intercoms eliminate the 
need for daisy -chaining because most 
of the digital switching matrixes can 
deliver 128x128 crosspoints and are 
often expandable to 512x512 or larger. 

As digital hardware costs continue to 
fall, you can expect the trend toward 
digital audio distribution to continue, 
especially in the case of large central 
crosspoint systems. The major advan- 
tage of taking digital audio all the way 
through the system is the elimination 
of induced electrical hum and noise. 
This can be appreciated by anyone 
who has ever had to run intercom lines 
around a pile of lighting cables and 
SCR dimmers. 

Finally, digital doesn't necessarily mean 
serial digital (coax) installation. De- 
pending on your application, being able 
to interconnect the stations with runs of 
coax may offer a lot of advantages. Just 
check with the manufacturer to be sure 
that their definition of digital matches 
your definition. 

Cost -basis analysis 
Now it's time to consider the cost. The 

cost structure of the two systems, distrib- 
uted crosspoint and centralized cross - 
point, typically means that a centralized 

crosspoint architecture is more appro- 
priate for a large facility, while the 
distributed architecture approach may 
be more cost effective for a smaller 
facility. 

The single most expensive component 
in the centralized architecture approach 
is the frame containing the crosspoint 
circuitry. In this design, the individual 
stations are typically one -half to one - 
third the price of an equally sophisticat- 
ed distributed architecture user station. 
So, if you need a large system, imple- 
menting a distributed architecture sys- 

tem can get expensive. 
Conversely, if the system is small, it 

may be difficult to amortize the expense 
of the frame across only a few stations. 
For example, a facility that buys 50 
distributed crosspoint stations costing 
$6,000 each will spend $300,000 and 
have limited circuits. That same facility 
using a centralized architecture ap- 
proach will spend $100,000 on a frame 
and $100,000 on stations at $2,000 
each for the same total of $200,000. In 

this example, for less money you get 
additional versatility and an expansion 
path that is only $2,000 per station. 

Obviously, not all systems are this big, 
and the numbers can vary greatly. It 
would be just as unwise to spend 
$50,000 on a frame to connect eight 
$2,000 stations together. In this case, it 
would be better to spend $48,000 on 
eight $6,000 stations. 

These two architectures are not the 

only choices. There are some that com- 
bine features of each, however, the in- 
dustry trend is to focus on great versa- 
tility along with low fault tolerance and 
focused attention or a limited highly 
tolerant and more consistent system. 

Intercoms are a true workhorse in any 
TV or OBV operation. If it's time to 
replace your intercom system, do two 
things: first spend sufficient time ana- 
lyzing exactly what your communica- 
tion needs are; and second, discuss those 
requirements with several manufactur- 
ers. There are many new features and 
options, so look at all the vendors be- 
fore you make a decision. 

Acknowledgments: The author would like to 
thank Ed Fitzgerald, Gary Parks and Bob 
Tourkow from Clear-Corn, and John King 
from RTS/Telex for their help with this article. 

More info on intercoms 
For more information on inter- 

corns see the following Broadcast 
Engineering articles: 

"Choosing an intercom system," 
July 1997, p. 46. 

"Intercoms: No longer an after- 
thought," May 1995, p. 54. 

"Intercom system design," March 
1986, p. 74. 
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Preparing your 
building for digital 

television 

Photo: The Georgia Public TV control 
room. (All photos courtesy of Rees Asso- 
ciates.) 

ßv alter L. Gregg, AlA 

Dreading the switch to digital? Whether you're building a completely new 

plant or renovating an existing facility, the move to DTV will entail 
significant building changes. With a digital facility, your facility needs 

will be different from today's analog plant. Proper planning for your 
station's changing facility needs, along with new studio and transmitter building 
requirements, will help make the transition a smoother and less painful process. 

Many areas of your existing facility will be affected by the change to DTV. 
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with the flexibility and stability that we needed in our transition 
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Preparing your 

building for digital 

television 

ature conditions, above 85 °E Today's 
digital systems require HVAC systems 

that are designed to ensure around -the- 
clock, continuous uninterrupted ser- 

vice. 

Proper acoustical design to reduce 
ambient noise to acceptable levels is 

important in noise -generating and crit- 
ical- listening technical and production 
spaces. The use of self- contained com- 

puter -room -type air- condition- 
ing (CRAC) units with built in 
redundancy (dual compressors 
or with chilled water with di- 
rect expansion backup) is a com- 
mon solution for electronic rack 
room and related technical ar- 
eas. Effective humidity control 
can be easily achieved with these 

units when used in conjunction 
with proper vapor- barrier place- 

ment. One key to their use is 

correct location and ductwork 
design to minimize acoustical 
concerns. Manufacturers of 
these units include Liebert and 
Trane. 

Clean and reliable power is an 
extremely critical component to 
having a reliable digital TV 
plant. If you are planning a new 
facility, consider having two 
separate sources of primary ser- 

vice installed. Be sure the feeds 

come from two different sub- 
stations or two separate power 
grids. Install automatic or easi- 

ly accessible manual switches, 

The Georgia Public TV control room relies on the latest in digital technology to meet viewer 
needs. 

Included in that list are chang- 
es to the technical core, master 
control, production suites and 
studios. However, don't let the 
list overwhelm you. Here are 

some ways to smoothly pave 
the way for your facility's 
change. 

Changes to the technical 
CI)re 

Larger racks with more den - 
sly packed equipment will re- 

quire more power, and thus, 
more cooling capacity. In ad- 
dition, heating, ventilating and 
air -conditioning systems 
(HVAC) in the technical areas 
will require more reliable tem- 
perature and humidity control. 
Redundancy will be needed to 
keep the sophisticated electron- 
ic equipment from shutting 
down due to excessive temper- 

This GTE studio allows guests and hosts to work 
efficient and low- temperature lighting. 
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GlobeCast salutes the 32 teams of the 
1998 World Cup for creating the most 

spectacular moments in broadcast history. 

France Telecom 
elVdCF 

Hats off to all the players who 
brought us the largest 

World Cup of the twentieth century. 
Bravo! to the teams for keeping 
40 billion viewers* on the edge 

of their seats. Our thanks to 
227 television & radio networks 

from around the world who 

trusted GlobeCast to help capture 
and share all the emotion. Three 

cheers to our partners who 
broadcast 60,000 hcurs of 

excitement. Our gratitude to the 
IBC 

engineers in Paris for their round 

the clock management of 

30 control suites, 3 digital 
MPEG -2/DVB encoding platforms, 

35 SNG stations from 
GlobeCast LIVE and Newsforce, 

400 video & 80 audio circuits, plus 

50 antennas transmitting to 
GlobeCast's worldwide network of 
satellites. Finally, our appreciation 
to each regional GlobeCast team 

across five continents whose local - 

end customer service guaranteed 
trouble -free coverage back home. 
Our sincerest thanks to all of you! 

The shortest route 
between you and your audience. 
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Preparing your 

building for digital 

television 

so you can quickly switch from the 
main to an alternate power source when 
needed. The power company can sup- 
ply you with historical data on power 

If you're going to rebuild your exist- 
ing facility, it's often more difficult to 
get clean power in all the needed areas. 
The use of power conditioners and tran- 
sient voltage surge- suppression devices 
may be required to eliminate spikes, 
transients, surges, sags and unwanted 
noise if a UPS system is not used. The 
use of shielded isolation transformers 

The system will minimize damage to 
sensitive electronic components and 
potentially pay for itself several times 
over should a lightening strike occur. 

Design big - despite the miniaturiza- 
tion that digital technology affords, tech- 
nical spaces don't seem to be getting any 
smaller. In fact, even more equipment 
requires the use of the larger, 36 -inch- 

deep equipment racks. This 
increase in depth, along with 
considerations for handicap 
access required under the 
Americans With Disabilities 
Act, requires more floor space 
in the technical areas than ever 
before. The mix of HDTV 
and multichannel broadcast- 
ing is likely to require even 
more technical space. Don't 
cut floor space in the techni- 
cal areas. 

Rack and equipment rooms only get smaller. It's crucial to build them larger than initially needed 
if there's to be room to grow. WJXX -TV technical room begins with 12 rows of deep racks. 

outages for any given area. If two power 
sources are not available, then a stand- 
by generator may be called for. The 
generator does not need to power non- 
critical areas, such as elevators. Howev- 
er, be sure it is sized to carry the critical 
loads of the facility, including HVAC 
systems for the technical and transmit- 
ter areas if co- located. An uninterrupt- 
able power supply (UPS) will also be 
required to bridge the time gap between 
power failure and when the standby 
generator comes on -line. 

Be sure the electrical service into a new 
facility is split among the various areas 
and types of loads. This will allow 
technical power to be isolated from 
large mechanical loads, studio lighting 
loads and normal building power to 
minimize costs to provide clean (and 
backup) power to the important techni- 
cal areas. 

can help filter out high- frequency spikes, 
but are less effective with low- frequen- 
cy spikes and don't correct voltage sags 
or surges that last several cycles. 

In a new or an existing facility, a 

properly designed technical grounding 
system is critical. Various grounding 
system designs are possible and selec- 

Master control 
Multichannel operation will 

impact the master -control area 
more than any other space. 
Other spaces affected by multi- 
channel broadcast will be the 
rack room and transmission 
areas. Additional monitoring, 
switching and playback will 
have varying degrees of im- 
pact depending on how many 
channels are carried and the 
types of digital video systems 

used. While you won't have to plan for 
a wall of quads, tape and disk playback 
systems still can take up a lot of space. 
That's especially the case with disk sys- 

tems when you include all the peripheral 
rack space they require. In addition to 
the space for the primary disk storage 
device, additional rack space is needed 

The mix of HDTV and multichannel 
broadcasting is likely to require 

even more technical space. 

tion will depend on building and site 
conditions, as well as personal prefer- 
ence of the broadcast system design 
engineer. A lighting protection system is 

a wise investment in most locales also. 
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for audio modules, multiplexing frames 
and power supplies. Don't shortcut the 
space here. 

Finally, remember that you'll need 
more equipment in these spaces tomor- 

www.americanradiohistory.com

www.americanradiohistory.com


we'll take you therms, 
While digital technology is the mandated future of the 
television industry, the path to digital transition is a 

confusing journey for many broadcasters. 

Professional Communications Systems brings the expertise 
and experience necessary for planning and managing 
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process. We design this process for your station, in your 
market, addressing your specific needs. 
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PROFESSIONAL COMMUNICATIONS SYSTEMS 

n1 S I 1 u i, ,. 1\, M\ I. I 
5426 Beaumont Center Blvd. 

Tampa, FL 33634 (800) 447 -4714 

www.pcomsys.com 

Circle (45) on t=ree Info Card 
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Preparing your 

building for digital 

television 

row than you need today. Plan for ex- 
pansion. Consider a multiplier factor 
and apply it to your designed rack space; 
a good growth factor might be 50% for 
the next 10 years. While you may not be 
able to maintain that extra space in all 
areas, technical support spaces always 
seem to fill up first. 

Production studios and post suites 
The smaller equipment required for 

digital production switchers and editing 

many stations and that will have to 
change. Most TV stations currently lack 
quality audio equipment or the kind of 
acoustical space that allows for proper 
monitoring. However, along with the 
improvements that viewers will see, TV 
stations and production rooms will have 
to provide matching improvements that 
consumers can hear. Stations must be 
able to monitor 5.1 audio with the same 
kind of quality control that they typical- 
ly provide for video. 

Studios for DTV need to accommodate 
the 16:9 aspect ratio in lieu of the 4:3 
ratio traditionally used. This requires 
new news sets and wider studios, which 
also means more space. The other side of 

need for more working spaces in the 
newsroom. 

All this technology requires new net- 
working systems. Be it fiber or other 
high -speed system, networks will be a 
major part of any new digital installa- 
tion. This requires space for cabling and 
the need to wire every desktop to a 

network. 

Other areas to consider 
Having some "swing" space available 

to accommodate DTV for the time peri- 
od when you must carry both signals will 
be a challenge for many stations. The 
ideal situation would be if you have 
existing space adjacent to your existing 

technical core; however, most 
stations are not that fortunate. 

The only other option may be 
to build new technical opera - 
tions area if not a complete new 
facility. An analysis of the sta- 
tion's needs and a facility plan- 
ning study should be conduct- 
ed by an architectural firm ex- 
perienced in broadcast facility 
design as early as possible to 
determine how DTV can best 
he accommodated. The need 
for flexibility and economy of 
construction will only increase 
in the digital future as para- 
digms change for broadcasters. 
Increased competition from all 
sources will most likely change 
the economics of broadcasting. 

Finally, stations may want to 
rake the opportunity, at this 
time of change in the broadcast 
industry, to think about what 
they want to be in the future. 
With the ability to broadcast 
multiple- channel CD- quality 
sound and multiple channels of 
standard and high- definition 

video, the broadcaster of the future may 
be transmitting two or three TV chan- 
nels, a digital radio station, a newspaper, 
a paging service or a super high- resolu- 
tion TV picture. That calls for opera- 
tional and facility planning with an eye 
to options and flexibility. Successful sta- 
tions will be those that can take advan- 
tage of the new service opportunities and 
technology as they occur. 

TV stations used to look utilitarian. Thanks to modern design techniques, a TV station can be as 
modern -looking as individual style - and budgets - allow. Shown here is the new KETC 
building in St. Louis. 

systems has treed up some square foot- 
age required in edit spaces. The large 
bulky consoles of the past are now re- 
placed with smaller consoles for desk- 
top -type systems. However, the number 
of people occupying these spaces has not 
changed radically. Everyone wants to be 
in on the action so allow room for peo- 
ple, too. 

Don't forget audio -a major selling 
factor of DTV is audio. Unfortunately, 
quality sound has not been a priority for 

the coin is the possible decreasing need 
for studio space with the advent of virtu- 
al sets. 

Other news considerations are the edit 
spaces. The ability to edit video from the 
desktop and totally networked systems 
can reduce the number of traditional 
viewing and editing stations required. 
On the other hand, because this capabil- 
ity is easy and relatively inexpensive to 
provide, more news staff may require 
access to these features. This means the 
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Walter Gregg is an architect with Rees Associ- 
ates Inc. 
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Combining character generation, paint, still store and ani 

e offers a wider range of graphics tools than any other on -air 

The little gre 

Still Store 
"4 4:4 image quality, fast image capture 

an - recall, TCP /IP based networking, and a 

dig arse range of transition effects." 

Character Generator 
"A ter friendly C.G. that renders postscript 
ari . true type fonts with multiple surface, 

ed ie and shadow styles. Collage features 

nu serous real -time text animations and 

w: ks with newsroom computer systems." 

Collag 

box that c' uki 

tt'\lllt-C 
l'.unung 

Paint System 
"Full featured painting tools including variable 

size and contoured brushes, custom brushes, 

texture and opacity mapping, and V TI control 

for frame capture or rotoscoping." 

With over 550 systems in use worldwid 
affordable prices. There is a Collage sol 

Circ (46) on Free Into Card 

MANUFACTURED BY 

%MBRIDGE, ENGLAND 
1441 1223 721 000 

"movirdmiersmk 

2D Animation 
"Flexible keyframe animation of object 

attributes makes Collage 2D a powerful 

tool for creating complex layered 

graphic treatments." 

ration, 
graphics device. 

r 
IMINIMMINIa 

IC- 

Editing 
"Affordable timeline based non -linear editing 

with uncompressec video clips, features 4 

layers of DVE, 8 layers of 24 bit audio and all 

the graphics tools that made Collage famous." 

3D Animation 
"Quickly create three dimensional graphics 

with true 3D bevels, extrudes, multiple light 

types, texture and bump mapping." 

the Collage family offers proven performance at surprisingly 
fion to almost every broadcast or post -production problem. 

To see Collage for yourself contact Majortech at 1- 800 -461 -7814 

Majortech 
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up 1:ATE 
As TV stations face the DTV deadline, the issue of 
handling audio becomes even more important. 

Here's a close look at some of digital audio's line- 

up to this technical revolution. 

By Jim Starzynski 

sFSSs .saus s - wssss sslis! or . rrOf 
_.. S1. 

..rT 

`' . Z"-.' 

Pictured above is the Calrec T Series digitally controlled analog console installed at Suddeutscher 
Rundfunk studios in Stuttgart. Germany. 
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What was the first 
piece of digital au- 
dio gear you can re- 

member? If you're 
like me, it was an 

effects device that packed more than 50 
sound -processing programs into a sin- 
gle rack space. It may have been a 

major markets in the country in No- 
vember. If all goes as planned, it will 
completely replace the nation's analog 
NTSC system by 2006. 

The path of how this digital technology 
grew and the catalog of gear for its 
engineers and audiences is a story to be 

told. The challenge of putting digital 

revolution and then unfold digital au- 
dio's roadmap for DTV. 

The digital catalog 
A significant amount of digital -mix- 

ing products has become available to 
the broadcaster on a variety of different 
levels. The entry equipment starts off 

with desktop devices, 8x2 
with both digital and ana- 
log spigots available. This 
much digital horsepower 
comes with a price tag of 
around $1,200. If editor 
control is important, an- 
other mixer in a 26x4 struc- 
ture is available, notch the 

cost up just a bit to about 
$5,000, including the edit 
interface software. These 

boards aren't featured - 
down versions either; sim- 
ilar consoles have mixed 
Grammy- winning albums 
for the music business. This 
Is digital doing what it does 

best - increasing the qual- 
ity and decreasing the cost. 
At the top end of the 

range, a number of solu- 
tions are available. They 
fall into three basic catego- 
ries: digitally controlled 
analog mixers, all digital 

mixers using proprietary processing and 
software and all- digital mixers using 
general -purpose digital -signal process- 

ing (DSP) and software written for stan- 

dard PC operating systems. 

Digitally controlled ana- 

log gives the user the capa- 
bility to store setup infor- 
mation and configure work 
surface ergonomics. An in- 
put strip can be virtually 
laid out anywhere on the 

console as programmed by 

the operator. It performs 
like an all- digital console in 
this respect, but processes 

analog audio that can be 

sampled and converted to 
interface with a digital sys- 

tem. Some consider this to 
be the best of both worlds - the power of digital con- 
trol with the sound of high - 
end analog. These consoles 

The Yamaha 02R and 03D shown here are being used by Houston Rodeo to provide full digital mixing 
capabilities. 

revolutionary storage unit that record- 
ed perfect audio by using an analog 
consumer videotape machine to do it 
on. The latter was a product of the late 
'70s and the former a device that sprung 
up in the '80s - and a more 
refined and less expensive 
version still exists today. 
Just like these pro -audio 

products that introduced us 

to the power, quality and 
economy of digital technolo- 
gy, contemporary digital au- 

dio gear for the broadcaster 
has significantly evolved over 
the last two decades. So much 
so it's earned an inescapable 
role in catapulting the indus- 
try into broadcasting's great- 
est challenge since color sup- 
planted black and white. This 
challenge for the broadcast- 
er is digital television or DTV, 
and it's coming to the top ten 

signals on the air is an unfolding engi- 
neering and operational journey and its 

outcome will revolutionize the industry. 
Let's take a close look at some of 

digital audio's line -up to this technical 

0.0048 

APPLAUSE 

APPLAUSE 

00.17 

Tape -based cart machines are a thing of the past for an 
studio. Shown here is the 360 Systems DigiCart II Plu 
recorder, which provides the old -style cart portability 
advantages of digital storage. 

y new audio 
s hard -disk 
with all the 
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arc available from both 
Br -ish and American man - 

uf..ctures at prices from 
$2 )0,000 to $600,000, de- 

pe ding on console con - 
fig.tration. 

I.trge- scale, all- digital 
co. come in at the 
hit. ier end of their analog 
counterpart's price range. 
Ea,. h have control surfaces 
lik, the console described 
pre riously, but their signal 
pat i is digital, as well. Each 

tyn.2 uses a flexible matrix 
in ront of its inputs and 
minimizes - if not elimi- 
nat rs -the need for patch- 
ing. Reset -ability is stan- 
dard, as is sample conver- 
sio and signal delay. The 
proprietary approach 
bo: sts the reliability asso- 

cia 2d with a specifically 
des gned and controlled ar- 

chi zcture. The design using a more 
standardized general -purpose approach 
bei-.2firs from innovation from a fast - 
mo ring semiconductor industry. These 
dig :al consoles are made throughout 
the world. 

D vital technology continues to revo- 
luti mize audio playback equipment, as 

well. The days of cart machines with 
reps ating tape loops are dead, 

replaced by hard disks 
wrr aped in a familiar size 

pac Lage with front -panel 
readout and minor editing 
fun.:tions built inside. Go a 

stet further in the process 

and see the extinction of 
ope i, real editing, a hard- 
disk recorder with scrub 
who el and waveform read- 
out. It does the job non-de- 
stn. _lively at a price of 

Maintenance of digital systems will be more centralized than ever. Test stations like the one shown 
here will concentrate sophisticated test equipment at one location where signals can be carefully 
analyzed. 

around $2,500. No razor 
blac, 2s required. 

In he large open reel multi - 
trac . arena, analog and dig- 
ital r nachines hold their place 
in ti e recording world with analog of- 
ferii g what some call a warmer sound. 
If th broadcaster opts for multitrack as 

part of the session, digital machines are 
avat able starting with eight -track ver- 
sion ,, recording on inexpensive video- 

tape. These decks can be cascaded for 
increased track capacity. Large format 
machines of 24 or 48 tracks use more 
costly half -inch open -reel tape. Be on 
the lookout for a four -track, hard - 
disk -based machine to work side by 
side with a DAT and comes in at a price 
unheard of just a few years ago. 

In the sweetening room, a digital 

digitally. 
If anything is going to make an eye - 

opening impression, contemporary dig- 
ital metering leads the pack. A variety of 
different solutions are available with or 
without phase displays. The capability 
to view an averaging VU signal simulta- 
neously with the peak signal is a digital 
snap. Just take a look: presence and 

headroom checks in a high - 
resolution, one -nick -unit 
package. 

In most new TV audio installations, just monitoring and routing the 
audio will be a big problem. New solutions based on an integrated 
housing, coupled with a variety of plug -in cards, are now available 
from companies like Miranda, which showed the new Symphonie at 
NAB. The card frame holds 16 audio or video function cards. 

audio workstation based around 
Macintosh technology rules with an 
unending menu of plug -ins from famil- 
iar industry specialists. If you don't 
like that noise in the background, you 
can find it, mark it and scrub it away 

The softer side of 
maintenance 

This ongoing transition 
to digital has made a sig- 

nificant change in the main- 
tenance area also. Engi- 
neers who once spent a 

good portion of their tours 
assigned to patching and 
setting up levels for pro- 
ductions now find them- 
selves evolving into soft- 
ware specialists. Soon, 
gone will be the days when 
a small screwdriver and a 

multimeter are the main tools to cure an 

unhealthy circuit. An audible alert and 
a query into a diagnostic program are 

the norm. This is usually followed by 
the installation of the most recent soft- 
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ware installed from CD, or better yet, a 

file just pulled down from the web. This 
is the new day -to -day affair. 

If any one area can be sighted as 
benefiting from the revolution to digi- 
tal, it's the inconsistencies inherent to 

digital audio challenge for the broad- 
caster. We'll start with the most- talked- 
about aspect of DTV's audio system, 
Dolby's AC -3. 

It's important to understand exactly 
what the new digital audio format, 
AC -3, is and is not. Dolby AC -3, or 
Audio Coding Version 3 (also referred 
to as Dolby Digital at the film and the 
consumer level), is a bit- reduction al- 
gorithm based on perceptual coding. 

creet digital channels. AC -3 is intend- 
ed to be the final emission format that 
gets transmitted to the home. It was 
not designed for the creative process of 
contribution or for distribution in a 
plant or station. There's a solution 
coming, but more on this later. 

What's metadata? 
Along with the audio, the digital AC- 

3 signal will carry metadata. This is 

information intended to 
identify the program 
material and set up a re- 
ceiver's (pro or consum- 
er) AC -3 decoder to the 
proper parameters for 
playback. The concept of 
metadata is entirely new 
to transmitted audio and 
is responsible for some 
pretty remarkable break- 
throughs for both the 
broadcaster and the 
home viewer. 

For instance, an opera- 
tor will now create a one - 
size -fits -all mix. There's 
no longer a need to tailor 
dynamic range to fit an 
analog "window." Every- 
thing is mixed wide open. 
Opposite to what was re- - quired in the past, DTV 

Many stations will want to purchase audio encoders so they can produce their own surround sound. enhances the listening ex- 
perience by making full 
dynamic range possible 

and controllable by the audience. More 
on this feature later. 

Shown here are the Dolby broadcast encoders. 

the analog path. The task of tweaking 
in a level is over. For the most part, if 
the signal is present, its level is on the 
money, and if not, it's a matter of 
checking the software to determine a 

set -up. No need for a correction and 
compensation as components break 
down. 

Viewers want digital audio 
If anything is going to make an imme- 

diate impact on the home audience as 
we approach the next millennium, it's 
the sound quality and features associ- 
ated with the audio program for DTV. 
This transformation will occur as au- 
diences gear up with new digital re- 
ceiving equipment now hitting the 
market. Let's take a look at the process 
and the necessary techniques and hard- 
ware needed to successfully meet the 

Basically, this is a formula to remove 
unnecessary information in the audio 
signal that a listener can't really hear 
anyway. It's goal is to pass a complex 
multichannel audio signal in a mini- 
mum amount of digital bandwidth. 
This is partially based on audio mask- 
ing, a process of our hearing system 
that occurs when one type of sound 
makes another sound undetectable. In 

simplest terms, it's a loud sound drown- 
ing out a soft sound that occurs at the 
same time. The loud sound is prevalent 
and important, the soft sound unde- 
tectable. AC -3 exploits this phenome- 
na by including only the important 
sounds and focuses its coding on max- 
imum quality and establishing small- 
est required bandwidth. 

By the U.S. ATSC -accepted standards, 
this bandwidth is 384kb for 5.1 dis- 
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Bitstream mode: Type of service 
As a program supplier, you'll be able 

to electronically label the type of ser- 
vice you're providing. Keep in mind 
that all of the following acronyms refer 
to labels used for Dolby AC -3. The 
labels are those seen when program- 
ming an AC -3 encoder. 

A complete main (CM) indicates mu- 
sic, effects and dialog are present in a 

single stream. Music and effects (ME) 
indicate the presence of music and ef- 
fects only, dialog is added from another 
simultaneous stream based on the lis- 

teners selection, 1E, a choice of lan- 
guage. There's also associated services 
available for emergency programming 
(E), dialog (D), voice over (VO) and 
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o mmentary (C). Also provided are 
cl Dices for the visually impaired (VI), 
the hearing impaired (HI), and believe 
it or not, karaoke. 

A idio coding mode 
Aetadata allows the programmer to 

dt :ermine the signal the lis- 
te ter will hear from each 
sr !aker. Choose 1/0 for 
m.mo from a single center 
speaker, 2/0 for stereo from 
a ''eft and right speaker (this 
m de is also used for ma- 
tr <ed surround). 3/2/L is 

used for 5.1. The L meaning 
th low frequency effects 
channel (LFE or the .1) is 

turned on. 

Compatibility with 
DrIby Surround 

lie surround on/off bit is 

f the 2/0 channel infor- 
m tion is coded with ma- 
tr ced surround otherwise 
kr aw as LT, RT or Dolby 
Pr t Logic (DPL). This will 
tun on the DPL decoder 
cit._uitry required and sup - 
plA with every AC -3 de- 

coder. As before, this will 
en able a steered center chan- 
nel and a mono surround 
signal to the appropriate 
lot dspeakers. 

Dialog normalization 
(Dialnorm) 

The days of commercials 
or e rpowering program 
so, .md are short -lived. Meta- 
da la information entered 
du ring the contribution pro- 
cess will establish the cor- 
rect level for all parts of the 
tra ismission. 

termine the softness to loudness ratio. 
In the beginning months of DTV, the 

entry of this information will most like- 
ly occur just ahead of the transmission 
process. This is done by setting up 
parameters on the Dolby DP 567 (two - 
channel) or Dolby 569 (six -channel) 

ria are met. First, there needs to be the 
availability of program sources in mul- 
tichannel 5.1. Live events require a man- 
ageable way to mix multichannel (DTV) 
and mono, stereo and LT, RT (NTSC) 
mixes simultaneously. Post -production, 
like current film techniques, may incor- 

porate separate passes for 
different formats. 

MOUNTAIN 

., to 1 

Six channels of surround sound audio and multiple video channels 
require new space- saving methods of audio metering. Shown here 
are Logitek under -monitor VU meters. 

Dynamic range (Dynrange) 
I tynrange parameters will establish the 

an ount of dynamic range desired for a 
pa -ticular playback environment. Men- 
tioned earlier, the audio mixing engineer 
will no longer provide a compressed 
program compensating for limits of the 
an. , log medium. The program will be 
mi ,:ed for widest dynamic range ,and the 
meradata, along with the requirements 
an. environment of the listener will de- 

encoder. The entry is loaded by scroll- 
ing through a menu on the front -panel 
display and choosing the appropriate 
parameters corresponding to your pro- 
gramming. 

Contribution 
In November, in many cases, the au- 

dio launch for DTV may be limited to 
the use of mono, stereo or matrixed 
surround as program material. The use 
of 5.1- channel program material may 
not hit the air until the following crite- 

Distribution 
Unlike the introduction 

of matrixed surround for 
broadcast in the mid '80s, 
5.1 tracks are not included 
with the stereo recordings 
that are readily available. 
The program suppliers, 
whether they be Hollywood 
film companies, TV pro- 
duction companies, com- 
mercial suppliers or sports, 
will need to provide an in- 
dependent multichannel 
mix to fully use the capa- 
bilities of DTV. This most 
likely will coexist with a 
stereo track matching the 
video. Because of the need 
to record and store multi- 
ple channels (5.1 or really 
6, remember the LFE is the 
band -limited low- frequen- 
cy effect channel), the sup- 
plier requires a place to put 
this information. 

Currently, only a double 
system can provide the for- 
mat for doing this compre- 
hensibly and ef=ectively. 
This requires a program- 
mer to sync a multichannel 
tape machine to the video 
recorder supplying the nec- 
essary space for the extra 

audio channels. The VTR may provide 
the tracks for the accompanying stereo 
program. This makes the delivery more 
complicated, requiring a separate tape 
for multichannel audio only that stays 
locked to the videotape. It also requires 
a means to route the additional signals 
through the plant or station. This can 
be a huge or impossible task consider- 
ing that most facilities simply don't 
have multiple -channel distribution ca- 
pabilities. 

From the audio purist standpoint, 
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passing the signal as discreet, uncom- 
pressed PCM as a double system could, 
may be the most effective, however it 

may also be the least feasible. 

The Dolby E solution 
Considering this problem, there is an- 

new technology, called Dolby E, is slat- 
ed to hit the market in first quarter of 
1999. This coding scheme will be capa- 
ble of eight channels of discreet audio 
(enough room for the 5.1 information, 
plus the stereo pair or second -language 
tracks). It can do 10 cascades of the 
audio material and will be capable of 
switching or editing on the video frame 
without pops or clicks. Dolby E com- 
presses the eight channels of informa- 
tion to about 2Mb and will have ac- 

It would also be compatible with satel- 
lite modems and integrated receiver 
decoders (IRD), the devices needed to 
digitally uplink and downlink to and 
from a satellite. At present, these devic- 
es are outfitted with at least one AES 

channel of audio. 
Where necessary, this compressed sig- 

nal could be tapped and decoded for 
Q/C purposes and monitored. In the 
case of a voice -over, the signal can be 
routed to the control room, decoded, 

mixed with voice over 
and re- coded. The meta - 
data information would 
be routed along and re- 
inserted with the signal. 
Because the metadata 
streams between Dolby 
E and AC -3 are essential- 
ly the same, this process 
is simplified and will be- 
come more automated as 
the technology progress- 
es. This program would 
then be re- encoded and 
sent to the AC -3 encoder 
or sent to the encoder as 
decoded, uncompressed 
AES audio based on the 
particular configuration 
of the station or plant. 
An AC -3 encoder with a 
direct Dolby E input is 

being considered. Boxes 
to simplify the voice -over 
process, eliminating the 
need for decodes and re- 
codes and restoring com- 

pressed audio to the AES level, are also 
possible. 

For some applications, only a double system of recording will provide enough audio tracks. Shown 
here are a Tascam DA98 and DAN eight -track recorders. 

other solution in the works that will aid 
both the program supplier and the 
broadcaster in their new DTV mission. 
As mentioned earlier, AC -3 was intend- 
ed as an emission focused, high bit 
reduction format. It's capable of multi- 
channel, but it simply can't hold up to 
the riggers of decoding and recoding 
required by a station or network as it 

performs the routine operations of voice - 
overs and station IDs, etc. When this 
problem surfaced along with the identi- 
fication of no readily available and cost 
effective VTR technology supporting 
more than two AES audio channels, 
something needed to be developed. 

Dolby Labs has been working on a 

new less- compressed algorithm to help 
the broadcaster with this issue. This 

companying metadata capabilities com- 
patible with AC -3. It is formatted and 
packaged as an AES pair, and therefore, 
compatible with current AES hardware. 

Consider this, a program supplier 
could record Dolby E on the second 
AES channel of a high -definition VTR 
and have a stereo and multichannel 
programs exist right on the videotape. 
No need for separate media or chance 
for sync failure. The broadcaster can 
then playback this material sending the 
stereo program to the NTSC plant and 
the 5.1 material to the DTV plant. This 
would become a more manageable sce- 
nario considering that the E stream can 
be routed on a single AES pair and not 
be subject to pops and clicks as it passes 
through the digital plant's audio router. 
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Another approach 
Nvision is developing a different solu- 

tion for the multichannel distribution 
problem. In their current proposal to 
SMPTE, Nvision describes a process 
where 12 discreet audio paths (six AES 

channels) can be multiplexed to one bit 
stream at about 19Mb /s. 

This signal would consist of non-com - 
pressed audio and would use a single 
AES wrapper instead of the normal six. 
A single piece of coax could carry the 
multichannel signal, and it would switch 
on one crosspoint. Because of the data 
rate, the new process would require 
proprietary I/O and routing and a spe- 
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ci LI Nvision -type input on future VTRs. 
L. iok for more on this after the SMPTE 
St ptember meetings. 

New listener options 
The features and sound quality avail- 

able to the audience at home are direct- 
ly in line with the capabilities of the 
m w digital broadcaster. The DTV lis- 
ts LT will be able to outfit his or her 
s'. oem with anything from a self -con- 
ta lied picture monitor with stereo 
s¡ !Akers, to an external home- theater 
rt river capable of accessing all the 
hi 1-end features incorporated into the 
ni technology. 

Ile scenario for a high -end home 
s' tern would be something like this: 
T e antenna on the roof passes the 
D \' RE signal to either a set -top box 
of directly into a digital television with 
a receiver built in. The first -generation 

range of the material to suit the envi- 
ronment. A kind of neighbors home 
switch (film light mode with limited 
dynamics) or film standard mode (full 
dynamic range). Remember, because the 
DTV production was mixed with full 

dynamics, this choice, unlike the NTSC 
days, is now up to the audience to make; 
an audiophile's dreams come true. 

The receiver also has bass manage- 
ment capabilities, allowing signal -to- 
speaker optimization, i.e., lows to the 
sub (if there is one) and mids and highs 
to the rest. 

These breakthroughs are just an ex- 
ample of the leap in technology. The 
full- frequency, discreet -channel, wide 
dynamic range audio will steal the DTV 
show. 

What to do now? 
Broadcasters need to determine the 

need to acquire discreet aucio in the 
analog or the PCM domain or as a 

future digitally compressed or multi- 
plexed signal. Either way will require 
digital routing or patching to pass the 
signal through the plant. Q/C is next 
via a decoder that may soon be avail- 
able inside a self -powered speaker pan- 
el. Voice -over by decoding and re-as- 
sembling with a mixer is next. This new 
signal would connect to a Dolby DP 
569 six -channel encoder and pass on 
through the remainder of DTV hard- 
ware to the home. If a potential voice - 
over box is available from Dolby, the E 

signal would accept voice -over at this 
point and connect directly to a new 
encoder with a standard E input. 

As before, the metadata would pro- 
cess the signal, setting up the decoder 
to determine the correct play back pa- 
rameters for the type of channel config- 

uration, dialnorm and dyn- 
range. The listener would ad- 
just the features on the AC -3 
receiver /amplifier to suit the de- 
sired effect. 

For point audio monitoring needs, you can't beat some of the new rack -mounted audio 
mcnitors, which accept analog or AES digital audio. In addition to providing audio monitoring, 
systems from Harris and Wohler provide multiple channels of input, phase check and LED 
mcnitoring. 

systems will use the set -top boxes. Ei- 
th( r way, the internal or external DTV 
re, receiver will provide an AC -3 spigot 
th t will be the digital connection pass - 
in; the compressed audio and the meta - 
data to the external AC -3 decoder. This 
device will he built into a familiar type 
audio receiver or be another outboard 
br t. Like some current DVD players, a 
DIV receiver may also decode the AC- 
3 internally, eliminating the need for 
external decoding. 

-1 he metadata information will auto- 
matically set up the receiver for the 
tyre of program, i.e., complete main 
or music and effects with a choice of 
multilingual dialogue. It will also set 
dialog normalization and dynamic 
range parameters. The listener will be 
able to access user controls that will 
all.Hw manipulation of the dynamic 

type of audio provided with their pro- 
gram material. Mono, stereo or ma- 
trixed surround can be routed through 
the facility and used as the source for 
a two -channel AC -3 encoder, such as 
the Dolby DP 567. This unit accepts 
analog or digital inputs. This will fulfill 
the requirements for ATSC DTV. Meta - 
data will be originated and entered 
(CM, 2/0, DSPL) by this encoder using 
a front panel window. This output feeds 
the ATSC encoder. This signal, via a 

multiplexer, passes to the 8VSB modu- 
lator built into the transmitter. The 
digital receiver at home will pick up the 
signal. The decoder will process the 
signal per the metadata and provide a 

stereo /mono compatible matrix sur- 
round signal to the amps and speakers. 

With 5.1 channel reproduction being 
the ultimate goal, the broadcaster will 

Predicting the future 
What happened in the late '70s 

and early '80s may help predict 
our own DTV future. Familiar 
consumer -product Japanese 
manufacturers will enter the dig- 
ital mixing game in a big way 
with small pricing. In addition 
to the first -generation DTV 

equipment, later improvements in au- 
dio gear will give us large -scale mixers 
capable of providing a comprehensive 
stereo mix as an "automatic' product 
of a 5.1 channel mix. Mixing board 
automation may interact with metada- 
ta processing to streamline the data 
input chores associated with this new 
technology. 

You can expect a wide range of auto- 
mation features to accompany many of 
these new products. So hang on, the 
ride has just begun. There's a lot more 
fun ahead. 

Jim Starzynski is a project engineer at NBC 
headquarters, New York. 

Acknowledgment: The author would like to 
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Laboratories; Martin Dombey, Yamaha Pro 
Audio and Joe Wellman, Nvision. 
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J 
TAIL 

ITER 
Measurement techniques can 

make a world of difference. 

By Michael Robin 

istributing digital signals requires converting the signal into 
an analog physical representation at the sending end (thc 
transmitter) and interpreting that representation to extract 
the data at the receiving end. The eye -pattern (or eye 

iagram) is used in specifying and verifying the characteristics of a bit -seria I 

digital signal. The name results from the appearance on a storage oscillo- 
scope of sections of digital symbol patterns superimposed on one another. 
For an infinite -bandwidth system, the transitions from 0- to- l -to -0 are 
instantaneous; consequently, the eye is square. However, practical systems 
have a finite bandpass, resulting in transitions with a slower risetime and 
the familiar eye shape. Figure 1 shows the formation of an eye pattern from 
superimposed binary patterns. Bit -serial digital signals are specified in 

terms of frequency and amplitude -related effects, such as eye amplitude, 
risetime and decay time, overshoot and undershoot, as well as jitter, a 

timing- related disturbance. 
Data is encoded using a self- clocking method such as non -return-to -zero 

(NRZ), non -return-to- zero -inverted (NRZI), scrambled NRZI or bi- phase- 
mark (BPM). Each of these methods is aimed at optimizing some aspect of the 
bit -serial digital signal, such as the spectral distribution, the DC content and 
the clock recovery. The clocking information is usually extracted using phase - 
locked -loop (PLL) circuits. SMPTE 259M specifies a channel coding known 
as scrambled NRZI, which randomizes long sequences of zeros and ones, as 
well as repetitive sequences that can make clock regeneration difficult. 

The serializer 
Figure 2 shows the simplified block diagram of a 4:2:2 component digital 

serializer. It performs several functions implemented in dedicated ICs. 

Photo: As facilities move to a completely digital environment, digital signal 
measurement will become the norm. Digital signal specifications will need to be 
monitored to keep operations such as this telecine room at Laser Pacific running 
smoothly. 
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These are: 
Parallel -to- serial conversion: This is 

performed by a 10 -bit shift register that 
is .locked at 270MHz (ten times the 
input rate). 

Scrambling: The scrambler random - 
izes long sequences of zeros and ones, as 

well as repetitive data patterns. It also 
helps eliminate the DC content and 
provides sufficient signal transitions for 
reliable clock recovery. 

C onversion from NRZ to NRZI: The 
scrambler can produce long runs of 
ones, which are converted to transi- 
tions by an NRZ -to -NRZI converter. 

Serial clock generation: The serial 
clock is generated using a VCO operat- 
ing at the bit -serial dock frequency. Its 
frequency is derived from the parallel 
clock frequency and is controlled by a 

PLL circuit. The derived VCO frequen- 
cy control voltage is low- pass -filtered 
by an unspecified filter that determines 
the capture range and the hold -range of 
the VCO and removes high frequencies 
from the control voltage. This allows 
the serial clock to follow low- frequency 
jitter or drift (wander) of the parallel 
clock, as well as correct for a tempera- 
ture- related drift of its own. 

Cable driving: Following the NRZI 
converter, there are active line drivers for 
each output. This is unlike baseband 
analog video where multiple outputs can 

be split from a single active driver. 

The deserializer 
Figure 3 shows a simplified block 

diagram of a 4:2:2 component digital 
deserializer. It performs several func- 
tions implemented in dedicated ICs. 
These are: 

Cable -loss equalization: An automat- 
ic cable -loss equalizer for high- frequen- 
cy ( >8MHz) and low -frequency 
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DIGITAL 
JITTER 

( <8MHz) losses introduced by the co- 
axial cable. The equalization capability 
is left up to the manufacturers. 

NRZI -to -NRZ conversion: This is 

the reverse of the process taking place in 
the serializer. 

Descrantbling: This is also the reverse 

frequency may drift up to a limit of 
2MHz from the wanted frequency and 
the PLL will correct for this hypotheti- 
cal frequency drift. The regenerated 
270MHz serial clock feeds the NRZI - 
to-NRZ converter and the descrambler. 
It also feeds a timing generator that 
regenerates the 27MHz clock required 
by the serial -to- parallel converter. 

Serial-to-parallel converter: The serial- 

PATTERN 

000 

UNFILTERED NRZ SIGNAL FILTERED NRZ SIGNAL 

001 

010 

011 

100 

101 

110 

111 UNIT UNIT 
INTERVAL INTERVAL 

SUPERIMPOSED 

SAMPLING INSTANT BINARY 
EYE 

SAMPLING INSTANT 

Figure 1. Formation of the eye pattern from superimposed binary patterns. 

of the serializer process and results in 

the recovered data being identical to the 
original data. 

Clock recover': Clock recovery relies 

on the fact that the scrambled NRZI 
datastream contains a large number of 
transitions. Current state -of -the art tech- 

nology relies on PLI. concepts for lock- 
ing the receiver data extraction circuit- 
ry to the incoming data. PLLs have a 

specific bandwidth, which is determined 
by the low -pass filter at the output of 
the phase detector. The bandwidth 
should, ideally, be narrow to achieve a 

high level of noise immunity. Narrow - 
bandwidth PLLs have a corresponding- 
ly narrow pull -in (capture) range. This 
requires a highly stable crystal -con- 
trolled VCO to prevent drifting beyond 
the P1.1. capture range. Noise immunity 
and capture range are conflicting re- 

quirements in PLL circuitry design. The 
current dominant technology relies on 

a PLL bandwidth of approximately 
2MHz, meaning that the VCO will 
follow incoming signal jitter frequency - 
domain components up to a limit of 
2MHz. In addition, the VCO free -run 

to- parallel converter recovers the origi- 
nal parallel data for further processing. 

Regeneration ola reclocked bit -serial 
signal: This function, available with 
some designs, permits the regeneration 
of a high -quality noise -free bit -serial 
signal from the corrupted input signal. 
The low- frequency jitter of the input 
signal, inside the PLL bandwidth, is 

carried through, but high- frequency jit- 
ter is eliminated. 

Jitter 
Jitter is one of the performance indic- 

ative parameters of analog and digital 
signals. In analog composite NTSC vid- 
eo, jitter affects the displayed picture 
stability and/or color hue. In digital 
video, jitter leads to difficulties in re- 

covering the original signal. Jitter may 
also degrade the analog signal perfor- 
mance if transferred through the digi- 
tal-to- analog conversion process. 

In an ideal digital transmission sys- 

tem, the pulses of the digital pulse stream 

arrive at times that are an integer of the 
pulse repetition period T. In real sys- 

tems, pulses arrive at times that differ 
from integer multiples of T, resulting in 
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Figure 2 Block diagram of a 4:2:2 component digital serializer. 
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Figure 3. Block diagram of a 4:2:2 component digital deserializer. 
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Fiç ire 4. Tektronix 11403 digitizing oscilloscope display print - 
ou (horizontal histogram mode) of a 270Mb /s bit serial signal 
with 100Hz jitter. The oscilloscope is triggered by a positive 
tra usition in the signal, masking the 200Hz jitter. The measured 
rel.stive value of jitter is 260picoseconds p -p. 

a rfhase modulation known as jitter. 
The pulse position can be modulated by 
a > nusoidal component, an aggregate 
of .liscrete frequencies or be completely 
random in nature. The causes and ef- 
fet -s depend on the nature of jitter. 
l he reference with respect to which 

tht pulse position is measured deter- 
mines the type of jitter. Depending on 
tht reference's characteristics two types 
of jitter can be identified: 

A bsolute jitter: Ideally, the jittery pulse 
position is compared to a stable and 
jitter -free primary reference clock. The 
p -r eye -crossing position change with 
resxct to the reference is expressed as 

"a:tsolute" or total jitter. The measured 
value contains all the pulse position 
modulation (jitter) frequencies. 

Relative jitter: An alternate method of 
jitter measurement uses a measurement 
reference clock derived from the jittery 
signal itself, resulting in a measurement 
of -elative jitter. Depending on the clock 
exrraction method, in particular the 
PI _ bandwidth, the recovered clock 
WI I contain some of the jitter spectral 
components of the signal to he mea- 

1..!1 
6a, 

1.g17 *;1!/11+1 t p..f. 
dilli' 11117I li to 

Persist o Mash 
1 

lor Grad 
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Figure 5. Tektronix 11403 digitizing oscilloscope display print- 
out (horizontal histogram mode) of a 270Mb /s bit serial signal 
with 200Hz jitter. The oscilloscope is triggered by a stable and 
synchronous reference signal. The true measured absolute 
value of jitter is 2.12nanoseconds p -p. 

sured. The SMPTE Recommended Prac- 

tice RP 184 specifies two types of rela- 

tive jitter in terms of the measurement 
bandwidth: 

Timing jitter: Jitter measured in a 

bandpass extending from I0Hz to one - 
tenth of the clock rate. 

Alignment jitter: Jitter measured in a 

bandpass extending from I kHz to one - 
tenth of the clock rate. 

Jitter measurement 
There are three oscilloscope- related 

methods of measuring bit -serial digital 
signal jitter: 

The self-triggered method: This meth- 
od displays the eye -pattern on a wide - 
hand analog or digital oscilloscope di- 
rectly triggered from a positive or neg- 

ative transition in the signal. The oscil- 
loscope time -base follows the signal 
jitter and masks a great deal of jitter 
components. The measurement displays 
the jitter components which vary with 
respect to the time -base trigger timing. 
Early jitter measurements ased this 
method and an early SMPTE standard 
specified jitter in terms of "peak -to- 
peak jitter measured over the duration 
of one line." The implicit assumption 
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Figure 6. Test setup for measuring six selected parameters using an oscilloscope such 
as a Tektronix 11403. 
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sured signal jitter value is unchanging. 
The oscilloscope is programmed to mea- 

sure six performance indicative param- 
eters including peak -to -peak jitter at 
the eye crossing. The data accumula- 
tion time is one minute. This method 

scopes are built for a 5052 environment. 
The oscilloscope can he programmed to 
compensate for the impedance- match- 
ing voltage loss. Figure 7 shows a screen 

display printout of a signal with low 
jitter. 
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was that the oscilloscope would be trig- 
gered by a line (horizontal) synchroniz- 
ing pulse and, by using a variable time 
delay the operator would an- 
alyze all eye -crossings occur- 
ring during the active hori- 
zontal scanning line and ex- 
press jitter as the maximum 
p -p position variation. This 
method was at best inaccu- 
rate and ambiguous, and re- 

sulted in optimistic digital 
signal jitter measured values. 

As an example of jitter mea- 
surement ambiguity, Figure 
4 shows a horizontal histo- 
gram display of a 270Mb /s 

bit -serial signal with 200Hz 
jitter. The digitizing oscillo- 
scope is triggered by a posi- 
tive transition in the signal. 
The timebase follows the 
200Hz jitter and masks it. 
The relative jitter measure- 
ment reads 260picoseconds 
p -p. Figure 5 shows the dis- 
play of the same signal but 
now the oscilloscope is trig- 
gered by a stable and syn- 

chronous reference signal. 
The true, measured absolute 
value of jitter is 2.12nano- 
seconds p -p. 

The jitter -free reference method: Mea- 
suring jitter with respect to a stable, 
synchronous, reference signal is a more 
precise measurement method. It requires 
a stable and synchronous reference sig- 
nal that is readily available in a lab 
environment. Figure 6 shows a test 
setup used by the author and fea- 

turing a wideband digitizing oscil- 
loscope. The signal generator feeds 

the input of the device under test 
(DUT). The oscilloscope is trig- 
gered by a 27MHz clock derived 
from the bit -serial 270Mb /s output 
of the test generator. This allows 
for unambiguous synchronization 
of the oscilloscope. The accuracy 
of the measurement depends on the 
oscilloscope time -base stability and 
the stability of the clock. These are 

constant parameters and, conse- 

quently, their effect on the mea- 

4.00000 3.50000 200.0 
pm 

Figure 7. Tektronix 11403 digitizing oscilloscope display print- 
out of a good signal with low jitter. The oscilloscope is trig- 
gered by a stable and synchronous reference and is pro- 
grammed to make six performance- indicative measurements. 
The measured absolute jitter value is 200picoseconds p -p. 

has the advantage of digital processing, 
screen display of the test results and 
screen display printout capabilities. 
Note the presence of 7552 to 5Oí2 adap- 
tors. These are required because the 
majority of wideband (2GHz) oscillo- 

The clock extraction meth- 
od: Test setups can use a clock 
regenerator as suggested in 
SMPTE Recommended Prac- 

tice RP 192. It should be not- 
ed that such clock regenera- 

tors are not commercially 
available for use with wide- 
band digitizing oscilloscopes. 
However, commercially avail- 
able digital waveform moni- 
tors (e.g., Tektronix WFM 
601i, WFM 601B and WFM 
601M) use this method of jit- 
ter measurement. Depending 
on the model, they allow a 

choice of PLL bandwidths and 
jitter measurement display 
methods. 

Figure 8 shows the display 
on a WFM 601i waveform 
monitor of a bit -serial digital 
signal with a jitter of 200Hz. 
The selected jitter measure- 
ment low- frequency limit is 

f 1 =10Hz and the display shows 
a timing jitter measurement of 
2.040nanoseconds p -p. 

Figure 9 shows the display of 
the same signal, but with a selected jitter 
measurement low- frequency limit of 
f2 =1kHz. The 200Hz jitter frequency is 

now ignored, and the display shows an 

alignment jitter measurement of 416 
picoseconds p -p. 

Figure 8. Display of a signal with 200Hz jitter. With a 

jitter measurement low frequency limit of 10Hz, the 
measured timing jitter is 2.040nanoseconds p -p. 
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Effects and remedies 
The effect of jitter becomes no- 

ticeable at the output of the resam- 

pler, which cannot reconstitute the 

transmitted signal from irregular 
samples. As a consequence, the 
output acquires a distortion com- 
ponent. The current dominant tech- 

nology relies on a PLL bandwidth 
of approximately 2MHz. This 
means that the VCO will follow 
jitter frequency domain compo- 
nents up to a limit of 2MHz. 

Incoming jitter frequency domain 
components within the receiver 

PLL bandwidth force the VCO to 
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follow the signal jitter. These 
co' iponents are additive, there- 
fore a chain of PLL circuits will 
acquire a significant amount of 
"low- frequency" (i.e., below the 
PIA cutoff frequency) jitter. Re- 

eel vers can tolerate large amounts 
of low-frequency jitter. Eye- cross- 
in} location variations of several 

un t intervals (UI) are tracked 
wi hout difficulty. However, ex- 
ce' rive low- frequency jitter re- 

su :s in unacceptable analog 
N' SC jitter if the sync and sub - 

car -ier are derived directly from 
the jittery 27MHz parallel clock 
wi- bout the use of an elastic store. 
Fir, are 10 shows an NTSC vector- 
so pe display of a 100/0 /100 /1) 

color bars signal derived from a 

27 IMb /s bit -serial digital signal 
wi h a 2.092 nanoseconds p -p 

I0 IHz timing jitter. This jitter can 

be liminated by reducing the tim- 
in jitter of the digital signal or by 

using a 270Mb /s- to -NTSC con - 
ver--er with a digital frame syn 

chi anizer. 

Incoming jitter frequency do- 
m n components outside of the 
rei eiver PLL bandwidth, such as 

random noise, are not tracked by 
th( receiver. Receivers can toler- 

Figure 9. Display of a signal with 200Hz jitter. Using 
a jitter measurement low- frequency limit of 1 kHz, the 
measured timing jitter is 416picoseconds p -p. 

Figure 10. NTSC vectorscope display of a 100/0/ 
100/0 color bars signal derived from a 270Mb/s bit 
serial digital signal with a 2.092nanosecond p-p, 
200Hz timing jitter. 

ate considerably smaller an-ounts of 
high- frequency (i.e., above the PLL 
cutoff frequency) jitter. Eye- crossing 
location variations in excess of 0.25 
UI are not tolerated and will result in 

excessive hit -errors. The limiting fac- 
tor in the performance of the receiver 
is the noise factor of the first amplifi- 
cation stage which - given the spe- 

cific circuit elements, the ten- perature 
and the bandwidth - is a physical 
constant. The SNR at the input will 
then depend on the coaxial cable loss. 

Limiting the cable length keeps the 
SNR under control. Current technol- 
ogies permit an error -free 270Mb /s 

digital signal distribution with up to 
300 meters of Belden 8281 coaxial 
cables. Limiting maximum cable 
lengths to 200 meters provides a 100 - 
meter headroom, avoiding cliff ef- 

fects. 

Michael Robin, former engine- with the 
Canadian Broadcasting Corporation engi- 
neering headquarters, is an independent 
broadcast consultant located in Montreal, 
Canada. He is the coauthor of Digital 
Television Fundamentals, published by 
McCraw -Hill. 

Glossary 
Absolute jitter: The variation in position of a signal's transi- 
tions relative to those of a synchronous stable reference clock. 

Alignment jitter: The variation in position of signal's transitions 
relative to those of a clock extracted from that signal. The 
I landwidth of the clock extraction process determines the low - 
frequency limit for alignment jitter. 

Clock extractor: A device capable of extracting the bit -serial 
(lata clock from a serial datastream and generating a clock - 
related trigger for the measuring oscilloscope. 

Input jitter tolerance: Peak -to-peak amplitude of sinusoidal 
jitter that, when applied to an equipment input, causes a 

specified degradation of error performance. 

Intrinsic jitter: Jitter at a device's output in the absence of 
i (put jitter. 

litter: The variation of a digital signal's transitions from their 
i teal positions in time. 

Jitter transfer: Jitter at the output of equipment resulting from 
()plied input jitter. 

Jitter transfer function: Ratio of the output jitter to the applied 
input jitter as a function of frequency. 

Output jitter: Jitter at the output of equipment embedded in a 
system. It consists of intrinsic jitter, as well as jitter transferred 
from the input. 

Relative jitter: The variation in position of a signal's transition 
relative to those of a clock extracted from the signal. The 
extracted clock will contain some of the signal's jitter frequen- 
cy domain components, depending on the bandwidth of the 
phase -locked -loop controlling the regenerated clock VCO. 

Timing jitter: The variation in position of a signal's transitions 
occurring at a rate greater than a specified frequency, typically 
10Hz or less. 

Unit interval (UI): The period of one clock cycle. It corre- 
sponds to the nominal minimum time between the trans tions 
of the bit -serial signal. 

Wander: The variation in position of a signal's transition 
occurring at a rate of less than 10Hz. 
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DTV 
Multicasting 
Getting 10 pounds of data in a one -pound 
packet. 

By Michael Isnardi 

igital TV broadcasting is still in 
its infancy, but this revolution- 
ary new technology has already 
proved to be more flexible and 
more efficient than analog 

broadcasting, which has served us for over 50 
years. U.S. broadcasters must implement DTV 
between Nov. 1998 and May 2003. The new 
ATSC standard in place here can support high - 
definition television (HDTV), standard- defini- 
tion television (SDTV) multicasting and a host 
of new digital services. 

HDTV offers surround sound and pictures 
with spectacular detail and sharpness. Although 
transmission of HDTV is not a requirement for 
U.S. broadcasters, most broadcasters have said 
that they will transmit a single channel of HDTV 
for five to ten hours per week during prime time. 
In the near term, many broadcasters are discuss- 
ing SDTV upconverted to HDTV for daytime 
broadcast; but this is an inefficient use of chan- 
nel capacity. 

It seems certain that SDTV will be used most 
extensively in multicasting. In this article, the 

Photo: Many facilities will enter the DTV arena with 
multichannel broadcast capability. Shown here is 
the new multichannel control room at WTTO, Bir- 
mingham, AL, built by A.F. Associates and Comark 
Digital Services. 

term multicasting will mean a transmitted bit - 
stream containing more than one TV program. 
Business models for multicasting are still under 
development, but the technology for multicast- 
ing has been well -established by digital satellite 
broadcasters. Some broadcasters, like PBS and 
Fox, appear more inclined to multicasting than 
others. As DTV broadcasting matures, expect 
to see more multicasting during the daytime. 

The structure of DTV 
Multicasting is based on packetization, the 

key technology that enables DTV's flexibility, 
interoperability and extensibility. The packeti- 
zation of the compressed video and audio ele- 
ments of a TV program, as well as all other data 
structures, such as program guides and sub- 
scription services, allows the broadcaster to 
change the program mix in the transmitted 
bitstream dynamically - whether it be over the 
air, over satellite or over cable. For instance, a 
broadcaster can adjust the ratio of packet rates 
(which ultimately means adjusting the bit rate 
and quality) between the video and audio ele- 
ments of a single program, and can also adjust 
the ratio of packet rates among several pro- 
grams within a multicast. 

The 6MHz DTV channel used in the United 
States can support a total payload of 19.4Mb/ 
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s, and each broadcaster must decide 
how to divide that capacity among all 
the services it plans to provide during 
the programming day. During prime 
time, for instance, a single HDTV pro- 
gram may be sent; however, up to eight 
standard- definition TV (SDTV) pro- 
grams may be multicast during other 
parts of the day. Additionally, new dig- 
ital services may be added to the mix. 
Examples of such services could include 

subscriptions to national newspapers - all delivered directly to the viewer. 
The possibilities are endless. Figure 1 

shows some of the options allowed by 
packetized television. 

Before we get into the details of multi - 
casting, let's look at Figure 2, which 
offers a high -level view of an ATSC 
transmission system. The video and 
audio elements of each TV program get 
compressed by MPEG -2 and AC -3 en- 

coders, respectively. These bitstreams 
are mapped into fixed- length (188 -byte) 
packets and are multiplexed, along with 
any associated data packets and a pro- 
gram map table (PMT), into a conceptu- 
al construct known as a single program 
transport stream. The PMT is required 
for MPEG -2 systems compliance and 
indicates the packet IDs (PIDs) associat- 
ed with each program element. 

If the total bit rate for a single packet 
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DTV 
Multicasting 
multiplexed program does not exceed 

19.4Mó /s, additional programs or ser- 

vices may be multicast. Figure 2 shows 
several other single program transport 
streams multiplexed into a construct 
known as a multiple program transport 
stream. In order for the transmitted 
bitstream to be MPEG -2 compliant, a 

program association table (PAT) must 
he sent. The PAT is a miniature program 

Multicasting from multiple 
encoders 

In multicasting, compressed versions 
of more than one TV program are 

multiplexed into a single transmitted 
MPEG -2 transport stream. The TV 
programs can be encoded indepen- 
dently using different encoders with 
different time bases; some programs 
might be encoded live, while others 
might be precompressed and played 
out of a server. In order to understand 

20Mbh 

YIDEO 11 TEXT ' VIDEO !AUDI0111VIDEO 

MORE PROGRAMS 
...MULTICAST... 

lEw 1 
,,,.,..-..-...-, 

DIO 211 VIDEO [ VIDEO OHM MillVIDEO i 

NEW SERVICES 
...DATA... 

BETTER PICTURES 

Figure. 1 Packetized television offers HDTV, SDTV multicast and new digital services. 

guide that indicates how many pro- 
grams are contained in the transport 
stream and associates a PID with each 

PMT. A conditional access table (CAT) 
and associated entitlement management 
messages (EMMs) and entitlement con- 
trol messages (ECMs) must also be sent 

if any of the programs are scrambled. 
The ATSC standard requires a more 

advanced program guide called pro- 
gram and system information protocol 
(PSIP) to be multiplexed into the stream 

as well. The decoder can ignore PAT and 
PMT and instead use the PSIP for pro- 
gram guide generation and selection. 
(See ATSC document A /65 at 
www.atsc.org.) 

Finally, the transmitted transport 
stream, now at 19.4Mó /s, is sent to a 

channel coder, where the stream is made 
rugged for transmission. An 8VSB mod- 
ulator and an RF amplifier /transmitter 
prepare the bits for transmission over 

the air. 

how this works, we need to learn a 

little about packets, timing and multi- 
plexing. 

We have seen that packets are the key 
to DTV's flexibility, extensibility and 
interoperability. For broadcast appli- 

cations, short, fixed -length packets are 

used because they can he switched and 
error -corrected quickly and easily in 
hardware. Conceptually, the video and 
audio bitstreams (called elementary 
streams) are first transformed into an 
intermediate construct known as a 

packetized elementary stream (PES). 

A PES packet is basically a coded 
access unit (i.e., a coded video or au- 
dio frame) with a PES header. The PES 

header contains, among other things, 
the type of data in the stream, as well 
as presentation time stamps (PTS) and 
decode time stamps (DTS), which are 
important for AN synchronization in 
the decoder. 

PES packets are further mapped into 
188 -byte transport packets. A trans- 
port header appears at the start of 
each transport packet, and contains, 
among other things, the PID and an 

optional adaptation field. Samples of 
a 27MHz program reference clock 
(PCR) are dropped into the adapta- 
tion field of selected packets for each 
program. The decoder recovers the 
27MHz clock and re- creates a refer- 
ence time base from the PCRs. The 
PTS /DTS time stamps are used for 
decoder timing and AN synchroniza- 
tion. Figure 3 shows PCRs inserted 
into a single program transport stream, 
which consists of a series of audio and 
video transport packets. It also shows 
audio and video time stamps referring 
to the PCR time base for proper A/V 
synchronization. 

In multicasting, each program may 
contain its own, independent PCR time 
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Figure 2. ATSC transmission system. 
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Fi ure 4. Transport stream system target decoder for main profile, main level (MP@ML). 
TI- , packet scheduler must avoid buffer overflow or underflow when scheduling 
p. kets for delivery. 

bate; in other words, each encoder 
m.1y have independent 27MHz clocks 
th Lt do not need to be locked together. 
This allows mixing of programs that 
have been compressed by different 
encoders at different times and at dif- 
ferent locations. When a decoder 
sw itches to another program within a 

m ultiple program transport stream, 
th. new PCR samples are acquired 
from the stream, and a PLL circuit 
re onstructs the 27MHz clock associ- 
at d with the new program. 

lv'.:Itiplexing video, 
a dio, data and programs 

I Itimately, we want to get a single 
birstream that contains multiplexed 
packets from one or more TV pro - 
gr:Lms. At first glance, it might seem 
that packets coming from all sources 
could be arbitrarily multiplexed to- 
gether and the system should work. A 
little thought will reveal that this is not 
the case; in fact, packet multiplexing 
must adhere to a number of con - 
stL lints. It would not be wise to trans - 
m r all the video packets for a two - 
h1 ur movie, followed by all the audio 

packets, since the final cred- 
its would roll before the 
opening theme music start - 
ed. Instead, packets for each 

source are multiplexed in 
proportion to their instan- 
taneous bit rate. For in- 
stance, if an SDTV video 

source is MPEG -2 compressed to 
7.68Mb/s, and the associated six chan- 
nels of audio are AC -3 compressed to 
384kb /s, then roughly one audio pack- 
et will be multiplexed into the single 
program transport stream for every 
20 packets of video. 

The device, or algorithm, that sched- 
ules packet delivery is called the pack- 
et scheduler or transport multiplexer. 
The packet scheduler must monitor 
the buffer levels of a hypothetical de- 
coder called the transport stream sys- 
tem target decoder (TS -STD) and make 
sure that none of the many video, 
audio and system buffers overflow or 
underflow (although underflow is al- 
lowed in certain circumstances). An 
example TS -STD is shown in Figure 4. 

Another issue is constant bit rate 
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Figure 5. Video and data bit rates and cumulative data transmission during a 30- second 
commercial. 
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DTV 
Multicasting 
(CBR) vs. variable bit rate (VBR) sourc- 
es. Packet scheduling is relatively 
straightforward for CBR sources, but 
can become quite sophisticated for VBR 
ones. Here are two applications for VBR 
sources. 

Opportunistic data: Because com- 
pressed video, by its nature, is bursty, 
one can send additional data to make up 
the bit capacity difference during easy 
parts of the scene. During still or easily 
predicted scenes, the video bit rate will 
drop, and the packet scheduler can send 

streams from different programs are 
generally uncorrelated. When several 
video streams are encoded jointly, it is 

rare that all streams become hard to 
code at the same time. Although the sum 
total of all video bitstreams cannot ex- 
ceed a maximum bit rate, significant 
quality gains over CBR can be achieved 
by giving more bits to video encoders 
that need them. Thus, the bit -rate peaks 
of some streams coincide with the bit - 
rate valleys of others. If many or all 
streams become easy simultaneously, 
null packets can be inserted to pad out 
the bit rate. If many or all streams be- 
come complex simultaneously, then the 
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Figure 6. HDTV, SDTV and auxiliary data bit rates for a broadcast day in a possible 
multicasting scenario. 

null packets, or better yet, other data 
packets to make up the bit rate differ- 
ence for the capacity allocated to that 
program. An example of opportunistic 
data was shown by the Grand Alliance 
at NAB '97, in which an interactive 
brochure was downloaded during the 
easy parts of a car commercial. After the 
commercial finished, you could browse 
and navigate through the brochure at 
your leisure. Figure 5 shows graphs of 
the video and data bit rates during the 
commercial segment, and reveals that 
23MB of interactive brochure data was 
transmitted during the 30- second spot. 

Statistical multiplexing: An area ripe 
for invention, this technique is starting 
to reap real gains for broadcasters. Sta- 
tistical multiplexing, or stat muxing for 
short, exploits the fact that the video 

stat mux controller will have to throttle 
back the bit rate on some or all encod- 
ers. Many stat mux algorithms have 
been invented - few do them well. Ask 
for a demo before you buy. 

In order for stat mux to work well, the 
program mix must be carefully planned. 
Stat muxing all high- action sport games 
together might cause problems, because 
all may require high bit rates at the same 
time. Rather, a mix of genres (highly 
interlaced sports, slow- action news and 
24frame /s movies) might give better re- 
sults. Digital satellite broadcasters, such 
as DirecTV, face this issue in spades. 
How they mix 200 programs into just 
several dozen satellite transponders is 

their secret, but it provides proof that 
multicasting can be done - and done 
well. 
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It's even possible to stat mux HDTV 
and SDTV programs together, and 
broadcasters may start to do this as the 
compression efficiency of HDTV en- 
coders improve. Figure 6 shows a possi- 
ble scenario in which one HDTV and 
zero, one or two SDTV programs, along 
with additional data, are sent through- 
out the broadcast day. 

As stations begin implementing DTV, 
more opportunities will develop than 
are obvious now. It's important that 
engineers remember that they are no 
longer just TV stations with a single 
picture and audio channel. Instead, to- 
day's TV broadcaster is a transporta- 
tion system carrying multiple channels 
of audio, video and data. 
Michael Isnardi is the head of Compression 
Systems, Sarnoff Corporation. 

Product solutions 
Several companies offer products 
for HDTV and SDTV multicasting. 
Here's a sampling. Descriptions are 
drawn from manufacturers' latest 
published data sheets available at 
the time this article was written. The 
following companies offer products 
that can encode a single HDTV or 
multiple SDTV programs: 

General Instrument (215 -674- 
4800; www.91.com) 
Harris/Lucent (415453 -3400 or 
217- 222 -8200; 
www.broadcast.harris.com) 

NDS (714 -725 -2500; 
www.ndsworld.com) 

Scientific- Atlanta (770 -903 -6057; 
www.sciatl.com) 

Thomson Broadcast Systems ( +33 
1 34 20 7000; 
www.thomsonbroad.com) 

Tieman Communications (619- 
587 -0252; www.tiernan.com) 

In several architectures, an HDTV 
image is coded by a parallel array of 
standard SDTV encoders, so the 
same chassis could also support 
single- program HDTV or parallel 
encoding (multicasting) of several 
SDTV sources. For statistical 
multiplexing products see: 

Divicom (408 -944 -6700; 
www.divi.com) 

NDS (714 -725 -2500; 
www.ndsworld.com) 

Philips (801- 978 -1757; 
www.broadcast.philips.com) 
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VAMP AudioNideo Monitor 

Television BroaICaq SDI input for video and embedded audio, with auxiliary AES and analog audio inputs. Confidence monitoring with 
N 13 built-in LCD screen, and composite video output for use with larger external video monitors. Ideal for all situations in 
0*^pR°°' video facilities needing confidence -level video monitoring where operator -convenient rackspace is at a premium. 

Available in Analog and /or SDI Digital 
Monitor Both Video and Audio from either Digital Or Analog Sources in 2U. 

SQ- 1 000 Aspect Ratio Converter All aspect moos are available. For example: 

Full frame 4:3 1.85:1 Anamorphic 
Compress or expand SDI video horizontally and vertically (Pan & Scan) Letterbox 14:9 169 Anamorphic 

by any amount and with very high quality results. Letterbox 15:9 TO/FROM 15 :9 Letterbox 
All aspect ratios are available and all common ratios have presets. NTSC and PAL Letterbox 169 14:9 Letterbox 
output for monitoring. Audio delay and tracking timecode delay. Four user memories 
and two assignable GPI inputs. Local or remote control. 

Letterbox 2.35:1 Full frame 4:3 

ATSC Audio Monitor 

levuion Broadcast 

NAB 
rn nia ValNi 

Available in Analog, AES and Encoded ATSC 
Select between and monitor up to six channels of Digital or Analog audio in only 2U. 

The ATSC audio monitoring series was designed specifically for comprehensive monitoring of the six audio channels associated 
with ATSC programming.Three input types are available: Analog, AES/EBU, or Encoded ATSC. Select any channel or pair of 
channels for listening. Simultaneous visual monitoring via high resolution LED bargraphs. 

TEN 
NA 

if ' II DIM fJE!ThtSiJ 
Ready for Digital Broadcasting? We are. In fact, as a charter member 
of the Associated Television Standards Committee, we're helping to 
create the standards for the Digital Broadcasting Era. 

We introduced the PanoramaDW VAMP series, the SQ-1000, 
aid the Wohler ATSC monitor at NAB98. And we walked away 

with a total of three awards, right out of the box But the 
Wonly way you can tell whether these units are right for your 
application and budget is to demo them. Preferably right 

WNW next to their higher -priced competitors. 
. 1.98 V.k,4+ Iry Mwloa+Y L. 

ri 
Our PanoramaDTV line was designed specifically to offer the 

most compatible equipment you can buy. In fact, many Wohler and 
PanoramaDTV units give you the option of switching between analog 
and digital formats effortlessly. In other words, the equipment you 
specify today won't have to be thrown out once you're fully digital. 

Call us at (888)5 -WOHLEf And relax. We'll prove that your 
fears of moving to 
digital are, frankly, 
just plain irrational. 
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What are you telling the world? 
BY KARE ANDERSON 

The secret to knowing what you are 

telling the world is in understanding 
a code. That code is how we tell each 

other what we really feel without words. 
Gestures are emblems of your feelings. 

Using too many gestures usually 
detracts from your natural pres- 

ence, just as talking fast, loud or at 
great length can diminish your pow- 
er and credibility. Few of us notice 
the subtle signals that indicate strong 
emotion in others, or we misread 
them. Your body is like a three - 
dimensional movie that is running 
constantly; it shows others how you 
feel about yourself and the world. 

Tour your body for vital signs 

"lake mime time to examine what 
your body is saying about you. For 
example, if you are literally uptight, 
people might instinctively resist your 
comments. This phenomenon is akin 
to bounding a hard rubber ball on a 

concrete surface as opposed to 
bouncing it on a soft carpet. The ball 
bounces higher and faster against the 
hard surface, but it bounces less against 
the carpet. When you present a hard- 
ened surface, others will usually react 

against you more. 
To help avoid resistance, you should 

loosen up physically before you enter a 

potentially volatile situation. Stretch 
and work on the areas where you tend to 
hold most of your tension. Like many 
people, you probably hold your shoul- 
ders higher and slightly more forward 
than is natural. If someone can give you 
a quick shoulder and neck massage be- 

forehand, you can enter a situation more 
relaxed. In response to your relaxed 
state, others will respond more positive- 
ly to you. 

If you don't know where you hold your 
tension, take a tour of your body to 
determine what needs to he loosened up 
the most. Are you shouldering the world's 

responsibilities or perpetually drooping? 
In your determined drive toward suc- 

cess, do you plant your feet solidly on the 
ground in a gesture of hostility or defi- 
ance? Perhaps you have a forward -lean- 
ing posture, as if ready to spring into 

that continuously shows you where your 
inner tensions are, as well as your state of 
mind. When your body is misaligned 
and tense, you expend outrageous sums 

of energy in the everyday gestures of life. 
We all hold great muscle tension in blind 

remembrance of fearful events, 

long after the actual events have 

been forgotten. You continue to 
tighten these muscles each time 
you experience similar situations, 
thus guaranteeing that you make 

your pattern of uptightness habit- 
ual. Eventually, it becomes a per - 

manent condition that you no long- 
er recognize as abnormal. 

Spend more time exercising to 
relax and loosen your muscles. If 
you don't begin a regular practice 
of exercise and stretching, you 
may lose mobility sooner as you 

age. When you are sitting at your 
desk at work, stand and stretch at 
least every 20 minutes. Walk to 
the restaurant for lunch. Walk and 

talk on the way to a meeting. Literally 
move toward the one you want in your 
life and loosen up together. Your life 

could depend on it. 

action, actually expressing a lifelong pat- 

tern of flight away from psychologically 
threatening situations. 

Your body speaks to you all of the time, 

telling you your needs. Listen to these 

signals. Not only is it free, it is a sophis- 

ticated medical feedback testing system, 

Reading the signs 

Kare Anderson is a speaker and author. To get 
a free subscription to Kare's un -line newslet- 
ter, Say It Better, sign up at her web site 
www.sayitbetter.com. 

Follow this guide when observing the physical changes in someone else 

to help you discern their possible emotional meaning. But remember, 

these indicators are not true for everyone. 

Sweating: Might indicate an increase in some emotional feeling. 
Blinking more: Might signal an increase in some emotional feeling. 
Dilated pupils: Often indicates arousal or fear. 
Blushing: Might signal embarrassment, shame, anger or guilt. 
Talking louder and faster: Usually signals anger, fear or other excitement. 
Talking slower and softer: Might indicate sadness or boredom. 
Body gesturing: Often signals a negative emotion, usually fear or anger. 

Breathing fast and shallow: Indicates the presence of emotion. 
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'xtron Electronics 

Extron Gives You 
32 x 32 Reasons to Switch 

Extron is now shipping the highly anticipated 3200 

Series Matrix Switchers. With 32 inputs and 32 out- 

puts it seems reason enough to choose the matrix router 

that offers serious performance and reliability. The 3200 

Series provides routing for RGsB, RGBS, RGBHV, 

composite video, S- Video, component video and audio. 

It delivers 230 MHz ( -3 dB) video bandwidth, even 

when fully loaded and the intuitive front panel controller 

makes this switcher easy to operate. The 3200 also 

provides modular flexibility that will accommodate your 

system long after the initial installation. With internal 

busing card slots you can expand the router through the 

front panel without disconnecting any existing cables. 

Need more reasons to switch? Extron provides 24 -hour 

technical support 7 days a week. Whether you need 

technical information, system design assistance or prod- 

uct information, Extron's technical support representa- 

tives are ready to respond to your needs. We also offer 

customer training, educational literature and more. 

The 3200 Series features: 

32 x 32 matrix 

230 MHz ( -3 dB) video bandwidth, fully loaded 

Large, intuitive LCD front panel controller 

Wideband, low res., sync and audio models 

Total of 132 presets (100 Rooming /32 Global) 

RS -232 with Extron's own SIS " 

(Simple Instruction Set) 

Rooming to organize and simplify presets 

Video genlock 

Balanced /unbalanced stereo audio with 

adjustable gain /attenuation 

Audio breakaway 

Triple Action Switching 

Optional redundant power supply 

Optional MKP 1000 remote keypads and input 

and preset selections 

Extron Electronics 
800.633.9876 

:: EXIRON ELECTRONICS/CB Sps IE\U. INC. 
1230 South Lewis Street. Anaheim. (:A 92805 
800.63398"6 "14.491.1500 FAX 
U.S.A. 

EA MON FI.E.CIRONICS. EUROPE 
Reeldxhermweg 6C. 3821 AH ,Amersliwrt 

.31.31.453.40411 IsAX 0E33.453.4050 33.453.4050 
The Netherland. 

EXTRON ELECTRONICS. ASIA 
4114 Kreta Aver Road. Singapore 1189813 

.65.226.101S FAX .05.226.0014 
Singapore 

EXTR(1N ELECTRONIC INFORMATION 
Ex I n.xu ER °1: www.extror.eom 
FzlauxE4.Ctx': 14.491.0 °2 
24 -hour arms- worldwide 
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Quick solution to serial digital terminations 
BY CAMILLE COX 

In 1996, CBS affiliate WPRI -TV 
merged with Fox affiliate WNAC -TV. 

Part of the business strategy called for 
sharing the production assets of WPRI - 
TV to add local evening news program- 
ming to the Fox station. With the digital 
conversion mandate looming, and the 
geographic proximity of the two prop- 
erties (East Providence, RI and Reho- 
beth, MA are within a few miles of each 
other), Clear Channel decided to co- 
locate the stations in a state -of- the -art 

Station staff organized for rebuild 
The launching point was a complete 

new studio layout and implementa- 
tion plan. Chief engineer Bill Hague 
divided the project into systems and 
tasks, assigning project responsibili- 
ties to different members of his small 
team. With the exception of one con- 
tract installer hired for a three -month 
assignment, the four -man in -house en- 
gineering/technician team was respon- 
sible for the planning, purchasing, 

1% ° .. a1%=tttt 
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The new digital routing, switching and cabling was installed in stages - first WPRI - 
TV was completed, then the new sister station WNAC -TV was added. The final step 
was relocating the new station to the facility and removing the old analog equipment. 
(Photography by Jonathan Kinnair, Boston.) 

showcase studio at WPRI -TV's existing 
site. Because construction of the up- 
graded facility would involve a com- 
plete rebuild, the timing seemed perfect 
to make WPRI -TV/WNAC -TV the first 
in the Clear Channel family of stations 
to enter the new digital era. 

engineering and installation. 
The first stage of the plan was con- 

struction of a new digital master control 
room for WNAC -TV within the WPRI - 
TV facility. Walls were created from 
floor -to- ceiling racks that were simply 
sealed with doors and windows. This 
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efficient approach not only kept the 
amount of construction to a minimum, 
but also provided well -ventilated easy 
access to the back wiring of the compo- 
nents. For the six -month duration of the 
rebuild, the analog cable and compo- 
nents remained in place for total system 
redundancy. 

When the new digital WNAC -TV con- 
trol room was complete, WPRI -TV 
made a temporary move into it, and the 
existing analog master -control room was 
rebuilt with new digital products. Once 
the digital cabling of the technical plant 
was complete, WPRI -TV moved into its 
newly upgraded control room, and 
WNAC -TV relocated from the facility 
in Rehobeth to its new home with WPRI - 
TV. The old system was finally shut 
down and removed from the facility. 

Selecting products 
Being one the first can have its disad- 

vantages, such as fewer options in equip- 
ment selection. Fortunately, there were 
sufficient choices available to the staff 
so that performance wasn't compro- 
mised. Although, when it came to cable, 
that wasn't necessarily the case. The 
only serial digital cable available at the 
time was Belden's 1694A, precursor to 
the lighter 1505A. Over the course of 
the project, cable cost per roll declined 
58% as the market matured, and the 
station moved from a local distributor 
to Zack -Joseph Electronics, located in 

Chicago. Zack- Joseph offered one -day 
fulfillment and overnight delivery, im- 
proving the engineering team's ability 
to stay on top of their cable supply as the 
project proceeded. 

For the audio, an early decision was 
made to remain in the analog domain. 
WPRI -TV believed that the quality im- 
provement gained from upgrading to 
digital didn't justify tackling the com- 
plexity of timing issues at stake. Multi- 
colored Studiflex cable was selected on 
the merits of superior electromagnetic 
shielding and flexibility. Maintenance 
engineer Jim Costa devised a color- 
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Whether you look at the competition in consumer electronics as a 

game or a war, the object is still to win. And if you want a 

competitive edge, you'll get it at the Consumer Electronics Show, the 

world's largest and most comprehensive consumer technology event. 

Everything that matters is here. 

1999 International 

CES° 
THE SOURCE FOR 
CONSUMER TECHNOLOGIES 

January 7 -10, 1999, Las Vegas, Nevada 

Register online at www.CESweb.org, and save 875. 

For fax on demand registration materials, 

call 1- 888 -CES -SHOW 
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Global Microwave 
Systems 

Complete Solutions: 

Subminiature 
Transmitters 

Miniature and 
Compact Receivers 

RF Power and Low 
Noise Amplifiers 

Antennas 

Helicopter Systems 

GPS Tracking 

TEL 760.631.8021 
FAX 760.631.8031 

www.gmsinc.com 
skoch@gmsinc.com 

"A CHIP OFF THE OLD BLOCK" 
Built in the same rugged style that mikes our "brick" type 

equipment an industry standard... 

XI Series Sub -miniature 
MICROWAVE TRANSMITTER 

Broadcast quality video with two audio subcarriers in the 

smallest package available 

These extraordinary features make the XT Series ideal for applications from 

helmet to skateboard corns, and nature POVs like eagle cams or hidden 

cameras. 

Up to 16 Channels 

0.25 Watt RF output 

3.0 ounces in weight 

2 audio channels 

200 mA @ 12VDC nominal 

Mk or line level audio input 

Frequent), Bands 1.7 to 5.0 GIt1 

2.5" X 1.5' X 0.55" Brick style case 
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We Can Take The Heat 

3141.510 Video Tripod 
Whether you're covering a three alarm 

fire, or a heated political debate, you 

need equipment that can 

stand up to a rigorous pace. 

Made of lightweight high - 

tensile aluminum alloy, the 

2 -stage 3141 Professional 
Video Tripod equipped with 

the Man frotto 510 Video 

Head can withstand the 

rigors of everyday filming 

no matter how hot it gets. 

For complete information 

see your dealer. contact us 

or visit our web site. 

tor 

3141 Professional Video Tripod - lighMeIght 1-stage 
hig,.fensi, aluminum ahoy and high strength piastre composite 

weight swings up to 30-: versus ordinary aluminum tripods 
Complete with lOOmm bowl. spiked feet and spreader 

510 Video Head - sn advanced 3.step drag system. zero freewheel setting and a return to center 
vanable balance spnng adjustment. 360 pan and -75' to -70' bh control with effortless starts and 

stops. tkrghs 8 Ms and can handle cameras up to 19 lbs. (Model 5101 or 13 lbs. (Model 51010. 

wA 

Bogen Tripods 

are now branded under 

the manufacturer's name... 

Manfrotto 

LcL!siyL 

Bogen Photo Corp., 565 East Crescent Avenue. Ramsey. N1 07446-0506 

(201)818.9500 Fas 201,818.9177 e mail: info 0bogenphoto.com web: an- w.bogenphoto.com 

, 
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coded system, with each audio channel 
wired in a different color for easy iden- 
tification. 

Digital patch bays 

Another key vendor, Trompeter Elec- 

tronics, located in Westlake Village, CA, 
provided interconnects and the in -sta- 
tion high bandwidth wireline. Offering 
the only serial digital patch jack, as well 
as the only high frequency true 7552 

BNC plugs, Trompeter provided a rich 
knowledge base of broadband, highly 
reliable applications. In addition to a 

more advanced product selection, Trom- 
peter was able to provide a complete 
system approach to the station upgrade, 
including the support needed to meet 

the aggressive schedule. 

Two major wiring challenges in- 
volved the extremely tight space con- 
straints. Combining the two stations 
into one facility created a tremendous- 
ly dense cabling situation, and work- 
ing around the existing system proved 
to be problematic. Part of the solution 
to the density problem revolved around 
Trompeter's BNC plugs which were 
available in straight, 45° and 90° ver- 
sions. Alternating layers of the differ- 
ent angled plugs in tiers created a 

clean, organized layout with intelli- 
gently managed weight distribution. 
Specialized tools for working in this 
environment were provided that made 
plug insertion easy and secure. 

Cable management solutions 
\, earls hart of the plan was imple- 

mented, the team encountered challeng- 
es in the form of roadblocks and oppor- 
tunities. One of the first was finding a 

solution for managing the hundreds of 
sources and miles of cabling that had 

been installed over time, parts of which 
were close to 20 years old. This aspect 

of the project was also managed by 

Costa, whose many years service with 
the station made him highly familiar 
with the in -place hardware and the in- 
herent problems. With little documen- 
tation to go by, the process-of- elimina- 
tion method was the only way to trace 
problems. Costa saw this upgrade as an 

opportunity to solve that problem for 
the future. "My goal was to put a 

system in place that would allow any- 
one to step in and immediately see the 
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Ask Michael Alexander, producer for 

CableTime, the country's largest third - 

party turnkey cable advertising company 

'In the cable business, we have to shoot commercials efficiently. That means that the people, the 

equipment and the media have to get it right the first time. That's why we're very picky about the tape we use." 

"Honestly, the first thing that attracted us to BASF was the recommendation of another producer. So we tested 

BASF. I shot several hours' worth of footage in Mexico City. When I watched the tapes, I 

couldn't find any dropouts. I brought in my boss. We stared 

and stared at the footage, and we just couldn't spot any 
tb dropouts. BASF's lack of dropouts is what got us to switch. sErac 
14 

Is 
_ Our old brand practically guaranteed two dropouts a minute!" 

a - -- roams 

BETACAM SP DROPOUT COMPARISON 

(IOum, -16dB) 

S BIAZA ¡AND a BRAND ( BRAND O 

Discover BASF's legendary quality today by callin4 

the toll -free number below or visiting our Web site 

to locate your nearest authorized BASF dealer. 

When consistency counts, choose BASF. 

C Magnetics 
1 tNIltld II MSPIII America by EMTEC PPS Mail, Inc. t ̀ Us 1 -88B -285 -5551 Canada 1- 800 -817 -4478 or visit our web site at www.emtec -usa.com 
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HISTORY OF TECHNOLOGY 

TELEVISION 

R. u: Rums 

A major international study 

TELEVISION 
an international history 
of the formative years 

Historical reference on the 
development of television, covering: 

First attempts in 1878 

Baird's demonstration in 1926 

Social and technical influences 

Television: an international 
history of the formative years 
is a meticulously and deeply 
researched book, presenting a 

balanced and thorough history of 
television from its infancy through 
1940. Author R.W. Burns details 
the many factors - technical, finan- 
cial and social - which influenced 
and led to the establishment of 
many of the world's high-definition 
TV broadcasting services. Highly 
illustrated. 

Author: R.IV Burns 
ISBN: 0 85296 919 7- Hardcouer, 656pp. 

To order 

1- 888 -438 -2517 
toll froc ¡n LIS) 

r -i2-41--9575 
E-mail: wtbooksiee@llol.tom 

The Power of Information 

INSEC 
Books by the 11:1: 
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Alternating tiers of Trompeter's 7512 BNC5 in 
straight, 45 and 90 versions provide a clean, 
organized installation. 

The new digital station features a comprehen- 
sive cable management system with more 
than 3,000 cables clearly identified and 
mapped. 

source and destination of any cable. 
With this knowledge, not only would 
fixing problems be faster, but future 
expansion and upgrades would be far 
less work." 

The magnitude of bringing in miles 
of new cabling, operating redundant 
systems for a half a year, and then 
removing more than four tons of old 
cable in the midst of daily station 
operations was daunting. The solu- 
tion was to create a comprehensive 
inventory of the source and destina- 
tion of each of the 3,000+ new cables 
to be installed. Using a computer data- 
base customized for the task, the en- 
tire new station design was mapped 
and documented. Each cable was as- 

signed a unique number and labeled 
on each end with the source /destina- 

September 1998 

tion information for immediate, ac- 

curate identification. 
The system map that resulted from 

this cable inventory system con- 
tributed significantly to making the 
installation process smooth . Each 
day in the course of the rebuild the 
next group of cables was printed 
out with labels and instructions 
and handed over to the installers. 

Thinking out of the box 
Another roadblock was how find- 

ing a way for the small team to 
accomplish fitting 3,000+ cables to 
connectors within the time frame. 
The budget didn't permit purchas- 
ing a hydraulic crimper, and even 
with the special handtools provid- 
ed by Trompeter, the time involved 
was unacceptable. (Trompeter now 
offers hydraulic crimpers for lease 

to its connector customers.) 
The answer came from a quick - 

thinking technician familiar with a 

local jewelry factory where he could 
obtain an old foot press. The press 
was fitted with Trompeter tool dies - and crimping plugs were no 
longer a problem. 

Still to be resolved is how the 
combined facility will handle the 
discrepancy between the 1080i for- 
mat choice that CBS has made and 
the format Fox chooses. But not to 
worry, it's the fourth quarter of 
1998, and product solutions 
abound these days. 

Camille Cox is a technical writer based in 
Thousand Oaks, CA. 
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Everyol& wùZ be them! 
How- about you? 

Call 800/288 -8606 to register 
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NEW FOR 1999 

lm Post Solutions & Broadcast Solutions 
New Multi- Format Film code 
readers- Keykode, ARRI code 
& Aaton code 

Digital Afterburner, 3 line 
D -VITC and LTC reader / 
Character Inserter 

Digital Graticule Generator for 
afe Area/Title and Masking 

elecine Keyer 

sta Vision and large Film 
ormat Support (70mm 

and 65mm) 

Support for decrementing 
Keykode numbers 

On Air Digital Closed Caption Encoder 
(internal modem, v -chip support, power failure by -pass) 

HDTV Closed Caption Encoder 

Digital downstream keyer 

GPS referenced Time code Generator 
EBU -SMPTE Time code Converter 
HDTV Graticule Generator /Masker 
New Modular Platform for SDTV & HDTV 

HDTV 1.5 Gb/s DA's 

Evertz taking care of your Metadata requirements. 
See our new HDTV Logo Inserter 

See us at SMPTE, Booth #233 

EVERTZ MICROSYSTEMS LTD. 

3465 Mainway, Burlington, Ontario, Canada. L7M 1A9 

Tel: 905-335-3700 Fax: 905-335-3573 

web site: www.evertz.com E -mail: sales @evertz.com 
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COMPUTER TO 
BROADCAST VIDEO 
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DISTRIBUTORS 
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CORRELATION MOTION 
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ASPECT RATIO 
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ALL RIGI4T THEN, APART FROM... 

STANDARDS CONVERTERS, NIGH DEFINITION 
CONVERTERS, MODULAR INTERFACES, SYNCHRONIZERS, 

TRANSCODERS, TEST PATTERN GENERATORS, MPEG 

ANALYZERS, NOISE REDUCERS, COMPRESSION 
PRE - PROCESSORS AND DISPLAY OPTIMIZERS... 

WHAT HAS SNELL & WILCOX 
EVER DONE FOR US? 
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SNELL & W ILCOX 

What can we do for you? 

TO FIND OUT MORE INFORMATION CALL US ON 408 260 1000 
OR FAX US ON: 408 260 2800. E -MAIL: info @snellusa.com., WWW: snellwilcox.com. 
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Field Resort 

The intercom 

BY ROBERT STEWART 

TV stations are 

tions business. 
Fort Worth CBS 

communicate to 

in the communica- 
KTVT, the Dallas/ 
affiliate, strives to 
the audience daily 

during four hours live newscasts and a 

one -hour live talk show. 
Throughout the day video is coming 

into the main studio in Fort Worth 
from more than nine satellite dishes, 
four remote microwave relay dishes, 
four ENG trucks, one satellite uplink 
truck, a mobile newsroom production 
truck, two helicopters, the Dallas stu- 
dio microwave link, photographers 
who bring in tapes and many other 
sources. All of these video sources 
must be routed, including the techni- 
cal operations center, the news VTR 
pit, the dub recording room, the art 
department, the recording feed sta- 
tion, one of three control rooms, one 
of twelve edit bays in the Fort Worth 
studio or the Dallas studio or one of 
the special projects edit rooms. All of 
these rooms are manned by station 
employees. 

Before the team can bring all of these 

resources together to communicate to 
the audience, they have to communi- 
cate with each other. The TV studio 
intercom, one of the most important 
systems in the station, is the communi- 
cations link that allows all the players 
on- and off -camera to come together 
in a timely manner. 

Growing demands 

KTVT has had a Telex CS9500 50x50 
crosspoint intercom system for about 
seven years. It has provided reliable 
service, however, as the news pro- 
gramming efforts have grown, so have 

the demands placed upon the inter- 
com system. This includes more news- 
casts, IFBs, live events, employees and 

recording/editing stations, all pushing 
the intercom usage to the limits of a 

50x50 crosspoint capability. The sys- 

tem has been reliable with few inter- 
com problems. The configuration is 

easy to program by means of a PC- 

based computer and the control pro- 
gram is straightforward. However, we 
realized it was time for a larger inter- 
com with more crosspoints. 

Many factors had to be considered 
once we decided a new intercom sys- 

tem would need to be purchased. The 
system had to be reliable - any inter- 
com downtime is not acceptable. If the 

Telex provided the answers with its 

Advanced Digital Audio Martix 
(ADAM) intercom system. The ADAM 
is a true digital intercom system. The 
crosspoints are digitally controlled and 
the audio is sampled at 44.1 kHz, with 
16 -bit samples, the same as compact 
discs. There are dual power supplies 
and dual control cards, which switch 

The "B" control producer's station, shown here, provides full communication to both 
local and remote locations (some 30 miles away) through the new Telex Adam 
intercom. 

intercom fails, a newscast or live show 
could be lost. The audio quality had to 
be excellent and intelligible. 

The new system would have to pro- 
vide IFB capabilities, many mix -minus 
and various program inputs, talkback, 
2 -way radio and SAP -channel keying, 
telephone dial -up interfacing and be 

fully user programmable. There also 

had to be room for expansion. 
We compiled our main concerns into 

a list of questions. What kind of I/O 
connection panels were available? What 
would become of the present CS9500 

system, which was still good working 
order? What about the more than 25 

intercom station panels we already 
owned? Would they all have to be 

replaced with a new system? 

108 Broadcast Engineering September 1998 

automatically in the event of a fault. 
The master controllers contain flash 

memory. The setup and configuration 
is safe from power outages. Diagnostic 
LEDs on the front panel of the control- 
ler cards indicate the status of the sys- 

tem functions and show which control- 
ler is active and which is standby /ready. 

There are eight interchangeable cross - 

points on each user interface card. The 
PC- controlled administrator program 
also has a diagnostic section allowing 
the system administrator to see what is 

going on within the ADAM. 
The ADAM diagnostic program 

shows all the crosspoint conditions so 

it can be determined which panels are 

forced talk or forced listen. It shows 

data -line conditions for each intercom 
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THE ONLY WAY 
WE COULD CUT OUR 

PRICE, WAS TO BUILD 
A BETTER JA (K. 
Lighter, thinner, faster, cheaper you said. You 

didn't ask for much... 

Well, since we were the first to introduce true 750 

dual video jacks utilizing microswitch technology 

back in '89, we thought it only reasonable that 

we rise to your challenge. 

Good call on your part. 

Thanks to some innovative design and production 

advances, our next generation Serial Digital DVJs 

will, once again, establish new industry standards. 

What have we done for you lately? 

We substantially reduced the number of parts, 

achieving diminished size and weight while 

preserving durability 

and increasing 

performance. 

Our front loading 

DVJs, with expanded 

bandwidth from DC to 1.4GHz, 

now fit quite comfortably into 

26 position panels. And last but not least, our 

Digs come with the industry's first published 

lifetime warranty. 

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

compare our DVJ -W and DVl -S with any other 

digital video jacks. Can you find one good reason 

not to switch to Cavare? 

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

TEL: (818) 365 -2446 FAX: (818) 365.0479 
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panel in- house, so that when a panel 
stops chattering with the mainframe, 
this fault will show up on the diagnos- 
tic page. 

The ADAM intercom matrices are 

fully compatible with all other Telex 
matrix products and accessories. This 
means that older intercom panels, the 
IFB program assignment panel, the 

camera delegation panel and all the 
telephone interfaces could be used. 

The I/O panels were set up for six pin 
RJ11 connectors and punch -down 
blocks for audio in, audio out and 
data. The RJ 11 connectors are easier 

to use when connecting intercom pan- 

communication link with the main stu- 
dio. 

The interrupted foldback (IFB) can be 

one of the most confusing areas of a 

large intercom system. Some reporters 
want to hear themselves in their ear- 

piece and others do not. Reporters in 

the field, fed back to the studio via 
satellite, should be fed a mix minus, or 
they will be faced with a audio time 
delay. If you have multiple reporters 
coming in on satellites, they must each 

be given a separate mix minus, so that 
they will not hear themselves, but will 
hear each other. Some reporters want 
to hear the commercials during a break 

The videotape and CCU at KTVT. The Telex 
assigned group communications as needed, 
all communications. 

els. The punch -down block works well 
with audio in and out that does not use 

data connections, such as IFB talk - 
backs, 2 -way radios, camera intercoms, 
SAP channel cueing and IFB outs. 

The CS9500 intercom that the ADAM 
is replacing will be put to good use. The 
two intercom systems can be trunked 
together. The trunking allows users on 
one matrix to communicate with users 

of another matrix. With the CS9500 in 

the Dallas studio and the ADAM in the 
Fort Worth studio, any intercom panel 

in Dallas can talk to any intercom 
panel in Fort Worth, which is over 30 

miles away. The studios are already 
linked via microwave with available 
T1 space. Workstations in Dallas will 
have a much broader point -to -point 

Adam "list" function allows users to be 
preventing everyone from having to hear 

and others do not. The situation changes 

constantly, and it could become a night- 
mare if it were not for the program 
assignment panel (PAP). This panel 
allows the operator to assign any pro- 
gram source into any one of the IFB 

earpieces. Without it, the IFB area of 
the intercom could become a jungle. 
Over half of the 50x50 intercom sys- 

tem was being used by IFBs, with more 
needed. 

Talkback, used with the IFB system, 

provides a necessary feature in a news 

production. During breaks, producers 
need to talk and listen to the talent in 
the studio. Each button on an intercom 
panel has two functions: to activate the 

buttons assigned to listen -input or to 
activate the buttons assigned to talk- 

110 Broadcast Engineering September 1998 

output. By wiring and configuring, a 

particular button on the intercom pan- 
el can be latched to listen to the talent's 
pre -mixer microphone and talk to the 

talent's earpiece. Even when the audio 
booth mixer is potted down, the pro- 
ducer can still hear the talent's mic. The 
talent's earpiece audio is interrupted by 
the producer's activated talk button. 

The party line 
If the intercom is the heart of TV news 

production, then the intercom feature 
called party line is the bloodline. The 
party line is an exclusive circle of point - 
to -point users. By administrator poli- 
cy, only the director and the producer 
are allowed to talk on the party line. 
This allows them to talk to the produc- 
tion crew through the script without 
being stepped on by other intercom 
users. 

The special list feature on the ADAM 
is also useful in news production. When 
the air control room switches to the 
news production control room, the air 
director gives in- and out -time count- 
downs. Not everyone on the crew needs 

to hear these countdowns. By creating 
a special list of intercom stations that 
need to hear the countdowns, the air 
director can reach all these stations 
with the push of a button. Each camera 
operator can be addressed individually 
and a special list can be created allow- 
ing other users to address all camera 

operators easily. Special lists are handy 
when only a few crew members of a 

production are involved in a small area 

of the overall production. 
The intercom system brings all the 

resources together in news production. 
Timing is everything, on or off the air. 

The director must talk the show though 
the production relaying rolls, cues, 

standbys and takes to the members of 
the production crew. Without this valu- 
able link behind the scenes, communi- 
cation to the audience would not be 

possible. 

Robert Stewart has been an engineer with 
KTVT, the Dallas /Fort Worth CBS affiliate. 
for 18 years. 
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What's new in UHF from Thomson 
Tubes Electroniques? The remarkable 
new TH 770 IOT. Its the most powerful 
IOT ever brought to market, delivering 
60 kW in common amplification at the 
antenna (with 6 kW audio). 

The TH 770 rounds out today's richest 
range of UHF tubes. In fact, you'll find 
the right tube to meet all your needs, 
including power ranging from 10 to 
60 kW in common amplification, IOT 
or Diacrode technologies and your choice 
of air- or water -cooling. 

All our UHF tubes have been tested using 
today's most demanding 8VSB digital 
modulation criteria. The result: the quality 
you depend on, namely up to 25 kW average 
digital power with full signal quality. 

Put the power of choice to work for you. 
You'll get the power you want with solutions 
adapted to your needs in terms of compactness, 
cooling and adjacent channel capability. 

In short, everything you need to meet your 
current and future requirements in both 
the digital and analog fields. 

Circle (50) on Free Info Card . THOMSON TUBES ELECTRONIQUES 
Headquarters 18. avenue du Maréchal Juin - 92366 Meudon -la -Foret cedex - FRANCE - Tel: +33 1011 30 70 35 00 - Fax: +33) 0)1 30 70 35 35 
Web Site: http: 'www /tte.thomson- csilcom 

US office: Thomson Components & Tubes Corp. - 40G Commerce Way - PO Box 540 - Totowa NJ 07511 - Tel: )1 -9731 812 90 00 - Fax: ( 1- 9731812 90 50 
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A versatile, multiformat solution to HD and SD recording 
CHRIS ROMINE 

Wnether or not you believe HDTV 
is real, there is no escaping the fact 

that the topic is the hottest issue that 
our industry has seen since the intro- 
duction of color television. 
By now, most readers are aware of the 
FCC mandate for DTV/HDTV broad- 
casting, and the various network's and 
cable company's positions regarding 
formats. Without making a political 
statement or casting judgement about 
these positions, this article will address 
how production and post -production 
facilities, as well as some broadcasters, 
are using a versatile, new multistan- 
dard recording device to respond to the 
challenge. Who knows what the for- 
mat standards of the future will be? 
How can you be both responsive to 
your client's demands and profitable at 
the same time? Standard definition 
against high definition; interlace against 
progressive. How can you win your 
share of battles in this new multiformat 
war and emerge victorious? 

Why HDTV now? 

Many respected industry consultants, 
advisors and even editors, are suggest- 
ing that we just wait: wait until the 
issues are resolved; wait for standard- 
ization and wait until the technology 
is less expensive. After all, the FCC 
did not actually mandate HDTV, just 
DTV. (Of course, Congress has ex- 
pressed a more elevated opinion about 
that.) However, like it or not, ad- 
vancements in the state -of- the -art and 
quality of experience are usually facil- 
itated by forward -thinking people will- 
ing to assume risks for the opportuni- 
ty to be better. 

It is on these early -in- the -conflict 
battlefields that standards are set, costs 
are reduced and sometimes the even- 
tual winners are determined. We all 
need these pioneers and risk -takers 
and should be applauding their cour- 
age instead of admonishing their in- 
tensity. 

The industry needs HDTV. Without 

discrediting the wonderful work that 
is now being done on the desktop, a 

general confusion has developed at 
the client level about the value of high - 
end video production and post pro- 
duction. Just as professional printers 
lost business to their own clients when 
"acceptable" desktop publishing be- 
came affordable ten years ago, high - 
end video facilities have seen their 
market share deteriorate in a similar 
fashion. HDTV raises the bar, pro- 
vides identity and it looks great. 

But we have to make a living, too 
I he early adopters ut I Il) FV tech- 

nology comprise those with extensive 
resources and some with a lot of smarts. 
Many have no choice - the client says 
"do it, or I'll find someone who will, 
two hours a day." Wait a minute, a 

$1,000,000 room for two hours a 

day? One client with 1080i, another 
with 720p, and both really want 1080p 
next year. Oh, and what about that 

"old" I035i stuff I need 
to work with (talk about 
pioneers)? And, I just 
started making money on 
all of that 601 equipment 
they told me I needed to 
catch up to the digital 
world. (We won't even 
talk about those comput- 
ers collecting dust in the 
back room that were 
state -of- the -art and an 
absolute requirement 
two years ago.) 

HD 1.5Plus 
Uncompressed 1 DR for HDTV/SDTV Applications 
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Figure 1. The Sierra Design Labs HD 1.5Plus combines four Ouickframe VDRs providing a versatile, 
multiformat, uncompressed high- definition recorder. 

118 Broadcast Engineering September 1998 

Combat strategy 
A couple of video equip- 

ment manufacturers (the 
computer guys claim om- 
nipotence already, but re- 
member that hack room) 
seem to understand the 
challenge, and are pro- 
viding their customers 
with weapons for today's 
battlefield of format and 
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"the TIME MACHINE' 
Create Commercial Time 

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

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

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

"the TIME MACHINE" 
features include: 

Edit down long programs 
Emergency news break with no 

program loss 

Adjustable time reduction 
No data compression 

Fully digital 
Solid State 

Prlmáge 
Tlic Digital Video People 

662 Giguere Court #C, San Jose, CA 95133 Tel (408)867 -6519 Fax (408)926 -7294 Service (408)926 -5177 
primeimagein@ earthlink .netwww.primeimageinc.com 

Prim' Image Europe 
Grain House, Mill Court, Great Shelford, Cambridge CB2 5LD, UK Tel (44) 1223 518 802 

Fax (44) 1223 518 810 CompuServe 100546,3053 
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Figure 2. This diagram shows the building blocks that are currently available for a complete facility video 
server. 

standards conflicts that should survive 
to fight another year, or hopefully, an- 
other decade. 

Sierra Design Labs started five years 
ago with a non -obsolescence product 
philosophy that is being tested vigor- 
ously by these new HDTV /DTV devel- 
opments. Many manufacturer's busi- 
ness plans dictate that they supply new 
weapons when the battlefield scenario 
changes. Sierra's modular product ar- 

chitecture is the foundation for a strat- 
egy that is now protecting our custom- 
ers in this brave new HDTV world. The 
subject of this article, the HD1.5Plus 
(see Figure 1), comprises four Quick - 
frame (NAB '94 Pick Hit) uncom- 
pressed video disk recorders, a high - 
definition adapter (HDA) and a multi- 
function hard control panel. The op- 
tional advanced audio modules add up 
to 16 channels of fully synchronized 
and editable AES /EBU digital audio. 

The beauty of this solution, as many 
of our happy customers have confirmed, 
is something we call the don't panic 
button. The button turns that two hour 
a day financial challenge into a 24 hour 
a day money- making solution. A push 

of this button converts the HD1.5Plus 
from an uncompressed high definition 
1080i (59.94 or 60fps) recorder to a 

high definition 720p (23.976, 59.94, 

60fps) recorder. Another push converts 
it into four standard definition uncom- 
pressed ITU -R BT601 -4 disk recorders 
capable of 270Mb or 360Mb opera- 
tion. And, the audio remains synchro- 
nized, whatever the format. Soon, these 

same users will have 1080p (23.976fps) 
format capability available. Sierra also 
provides an option that can adapt any 

one, or all, of the individual Quick - 
frame VDRs into our HD360 high - 
definition recorder, compatible with 
the Panasonic AJ- HDP500 HD proces- 
sor, a component of its HD D -5 multi - 
format videotape recorder, for an eco- 

nomical HDTV hybrid disk /tape re- 

cording/editing solution with non -lin- 
ear random -access capability. 

Theaters of operation 
HD 1.5 Plus users currently comprise 

high -end production and post- produc- 
tion facilities, including Pacific Title, 
American Production Services, Down- 
stream Video, Fotokem and Tape 
House. HD1.5P /us is integrated into 
many popular edit systems, not with a 

VTR emulation, but as a true random - 
access non -linear player and recorder. 
High -definition film and tape transfers 
to the recorder often are subsequently 
accessed by high- performance SGI 
workstations running Sierra -provided 
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multithreaded SCSI 
transfer and file- conver- 
sion utilities. Paint, ef- 
fects, compositing, ed- 

iting and film -cleaning 
application software is 

already available for 
high -definition work 
and is being used suc- 

cessfully by these facili- 
ties to make money to- 
day. With uncom- 
pressed high -definition 
recording, the user does 
not have to worry about 
concatenation prob- 
lems when the inevita- 
ble compression, what- 
ever it may be, is ap- 
plied downstream. And, 
because their video re- 

cording and storage 
equipment is comprised 
of multiformat modu- 
lar building blocks, they 

will be winning the battle and making 
money with it tomorrow, no matter 
which direction the next attack comes 

from. 

The next objective 
Without looking too far into the crys- 

tal ball or divulging too many product 
plans, the early adopters of HD 1.5 Plus 

HDTV technology can look forward to 
the elimination of the bottlenecks and 
to higher productivity and profitabili- 
ty. Faster, more efficient bridges be- 

tween the video world and the comput- 
er world will be made available for an 

incremental investment. Included will 
be higher performance interfaces, real - 

time colorspace conversion and even 

more DTV format support. 
Perhaps more importantly, veterans 

of these early HDTV battles will con- 
tinue to benefit from product compat- 
ibility between vendors resulting from 
alliances born out of the mutual need 

to win this noble war. Cooperation 
between manufacturers and between 

manufacturers and customers has prob- 
ably never been stronger. 

The big picture 
How does all of this fit into the 

dream of serving up video and audio 
to an entire facility from a many- 
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delivering the promise of 
ulti -channel digital broadcasting 

North America international 

DAL Inc. DAL Group 
3`. Airport Road 14 Cedarwood 
Seite 250 Chineham Business Park 
M ,rristown Chineham 

07960 Basingstoke 
L A Hampshire RG24 8WD 

UK 

Tel. 973 631 6200 & 1 888 325 5040 
Fr K. 973 631 6206 

Tel. +44 1256 379000 
Fax. +44 1256 707359 
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channeled storage architecture with 
single control and management points? 
The HI) I.5Plus, comprised of multi - 
format building blocks, is a building 
block for the complete facility video 
server. When adding another module, 
like NVision's new EnVoy family of 
multiformat video and audio switch- 
ing routers, the video and audio stor- 
age assets of a facility can be assigned 
dynamically, as needed. 

The ability of the EnVoy to switch 
connections dynamically in a vertical 
interval, combined with the multifor- 
mat Quickframe's true non -linear ran- 
dom- access record/playback capabili- 
ty, means that these assets will have 
the ability to be combined into config- 
urations of virtual disk recorders lim- 
ited only by aggregate bandwidth and 
the number of physical connections. 
For example, at 2:00 p.m., Edit 2 

G A S I N J E C T E D F O A M 
High Speed Digital Performance 

CommScope's Serial Digital Video Cables - 
From The Innovators In Gas Injected Foam Technology. 

The key to Serial Digital Video Cable technology 

is nothing new to CommScope. CommScope 

originated it over 20 years ago. Other 

companies imply they are the creators. 

Only CommScope gives you Serial 

Digital Video Cables backed by 

decades of gas injected foam 

technology innovations. Specially 

designed to handle the high data 

speeds of Serial Digital Video 

distribution at 270 or 360 Mb /s, CommScope 

5765 cable delivers superior digital transmission 

characteristics. For even more 

advantages of these "experienced 

cables, "contact CommScope today. 

And discover cable technology so 

advanced, it'll be around through 

the next millennium. 

CommScope 

For information call 1 -800- 982 -1708 or 828- 324 -2200. 
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The Sierra Design Labs HD1.5Plus uses 
four Quick /rame VDRs to provide 
multiformat receive capability. 

needs four 22- minute 601 play /record 
channels, and Telecine 3 needs an hour 
of 1080p to record a film transfer. 
Assign them and route them. At 3:00 
p.m. the hour of 1O80p can be con- 
verted to six hours of 601, and the 
four 601 channels can be format - 
switched and used for a quick 1080i 
transfer, and then accessed by your 
Fire HD through a fully- integrated 
computer interface. Figure 2 depicts 
currently available building blocks for 
a complete facility server. From the 
graphics (CGI) department to on -line 
edit and on -air broadcast, the video 
and audio storage assets are available 
as native devices, fully integrated into 
the relevant application, their true per- 

sonalities transparent to the user. 

HD1.5Plus users have armed them- 
selves well enough for the DTV format 
wars that they look forward to the 

battle with enthusiasm. Being a weap- 
ons supplier in peaceful times is more 
fun than we thought. 

Chris Romine is president of Sierra Design 
Labs, Incline Village, NV. 
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Not only have we navigated this river before .. 

We were their first ones down it. 

e Digital System Technology, Inc., System Integrator for KIN, 
the first licensed digital television station in the United States. 

Digital System Technology, Inc. assisted KITV in their selection of 
1' JVC Digital S as their new digital tape format. 
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16027 Arrow Highway, Suite D / Irwindale, CA 91706 
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Portable lighting 
BY THE BE STAFF 

Portable lighting used to mean 100 

pounds of steel and glass crammed 
into a wooden crate. Even a one -per- 
son interview required at least 20 
pounds of lighting. 

Today, things are easier. Perhaps the 
biggest reason lighting is easier has 

nothing to do with the lights them- 
selves; it's the increased camera perfor- 
mance that makes lighting easier. To- 
day's cameras are up to four times 
more light sensitive than those of only 
10 years ago. That means a shooter 
needs only one -half to one -quarter as 

much light to get the same results. 
Where you used to need a 1000W 
light, now as little as 300W is needed. 
This all translates to reduced weight, 
lower -power consumption and less has- 
sle. And, if you make a living shooting 
or doing ENG remotes, that "hassle 
factor" is what really counts. 

New features 
lodav's lighting kits offer lots of op- 

tions and features. In the hands of a 

skilled shooter or lighting person, even 
a small assortment of lights and acces- 

sories can produce a wide variety of 
lighting options. 

To manufacturers, this means selling 
more, hut smaller, systems. Whereas a 

crew would formerly use one, or at 
most, two lighting stands of 1,000W 
each, today, that same crew, or proba- 
bly a smaller crew, may have four 
lights accompanying stands and all the 
accessories. Both manufacturer and 
consumer have more products from 
which to benefit. 

Portable lighting kits range in price 
from $1,000 to $2,500. Some may run 
as high as $8,000. The basic, tungsten - 
based lighting kits today come com- 
plete with fixtures, stands and accesso- 
ries to satisfy most basic ENG and EFP 
productions. Higher -end kits are avail- 
able to introduce a whole new range of 
lighting possibilities for location pro- 
duction. These include HMI and fluo- 
rescent lighting fixtures. 

What do you need? 

So, what should a good lighting kit 
include? While this is largely a person- 
al matter, here are some general sug- 

gestions: 
Fresnel- lensed lights: Fresnels pro- 

vide a more attractive light, especially 
when lighting faces, than do open - 
faced instruments. And, you get more 
control over spill light. 

Light box: A portable, collapsible 
soft light box is a must -have item for 
any light kit. Light boxes provide 
bright, yet soft, light sources without 
the use of bulky frames and silks. 

Portable fluorescent: While fluores- 
cents used to be strictly for studio 
applications, compact lighting fixtures 
are now available from several sourc- 

Frezzi Sun Gun HMI on Sony AX. all pow- 
ered by hot swap NP1 -3P1 with Frezzi 
FND -1MH battery. 

es. These lights offer a soft light quality, 
high light output and low power draw. 
Fully color- corrected versions of the 
lamps are available. 

Many shooters prefer HMI lighting 
fixtures: Formerly considered by some 

as too heavy and bulky, that's not the 
case today. The use of electronic ballasts 
has lightened the load and made porta- 
ble HMI kits a reality. 

In a digital world, lighting is some- 
times one of the last things to consider. 
However, with today's new lighting tech- 
nology, being last on the list needn't 
mean featureless. Compact lighting kits 
are widely (and expensively) available. 
Don't let your shooter go out without 
one. There are a number of unique light- 
ing options available today. 
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Kino -Flo Diva -Lite 400, providing full 
range dimming and universal AC in- 
put (85vac 0 265vac). 

Lighting equipment manufacturers 
So, with this information as a guide, 

where do you go for the products. 
Thought you'd never ask. Read on. The 
following vendors responded to our re- 

quest for product line information. 

Cool -Lux: Manufacturer of a com- 
plete line of lighting equipment for mo- 
tion picture, TV, videotape and photo- 
graphic. For more information circle 
reader reply number 361 on page 139, 

or call 800 -ACDC -LUX. 

Cool -Lux U -3 Tri -Light. 
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F om the people who brought you 

V. a Research and nearly 10 years of 

adership in the development of 

PEG compression technology . 

From the people with 

more channels of MPEG decoding 

than anyone else in the 

professional video market. 

01- 

From the people with 

proven technology leadership 

and the capability to 

define the future of broadcasting . 

Comes Something Amazing 
The unveiling of Vela Broadcast and a whole new range of end -user products, 

from advanced compression technologies to the most flexible and robust 
media management systems, products to smooth the transition to digital 

while defining new standards for efficiency in broadcast operations. 

Expect the unexpected. See us at IBC '98, stand #8.160. 

1.813.572.1230 ext. 5500 (Americas) *33.563.744065 (Europe) *1.408.617.7692 (Asia /Pacific) 
www.vela.com info @vela.com 
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 Electronic Theatre Controls (ETC): 
Internationally preeminent manufac- 
turer of entertainment and architectur- 
al lighting equipment used widely in 

the broadcast industry. Dedicated to 
technical innovation, ETC has revolu- 
tionized lighting control with indus- 
try- acclaimed customer service and 
high -performance products: lighting 
consoles, dimming systems, fixtures, 
architectural lighting control. For more 
information circle reader reply num- 
ber 360 on page 139, or call 800 -688- 
4116 or see the web site 
www.etcconnect.com. 

Frezzi: Manufacturer and distributor 
of professional power and lighting 
products. Mini -Fill tungsten lights, 
Mini -Arc, HMI portable, location 
lighting kits, diachronic filters for day- 
light or daylight correction, barndoor, 
scrim, light /mic stands and carrying 
cases. For more information circle read- 
er reply number 357 on page 139, or 
call 800 -345 -1030 or see the web site 
at www.frezzi.com. 

K 5600: Manufactures portable HMI 
lighting fixtures for location lighting. 
Product line includes Joker 200, 400W 
and 1,200W PAR systems, compact and 
lightweight units and kits for TV, video 
and film crews. New products include 
the 'Bug- Lite,' a barebulb UV- protected 
200W HMI fixture, the Joker -Bug, a 

combination openface, daylight balanced 
fixture. For more information circle read- 
er reply number 362 on page 139, or call 
800 -662 -5756 or see the web 
sitewww.K5600.com 

Kino -Flo: Provides a full line of fluores- 
cent lighting systems for film and video 
production. For more information circle 
reader reply number 356 on page 139, 

or call 818- 767 -6528. 

Lowel- Light: Lights, control, mounts 
and kits for imaging professions, inno- 
vatively designed and built for rugged 
dependable use, ease of operation and 
portability. New products include the 
Lowel Dimmer (an intelligent location 
dimmer), GO Kits (small and light 

POWER, COMFORT, ECONOMY! 
MEMORY FREE NICD ENGINEERING' 

VOLT BALANCED CELLS 

GUARANTEED PERFORMANCE 

Max -Power 
8& IO Ah, 13.2,14.4 &30volt 
High capacity fast charge/ 
discharge cells 

Equivalent power 
of two Bricks 

Fuel gauge, 

dual XLR receptacle 

DELTA FORCE , Delta V 

chargers available 

The Field and Power Kit includes 

two 8 Ah, 13.2V or 14.4V with U -3 Light and chargers. 

C 

1M 

E.LOPE- 
PRO TOOLS FOR THE TRADE 

@www.cool-lux.com © CALI NOW! 
1- 800 -ACDC -LUX 

FOR YOUR LOCAL DEALER 
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enough to travel as carry-on baggage, 

plus innovative accessories, including 
the Missing Link Clamp. For more infor- 
mation circle reader reply number 359 
on page 139, or call 718 -921 -0600. 

Sachtler: Provides a complete line of 
camera support equipment for ENG, 
EFP, OB and studio cameras, as well as 

a new line of lighting for news and 
production, both open -faced and fresnel 
technology, tungsten and flicker -free 
daylight HMI from 125W to 5K, for 
battery and AC operation. For more 
information circle reader reply number 
358 on page 139, or call 516- 867 -4900 

Videssence: Designs and manufactures 
image- enhancing energy- efficient light- 
ing systems for TV, video and film. Prod- 
uct line is based on patented sustained 
RGB light technology, custom electronic 
lighting systems for architectural and 
general lighting purposes. For more in- 
formation circle reader reply number 
363 on page 139, or call 415 -579 -7577; 
see the web site www.videssence.com. íi 

Vi ëö ómpression 

Order 
#3444 

$55 

Because you need 
to know! 

Video Compression covers everything a 
video engineer needs to know about JPEG 
and MPEG! It reviews today's technologies 
and previews future developments in the 
field, covering the fundamentals of 
sampled images to compression tools and 
performance considerations. Author Peter 
Symes, a video engineer, also discusses 
ATSC implementation issues and video vs. 
computer graphics in his book. 304 pp., 
ISBN #0-07- 063344 -4. 
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THE NEXT 

GENERATION 
IN VIDEO 
MONITORING 
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Whether the requirement is in a corporate video facility 
or large broadcast operation, the new AVM 510 

Automated Video Monitor is the economical solution for 

video signal error detection, 
reporting and equipment set 

up in all facets of production. It 

is an advanced, 

multistandard/ multiformat. 
measurement system with all 

the traditional waveform/ 
vector displays you would expect and more. Choose 

from an array of measurement sets with easy to read 

graphic displays and numeric 
read outs on key video signal 

parameters. When a problem 
occurs, the operator is alerted 

with an onscreen display flag 

for the specific error. 

Performance reports can also 

be generated with a PC or printer which indicate each 

error occurance with a time /date stamp or time code. 
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Contact Magni for additional 

information on our full line of 

Automated Video Monitors 
Waveform & Vector Monitors 

Test Signal Generators 
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Magni Systems, Inc. 

22965 NW Evergreen Parkway 

Hillsboro, OR 97124 USA 

(800) 237 -5964 USA toll free 

(503) 615 -1900 voice 

(503) 615 -1999 fax 

http: / /www.magnisystems.com 
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New Products 

ONE -PIECE DIGITAL TRIAX 
CAMERA 
Thomson 1707: this lightweight, all -digital 
camera is designed for intensive use in several 

studio and outside broadcast applications; 
features include digital triax link with no 
compression and easy -to- handle one -piece 
configuration; the quality and reliability of 
digital triax transmission ensure complete 
transparency of the link and simplify operation; 
the 1707 offers 12 -bit acquisition and 24 -bit 
signal processing for a high standard of 
performance; 201- 569 -1650; fax 201 -569 -1511; 

www.thomsonbroad.com 
Circle (251) on Free Info Card 

ADDITIONS TO ROBOTIC 
CAMERA -CONTROL 
SYSTEM 
Radamec Robotic Track Cam: this 
track system is designed to provide 
broadcast -quality movement for on -air 
camera shots; the system supports the 
Radamec 421 and 435s pan /tilt heads 
and is capable of carrying a large range 
of cameras, lenses and lightweight 
prompters; it can be configured with any 
of Radamec's control panels, such as the 
ARC 2000 touch control panel, and can 

easily be integrated with existing Rad- 

amec systems; 908 -518 -0685; fax 908 -518- 

0687 
Circle (254) on Free Info Card 
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HIGH -MAGNIFICATION FIELD 
PRODUCTION LENS 
Fujinon Ah7OX DigiPower TV zoom lens: a digitally con- 
trolled lens that combines the highest magnification available in 

a field production lens with 32 -bit RISC 

processor control of all 

major lens functions; the 
lens employs optical 
encoders, which increase 
reliability and offer 
extremely high position- 
ing accuracy when the 
lens is used in robotics 
and virtual studio applications; 
digital control allows routine diagnostics to be performed 
quickly on the Ah7OX via Fujinon's FIND system; the system 

evaluates the operation of major lens functions and informs the 
user about subsystems that are not functioning properly; other 
features include F number limit and 2X extender; 800 -553 -6611; 

www.fujinon.co.jp 
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BNC TESTER 
Trompeter model #010- 
0133: a single, easy -to -use 

tool for testing cable and 
connector continuity and 
proper pin height; this BNC 

tester features LED lights to 
indicate open or shorts in 

the continuity of the 
assembly; a 7512 terminator 
is used to complete the 
circuit; for the pin- height 
function, another LED light 
indicates when the pin is 

installed at the proper 
height; the unit is made of 

quality ABS plastic and comes complete with a 9V battery, a 7512 

terminator and zippered carrying case; 818- 865 -6533; fax 818 -706- 

1040; www.trompeter.com 
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DISPLAY PROCESSOR 
Barco UNO: a single -image display system that reproduces SDI 

video signals on a standard computer display on an analog RGB 

video monitor without compromising resolution; it provides 
excellent color matching capabilities; in conjunction with a 

standard VGA display, UNO is a cost -effective alternative to a 

conventional broadcast monitor; UNO adds real broadcast features to a standard 
computer display, such as pulse cross, blue only, built -in under -monitor display, 

built -in tallies and automatic color alignment; UNO combines full broadcast 
functionality with high flexibility and mobility in a compact unit for a wide range of 
broadcast viewing applications; 770- 218 -3200; fax 770 -218 -3250; www.barco.com 
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NOW THE LIGHT IS WITHIN REACH. 

Only Digital Projection offers a complete range of large -venue projectors capable of 

Oeeting today's requirements for superior brightness, brilliant image quali:y and 

árystal -clear resolution. POWER Displays deliver light output from 2,500 to over 6,500 ANSI 

lumens, resolution capability up to 1280x1024 pixels, spectacular imagery from a palette 

of more than 1 billion colors, and supreme simplicity of use with absolute digital 

4tability. With seven models tailored to provide solutions for nearly any application, 

igital Projection truly puts the POWER in your hands. 

A1E%ASINSiRUMENESEE(HNOEOGY 

K: Tel: +44 (0) 161 681 6500 Fax: +44 (0) 161 684 7674 e.mail: digitalprojection _uk @compuserve cum www.dppcwer.co.uk 

SA: Tel +1 (770) 420 1350 Fax: +1 (770) 420 1360 e.mail: powerinfo @digitalprojection.com www.digitalprojection. com 
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EXPANDED ROUTER SERIES 
Videotek RS -12DVA and RS -12DV /EAM: the RS -12DV 12x1 digital router has 
been expanded with new models for analog and digital environments; the RS- 

12DVA is for routing analog stereo audio along with serial digital video and 
the RS -12DV /EAM includes 

analog monitoring of 
embedded digital 
audio, as well as 

switching serial digital 
video; all models 

support 12 looping video inputs, two serial digital outputs, high -quality 
relegendable switches, serial communications, remote and GPI ports, joy stick 
override and the ability to pass embedded audio; passive looping video inputs 
and transparent switching ensure that selected signals are replicated without 
distortion, enabling preview and measurement with great precision; 800 -800- 
5719; sales @videotek.com 
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fugee Beyer ' 'Swede/ of beyerlyermilc, C7mbf e< 6o. 

shown testing the World's first slaving coil Headphones. 

74 Bright Past,,, 
74 Bn / /íaht fiititre 

DT 48 

liad /o history, In 1937, beyer dynamic introduces 
the world's first moving coil stereo heaphone, 
the legendary DT 48. 

Aud /o maure, In 1998, beyerdynarnic introduces 
the world's first digital recording microphone, 
the MCD 100. 

Established in 1924, beyerdynamic's legacy 
of innovation, fidelity and reliability is 
recognized and honored by audio 
professionals around the world. 
73 years of audio excellence. 
An ear to the past, an eye to the 
future. 

beyerdynamic... F /de / /ty /n liad /o, ' "^ 

for more /nforsrat /on 
1.800.293.4463 
e -mail: salesUSA ®beyerdynamic.com 
56 Central Ave., Farmingdale, NY 11735 beyerdynamic))M 
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DIGITAL 
MULTIMETER 
ACCESSORIES 
Fluke 80K -15: an electronic air 
cleaner test probe that extends 
the voltage measurement 
capability of most digital 
multimeters up to 15kV; it is 

designed for measuring the 
output voltage in a low- energy 
environments. 
i2000flex current probe: a 

flexible AC current probe 
recommended for current 
measurement on large and 
difficult -to-reach conductors; it 
is accurate up to a maximum 
measurement rating of 2000A 
AC. 

Basic TL80: an electronic test 
lead kit consisting of two test 
leads (one red, one black) that 
are one meter in length; each 
lead features a safety shroud- 
ed, right -angle banana connec- 
tor on one end and stainless 
steel probe on the other end; 
rated up to 10A, these silicone - 
insulated leads are more 
flexible than standard test 
leads; 800-44 FLUKE; fax 800 - 
FLUKE -FAX; www.fluke.com/ 
handheld.access. 
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DIGITAL SYNC 
GENERATOR 
PTV PT 5210: a digital sync generator 
featuring a wide range of options to 
extend advanced applications; it has 

up to eight blackburst outputs or six 

SDI black /CB outputs and features 
VariTime, eight (PAL) or four(NTSC) 
fields (resolution to <1 nSec); a large 
number of options make configura- 
tion easy and it offers multistandard 
operation, including test signals; 800- 
421 -0888; fax 201 -529 -2109; 

www.ptv.dk. 
Circle (261) on Free Info Card 
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SCE 
The 20th Annual 

Satellite Communicat 
Expo & Confere 

September 23 -25, 1998 
Washington Convention Center 
Washington D.C., U.S.A. 
www.scec.com 

Bringing the World Closer to You 
SCEC '98 - YOUR DIRECT LINK TO THE TECHNOLOGIES, 

PRODUCTS, SERVICES, AND DEVELOPMENTS THAT ARE 

SHAPING THE FUTURE OF SATELLITE COMMUNICATIONS. 

s/20 educational workshops and 

roundtables 

100 exciting exhibits featuring 
the latest satellite technologies 

t/1000 new ideas and solutions 
for the technical and engineering 
management professional 

Mobile Telephony 

Broadband services 

Multimedia 

Internet 

VSAT 

Direct Broadcast 

Satellite news gathering 

Rural Telephony 

Telephony 

If you're involved in planning, using or buying satellite 
communications services, systems and products, the 
solutions to your challenges can be found at SCEC '98. 
Fill out this coupon to receive complete details. 

SPONSORED BY: 

SATELLITE 1 1 IN 1n ll INI .\ 1 II INti 

With support from these other 
INTERTEC. /PRIMEDIA Publications: 
Cellular ci- Mobile International World 

Broadcast News Global Telephony Broadcast 

Engineering RF Design Wheless Review 

Mobile Radio Terbnology Telephony 

For complete information on the conference, exhibitors, hotels, "\ 
special events and more, return this coupon today. 

Or call FAX -ON- DEMAND at 1- 800 -601 -3858. Or Intertec Trade 

Shows & Conferences at +303 -220 -0600. 

YES! Please send me information about attending SCEC 

contad me about exhibiting. 

I am interested in speaking opportunities. 

First Name: 

Last Name: 

Tile: 

Company: 

Address: 

City: 

State: Zip. 

Phone:' 

Fax: 

E-mail: 

... ._ ...,.. S.DIT.;E CODE AD 

MAIL OR FAX TO: Intent Trade Shows & Conferences SCEC '98 
9800 Metcalf Avenue Overland Park, KS 66212 

1- 800 -288 -8606 or +303-220-0600 FAX: +913 -96" -1900 

ATTENTION VENDORS 
Prime exhibit space is going fast. For details on exhibiting, call Lindsay Houston at +303- 741 -8719 

or e -mail lindsav houstonC'intertec.com. 
Managed and produced by Intertec Trade Shows & Conferences, a division of Intertec Publishing, a PRIMEDIA Company. 
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HIGH- RESOLUTION DAT RECORDER 
Tascam DA -45HR: a high -resolution DAT recorder that is able to record true 
24 -bit audio data on a standard DAT tape; the 31J rack -mountable DA -45HR 

features XLR balanced and RCA 

unbalanced analog I /O, AES /EBU 
and S /PDIF digital I /O, word sync 

I/O and a parallel interface; it has 

two recording modes enabling 
users to take advantage of the 
recorder's 24 -bit capability or 

maintain backward compatibility with first -generation 16 -bit machines; when 
operating in 24-bit high -resolution mode, a standard 120 DAT tape yields 60 

minutes of recording time; if the machine is functioning in 16 -bit standard 
mode, the tape will yield two hours of recording time; 213 -726 -0303 
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THIS IS YOUR WAHE UP CALL 

L IGITflL CLOCK IS TICHING. 
DIV 98 assures that gou'II be readg. 

o 

TELE VISION 
December 2- 4.1998 Westin 0 Hare Chicago 

The transition to digital TV doesn't have to be 

a nightmare. With the right preparation. this 
could actually be the most stimulating and 
gratifying experience of your career. 

At on 98. Broadcast Engineering's 5th annual 
conference of advanced television. sou can find 
out exactly how to design and build the digital 
facilities you need-now. 

As we face our most significant technical chal- 
lenge since color television, there's no time for 
expensive mistakes. Plan now to attend Moro 
Tan Naas '98. To receive complete program 
information. return this coupon today or call 
toll -free 1- 800 -288 -8606. 

Presented bg: ENG/NEER/N 
With support fr:. . .her PRIMEDIA Intertec 
publications: florid n nnricnst Yews. Satellite 
rnmmunirnllons. Iffllimeler and Video Systems. 

For registration information and program updates. 

call FOX ON DEMONO at 1- 800-601 -3858 

Of visit wluw.technicalpress.com 

OP/ 98 DECEMBER 2- 4,1998 CRICRGO 

Send me the complete OR 98 brochure the mute it's of rte press 

Please contact me about exhibiting and sponsorship opportuntl es 

Name: 

Title: 

Company: 

Address: 

City: 

J 

State: 

Phone: 

I as: 

E-mail: 

MAIL OR FAX TO: Intent, Trade Shows & Conferences 

9800 Metcalf Avenue Overland Park, KS 66212 

1- 800-288 -8606 or .1 -303 -220 -0600 FAX 1- 913 -96- -1900 
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DIGITAL 
CHARACTER 
GENERATOR 
AVS Graphics ManuScript 
2000 Series: along with the 
flagship digital CG, this series 

includes the ManuScript 
Graduate and Cadet; both are 
enhanced versions of the AVS 

character generator range 
made possible by breakthrough 
developments in RISC processor 
technology; the improved 
hardware and software 
platforms will allow for future 
developments such as font 
importation; all systems in the 
new range come in a compact, 
1U rack -mountable chassis as a 

space -saving measure for OB 

trucks and small facilities; 801- 
975 -9799; fax 801 -975 -0970; 

www.aysg.co.uk 
Circle (262) on Free Info Card 
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FORMAT CONVERTER 
AND HDTV 
DOWNCONVERTER 
VAS Group RTC HD3:2: this product 
converts any HDTV video source into 
525- or 625 -line video and performs 
format conversion of 625 -line video 
to 525 -line video, as well as 525 to 
625; additional features include 
complete aspect ratio adjustment, 
pan and scan and advanced anti -alias 

filters; other features include gen -lock 
inputs, three selectable source input 
channels and 40 user -programmable 
memory locations; 818 -843 -4831; 818- 

843- 6544; www.vasgroupcom 
Circle (258) on Free Info Card 
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Windows to the Web 
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www.stortek.com 

StorageTek: StorageTek's MediaVault is a complete storage 
management system for broadcasters migrating to digital sys- 
tems. It combines ultra -fast automated tape libraries, ultra -high 
capacity SD -3 helical -scan cartridge drives and applications - 
enabling software. 

etrii11. 
Finally. a logging package that comes 
with everything you need 
to 9.t the iob done! 

Snttware for the 3Com PalmPdor 

Protocol conversion hardware, 
allowing connectivity to R5 -422 
and LANG decks, VTR,. and cameras 

Cables for both R5 -4 ?2 and LANC 

www.e-trim.com 

eidria: e-trim is the logging and machine control package for the 
3Com PalmPilot and PalmIll series of handheld devices. a -trim 
provides complete connectivity to most cameras and decks, 
including RS -422 and LANC (Control -L) devices, as well as LTC 
timecode feeds - all without any adapters or converters. Simply 
connect e-trim to your source, mark in and out times to create 
clips, then HotSync with any Macintosh or Windows computer and 
your log is ready for import into a variety of editing systems. 
Questions? www.e- trim.com 

www.nova-sys.com 

Nova Systems: A leading manufacturer of signal processing 
equipment for television broadcast, teleproduction,and industrial 
video applications. Nova's product line corrects, converts, and 
distributes video as well as audio signals. 

front Page News 
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STUDIO 400 
Y.aaw.' wc 

7 
T... 1rIIIw I. 01 Moe ,...w Y 
etr..MaN111O>IMfna..111., 

01101 M11n 

'.4.wMn.W11w. , '« 
1166, mn C41Megt 4 

Products and Announcements: 

L 

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. 

Broadcast 
ENGINEERING 

m Me lralatwl L1111I1ww1 
1111aY1Ma.01s10M ' Click Here 

aroadcusr EnOkwrhO 
mq.ve h ine rw an .n-Inr 

evmv,n 1 nuy--.rt 

www.broadcastengineering.com 

Broadcast Engineering: Broadcast Engineering is the only 
technology- driven online magazine in the industry. Its 
editorial environment delivers practical, informative articles 
on digital technology, systems integration, management, 
how -to installation, and systems and equipment mainte- 
nance. It is a package geared toward TV stations, cable/ 
telcom, production, post -production, business TV, satellite 
and interactive television. 

Your 
Web Site 

Here 

eric_proffitt@intertec.com 

For more information on advertising in the Windows to the 
Web or on the Broadcast Engineering Web site, contact Eric 
Proffitt (913) 967 -1860 or e -mail at the above address. 
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DNF 
INDUS "I'RIhS 

Cabling Solutions from Gepco 

Gepco supplies audio 
cable, video cable, 
cable assemblies, 
breakout 
boxes 
and more. 

MSS 

ti d Gepco 
distributes 

ADC, Kings, 
Neutrik, Switchcraft, 
FI)AC and more. 

Innovative, Quality Audio and Video Cable Products 

1- 800 -966 -0069 
Chicago Los Angeles 

GEPCO 
INTEKNAIIONAL, INC. 

www.,Y1)Co.ccxn 
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DOES 

CONTROL 
Budding Blocks For Your Specific Applications 

Production 
Switcher 
Interface 

Video 
Server 

Controllers 

YOUR 
NEEDS? 

PROFILE 
Controllers 

GPI to RS422 
Serial 

Converters 

Multi - 
Machine 
Control 

Fill + Key 
Clip Control 

VTR 
Controllers 

RS422 
Switchers 

Slomo 
Controllers 

Editor 

Video Clip 
Instant Access 

CUSTOMER SERVICE 

Field Proven, Award Winning Control Solutions 

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

Visit our web site: http / /dnfindustries.com 
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VIRTUAL SET TECHNOLOGY 
Orad MobileSet: a new concept in virtual set technol- 
ogy that allows the insertion of virtual scenes, anima- 
tion and video sequences into live outside broadcasts; 
it works by introducing a panel with Orad's distinct 
pattern on it into the outside broadcast area being 
filmed; the panel can be hand -held or place in a fixed 
position - the panel can be as small as 80cm x 120cm; 

the virtual scene, animation or video sequence is 

transposed onto the area taken up by the panel; there 
is total mobility and free movement of the cameras, 
and there are no restrictions on the type or number of 
cameras used; MobileSet can be set up and deployed in 

minutes and does not require cumbersome calibration 
procedures so it can be set up by a single camera 
operator; 212 -554 -4225; fax 212 -554 -4224; 
www.orad.co.il. 

Circle (257) on Free Info Card 

DIGITAL CHROMAKEYER 
Questech QuiCK: a high -quality, yet cost -effective, 
chromakeyer aimed primarily at studio production - 
it is also well- suited to virtual -set applications; each 
camera can have its own dedicated QuiCK channel, 
allowing chroma key settings to be optimized 
independently for each angle on the set; the 
production switcher need never see a blue screen; 
up to eight QuiCK channels can be controlled from 
any of several remote control panels; the panels and 
the channels communicate via a 10base T Ethernet 
hub network; each control panel can store eight 
keyer setups for each keyer; tel /fax 01525 222458. 

Circle (263) on Free Info Card 
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Advancing the teleproduction industry 
through better business, education and information 

International 
Teleproduction 

Society 

ITS member facilities obtain new ideas and stay 

on the cutting edge of the latest technologies 

and services by attending the annual ITS 

educational programs. 

ITS Annual Forum 

Presidents Retreat 

Technology Retreat 

ITS Legislative Action 

Financial Institute 

ITS brings members up -to- the -minute information 

in the teleproduction industry. The following 

resources are free to members. 

ITS Monthly Newsletter 

Membership Directory 

Teleproduction Industry Financial Profile 

Standard Industry Practices Handbook 

ITS E -Mail List Serve 

ITS Website Access 

Professional, full time staff 

Call us today for membership or program details 

aple Avenue East Suite 204 Vienna, VA 22180 703.319.1120 fax 
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PRODUCTS NOW SHIPPING 
VIDEO PRODUCTION 
SWITCHER 
Ensemble Designs Catalyst CV: this soft- 

ware is ideal for post and broadcast users that 
are using computer workstations and traditional video 
sources together; the Catalyst CV is a traditional switcher 
with the added 
advantage of 
being able to 
use it with 
workstations; 
workstation in- 

terface pro- 
vides a method of controlling the switcher and worksta- 
tion graphics can be sent over Ethernet and into the 
Catalyst CV for background or key material; 530 -478- 

1830; fax 530 -478 -1832; www.ensembledesigns.com 
Circle (272) on Free Into Card 

can incorporate source material from virtually any analog 
or digital source and output to virtually any digital or 
analog device; 650- 526 -1600; www.pinnaclesys.com 

Circle (273) on Free Into Card 

NON -LINEAR EDITING 
SOFTWARE 
Discreet Logic edit* version 4.0: a versa- 

tile WindowsNT -based real -time non -linear 
editing software featuring greater flexibility; 

some of the new features include a trim window with slip - 

and -slide capability, a key- frame /channel editor and user 

definable columns for bin and database management; 
V4.0 also offers an expanded level of integration with 
Discreet Logic paint* and effect *, which in turn offer 2- 

D and 3 -D integration with the Kinetex 3 -D StudioMAX; 
514 -393 -1616; www.discreet.com 
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INTERFACE OPTION FOR 
REELTIME PRODUCTS 
Pinnacle Systems DV/1394: an interface 
option for Pinnacle System's ReelTime family 

of video editing and video special effects prod- 
ucts; the DV/1394 interface provides a high -speed serial 
connection between digital cameras and computers; this 
option allows ReelTime and ReelTime Nitro users to move 
fluidly between DV and analog file formats; video editors 

SPHERE VERSION 2 
SOFTWARE 
Scitex Sphere version 2: this enhanced ver- 

sion features widescreen aspect -ratio support 
and a QuickTime 3.0- native file format that 

delivers cross -platform compatibility through the new 
Sphere WindowsNT codec; included as standard on all 

new Sphere systems, the software is available as an 

upgrade for existing systems; DTV- compatible Sphere 

140`"Annual PTE 111111111111111U1111,1111111111111 

TECHNICAL CONFERENCE tXHIBIT 
ALL -DAY SEMINAR 

DTV _Proven kSolutions 
S\IPTE 

I 

Wednesday October 28, 1998 
October 28 -31, 1998 

Pasadena Convention Center Pasadena, CA 

TECHNICAL SESSIONS Oct. 29 -31, 1998 
THURSDAY, OCTOBER 29 

Film Acquisition Chaired by John Spring. Paramount Picture, 

Transmission and Receiver Technology: Reception Realities Chaired h 
Roben Seidel. CRS 

Electronic Acquisition Chaired by Phil Livingston. Panasonic 

Video Compression and Systems Integration Chaired by Jerry A. Pierce. 
Universal Studio. 

FRIDAY, OCTOBER 30 
Telecine and Digital Electronic Post Chaired by Gary 
Morse. Warner Bros.. and Di he Bancroft. Philips /BTS 
Sound Post Production and Transmission Chaired by Chuck Meyer. NVision 
Film Laboratory and Theatre Technology Chaired by Joe Fineman. Executive 
Post Consulting 
Servers and Video Data \lanagentent Chaired by Richard Mixer. Westport 
Media Resources 

SATURDAY, OCTOBER 31 
Electronic Cinema Progress Report: Movies as Data Chaired by Garrett 
Smith. Paramount Pictures 

Test and Measurement Chaired by Dave Fihush. 1P. Enterprise 

EXHIBITS 
Over RO exhibits will .showcase Nome of the latest technological advances in the entertainment 

and motion imaging industries. 

Reality Check UMW 
The First Year Ill 

REGISTER by phone, fax, mail, or on the web: CALL (914) 761 -1100 FAX (914) 761 -3115 

MAIL SMPTE 595 W. Hartsdale Ave. White Plains, NY 10607 -1824 ON -LINE http: / /www.smpte.org 
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version 2 with 16:9 aspect ratio support is available for 
the entire Sphere product line; version 2 for Micro - 
Sphere delivers support for the new TextFX real -time 
title animation board; version 2 for DigiSphere, Video- 
Sphere and StrataSphere delivers support for Apple's 
new G3 computers; and version 2 for StrataSphere 
delivers substantially increased compositing speed, 
enhanced title capabilities and a graphics package 
that incorporates Commotion version 1.5 from Puffin 
Design; 650 -369 -5111; fax 650 -369 -4777; 
www.scitex.com 
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SOFTWARE UPGRADE FOR 
MIXVIEW 
Euphonix Mixview version 3.2: the 
latest software upgrades for the Eu- 

phonix CS series of mixing consoles 
improves the console's 5.1 surround -sound capabili- 
ties; it features a comprehensive automation editing 
suite of tools specifically designed for the Euphonix 
Hyper- Surround panning system; it is now possible 
to edit an entire scene or slip an individual panning 
move; fader glide has also been added on the 
motorized and non -motorized fader systems; 818- 
766 -1666; fax 818 -766 -3401; www.euphonix 
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-ID VIDEOCASSETTE 
IVIaxeII D-5 HD videocassette: a high -definition video - 
assette that meets the high- density recording needs of 
he D -5 t/2 -inch component digital HD format; the 
videocassettes feature an ultrafine ceramic armor metal 
)article coating for superior magnetic energy and a new 
alendering technology that smoothes the magnetic 
oating surface; to deliver ideal head -to-tape contact and 
uperior durability, Maxell uses a thin, highly rigid polyeth- 

,'lene terephthalate -based film material to create an 
11im total thickness tape; 201- 794 -5922; fax 201-796 - 
t790; www.maxell.com 
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MPEG TRANSMISSION 
Computer Modules MPEG Shuttle Series: these 
turnkey MPEG -1 and MPEG -2 transmission systems 
integrate Computer Modules' commercial MPEG encoders 
to their own high -speed communication cards with TCP/ 

IP, T1 /T3, E1 /E3 or 
RS-422 interfaces for 
lower -cost solutions; 
this blend of 
hardware and 
software provides 
the ability to continu- 
ously monitor operations 
with a custom GUI front -end 
that displays all kinds of line - 
error conditions and statistics in 

real time; 408 -496 -1881; fax 408 -496 -1886; 
www.compumodules.com 
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BOARD- MOUNTABLE LITHIUM 
BATTERIES 
Plainview Batteries PB3440, PB1935 & PB2736 
Series: these batteries provide up to 1,000mAh of current 
capacity and are pin- for -pin equivalents to the line of 
discontinued batteries previously manufactured by 
Catalyst Research; 516 -249 -2873; fax 516 -249 -2876 
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7anrlar 
TECHNOLOGIES The OmniVideo Series 

Multi -Video Window Systems 

Displa a rich mix of multiple lises ideo sources 
flicker free graphics NN hit both standalone 

and PCI card solutions. 

16/64 Real -Tinte Video Inputs in a 21' Box 
Output to (NTS(' /PAL) & PC (VGA) 
Arbitrary Image Re -Size and Position 
Labels, Logos & Borders Os eddy 
('haraeter Generation /Sequencing; /Scheduling 

Cable 'IN Broadcast. Barker Channels. Video Monitoring. 
Multimedia Displays for Presentations Videossalls. 

Videoconfereneing & TV on the Desktop 

l;rrni(r rot h.ri,rrie r org l v)\ ficf, //rr . l u ru / II .,irrer 

"frl íu111353 -I- 28u8í -1i fax P11 ho d 
Gmatl sa lesO zanJar.ntn http 1, so, znnjar o nn 

See us at IBC, Amsterdam # 11.559 
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Business Wire 

Business 
NFL Films will install the Solid State 

Logic Avant digital film- mixing console 
as part of a general expansion of its 
Mount Laurel production facilities. The 
new room will have a voice -over booth 
and a related machine room. The mon- 
itor system will he set up for six- and 
eight -channel surround mixing in stem 

1080 interlace/720 progressive switch - 
able D -5 high -definition VTRs with AJ- 
DEC2000480p downconverters, an AV- 

HS31001080i post -production switch - 
er, an AT- H3015W 30 -inch master HD 
monitor and three DT- M3050W 30- 
inch 16:9 multiformat monitors. 

Hewlett- Packard and DIRECTV have 

signed a multimillion-dol - 
lar deal in which HP pro- 
vides on -air digital stor- 
age and playback video - 
server systems for the new 
DIRECTV Los Angeles 
Broadcast Center. HP will 
provide more than 30 Me- 
diaStream broadcast serv- 

ers to perform content - 
receipt, storage and play- 
back functions for the 
new DIRECTV broadcast 
center, which is scheduled 
to begin full operations 
in the second quarter of 

1999. The DIRECTV programming 
services currently originate from its 

uplink facility in Cas- 

tle Rock, CO. The two 
facilities will share 
broadcasting respon- 
sibilities and provide 
broadcast -system re- 

dundancy. 

format for voice, music and effects. The 
NFL Films' console offers 192 channels 
in a 48- channel frame with two Fair - 
light digital audio workstations inte- 
grated into the system. 

Pappas Telecasting has made a large - 
scale, second -round purchase of Pana- 

sonic DVCPRO camcorders, laptop 
editing systems and VTRs to convert 
three of its stations to digital newsgath- 
ering. The sale, valued at $2.7 million, 
also includes Postbox elite non- linear 
editing systems. Empire Sports Net- 
work has also purchased Panasonic 
DVCPRO equipment valued at more 
than $500,000. The purchase included 
two AJ -LT75 laptop editing systems, 
five AJ -D700 camcorders, 22 AJ -D650 
studio editing VTRs and AJ -D640 play - 
er/recorders, l 8 AJ -D230 desktop VTRs 
and three AG -EZ1U DV- format cam- 
corders. Complete Post has purchased a 

complete Panasonic HDTV post -pro- 
duction editing and effects system. The 
facility will purchase six AJ- HD2700 

Pro -Bel America. 
Chyron's routing and 

automation subsid- 
iary, received a pur- 
chase order to provide 
a $5 million integrat- 
ed routing system to DIRECTV for its 

new Los Angeles Broadcast Center 
(LABC). Pro -Bel will supply a complete 
turnkey distribution and routing sys- 

tem, including nine Pro -Bel routing 
switchers ranging in size from 16x16 to 
448x448 for serial digital video /audio 
matrix routing. A combination of digi- 
tal and analog configurations supports 
full integration of video, audio and 

control equipment. Pro -Bel is also sup- 

plying the patchbays and distribution 
amplifiers that surround the routing 
core. All equipment is supplied with 
dual redundant control and power -sup- 
ply modules, and the system will allow 
for in- service, no- downtime expansion 
as DIRECTV's business needs grow. 

Drake Automation Limited (DAL) will 
supply an extensive multichannel auto- 
mation system for the DIRECTV Los 

Angeles Broadcast Center. DAL will sup- 

ply automation management that will 
initially support the digital transmission 
of more than 200 channels via satellite. 

The DAL technology may also play a 

role in future expansion of the center to 
support new DIRECTV programming 
services. 

NASDAQ has added two more Hita- 
chi Z -2010A digital cameras to the 
single Hitachi camera originally used to 
shoot stock- market reports and inter- 
views in front of NASDAQ's "Mar - 
ketsite" 100- monitor videowall, which 
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displays real -time stock quotes in graph- 
ical, company -logo format. Broadcast- 
ers covering business news from the 

NASDAQ stock market supply a corre- 
spondent; NASDAQ provides the rest. 

A Magic DaVE from Snell & Wilcox 
is used with a videowall that enlarges 

the imagery of the day's events for Tom 
Brokaw's NBC Nightly News news- 
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cast. The news set comprises a Power 
S.Iv projector from Digital Projection 
and a 6'x8' DNP rear -projection screen. 

The Magic DaVE is used as a central 
switching and supplementary special 

et'ects device to process the images sent 

to the Syncom multi -image processor 
tl-at drives the videowall. 

EVRS 98, the official broadcast and 
production arm of World Cup '98, shot 
ti-e World Cup '98 events using lenses 

will promote and support all Leitch 
group brands in their respective re- 

gions. 

Universal Studios has installed eight 
TASCAM MMR -8 modular multitrack 
recorders and eight TASCAM MMP- 
16 modular players into its motion - 
picture and TV- dubbing facilities. The 
recorder was chosen because it is Pro 
Tools compatible, which allows it to be 

used without retooling. 

fr rm Fujinon. The AH 55X and AH66X 
TV zoom lenses were coupled with the 
L K -23HS, a specialized camera man - 
utactured by Philips in cooperation with 
E''S. The cameras, which provide high - 
quality slow motion at 75fps, were used 

with Fujinon lenses with fast apertures, 
br .fad zoom ranges and a near absence 

01 ramping between focal lengths. The 
S 14X7.3BWMD wide -angle teleconfer- 
eT :ing lenses were also used on 55 
remote- controlled JVC KY -F32 camer- 
a. and A I OX4.8BEVM lenses were 
us,,d behind the goals in each stadium. 

ficrnan Communications has been 

selected to provide high -performance 
di.;ital encoders and decoders that will 
en able ABC to meet its on -air target for 
di. livery of 720p HDTV services in 
N wember 1998. Tiernan's THE- I mod - 
ul it DTV encoders and TDRG modu- 
la- integrated receiver decoders will be 

u'ed for the distribution of both 720p 
H DTV and SDTV programs. Tiernan 
also announced that its encoders and 
decoders, supporting both 1080i and 
4 Op, will be ready in time for the 
se ieduled on -air date of Nov. 1. 

I Bitch Technology will reorganize its 
Er ropean and Asian operations to con- 
solidate Leitch and Tekniche sales and 
cu.tomcr service. The combined forces 

Thirteen/WNET has cho- 
sen Tektronix HD master 
control and digital transmis- 
sion equipment to provide an 

HDTV infrastructure for its 
new facility in New York. 
Thirteen/WNET will outfit 
its master control with Tek- 
tronix Grass Valley routers, 
which will accommodate 
standard -and high -definition 

transmissions, allowing Thirteen/ 
WNET to offer single -channel HDTV 
programming, as well as multichannel 
SDTV and data broadcasting mixes. 
Tektronix will also build a digital edit- 

ing training center that will enhance 
Thirteen/WNET's on- and off -line non- 
linear editing suites. These flexible, mul- 
tipurpose rooms, which will comple- 
ment Thirteen/WNET's 25 digital edit- 
ing stations, will accommodate cutting 
and finishing of video and audio broad- 
cast, as well as new media. The facility 
was designed and built by A.F. Associ- 
ates (AEA), which is designing the tech- 
nical operations center to accommo- 
date the transition to multichannel 
broadcasting. The facility will comprise 
two studios, a studio- control room, a 

master -control room, an air /record 
room and an adjacent library, a techni- 
cal operations center, several non -linear 
off -line and on -line rooms networked 
to video file servers and two full -time 
linear high -end on -line rooms. 

Tektronix has also announced the 
opening of its North Hollywood office, 
which will provide Los Angeles cus- 
tomers easier access to training facilities 
and customer support. The new office 
incorporates the video and networking 
division, the measurement business di- 
vision and the color- printing division 
into one location. 

"Things may come to those 
who wait, but only the things 
left by those who hustle." 

Circle (67) on Free Info Card 
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PHOTO - VIDEO - PRO AUDIO 

THE PROFESSIONAL'S SOURCE FOR PHOTO, 
FOR ORDERS CALL: of FAX (24 HOURS): 

800 -947 -9928 800 -947 -9003 
212 -444 -5028 212- 444 -5001 On the Weh: http:,7www.hhphotovideo.com 

Store & Mail Order Hours: 
Sunday 10 -5 

Monday thru Thursday 9-7 
Friday 9 -2 Saturday Closed 

OUR NEW EXPANDED LOCATION -, 

THE 

DROFESS 
(5 O U R L 

For All Your Photo, Video, 
Electronic Photography 

and Pro -Audio Needs 

420 Ninth Avenue 
(Between 33rd and 34th Streets) 

New York N.Y. 10001 
On the Web: 

http: / /www.bhphotovideo.com 
Store & Mail Order Hours: 

Sun. 10 -5 Mon. thru Thurs. 9 -7 
Fri. 9 -2 Sat. Closed 

For Info Call: 

1- 800 -947 -9928 
212- 444 -5028 

or FAX (24 Hours) 

1 -800- 947 -9003 
212- 444 -5001 

We Ship Worldwide 

FOR A FREE MONTHLY CATALOG, CALL 800947.8933, 212. 4444133 OR WRITE 

www.americanradiohistory.com
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DEO and PRO AUDIO 
TO INQUIRE ABOUT YOUR ORDER: 

221 -5743 212 239 -7765 
OR FAX 24 HOURS: 

o 947 -2215 212 239 -7549 

New Address: 
420 Ninth Ave. (Bet. 33rd & 34th St.) 

New York, N.Y. 10001 

' 7; SONY 
DSR -200A 

3 -CCD Digital (DVCAM) Camcorder 
Combining a compact and d',a ceighl body with the superior picture goal. 
I; of DSP (Digital Signal Processing) and the DVCAM format. the DSR - 
2000 is the ideal acquisition 1001 lop video lourralists. event and wedding 
tdeograptrers stringers and production houses. 500 lines al horizontal 
esolution 48kHz or 32kHz digital audio three hour record tine. and mim- 

a Mammalian of 3 lux is only the beginning Other tealures include 
16'.9 4 3 capability. Steady Shot. high resolution 1 -mch viewfinder. lime 
code operation. time /date supenmposdron and an IEEE-1394 interlace Ion 

died digital output Oilers lull automatic as well as manual control al 
focus. luis gam. white balance and shutter speed 

Vat euh ei vi) fox optical power roan) lens goes from 5 9 

to 59m or 1.7 to 24 seconds The manual zoom locker is 

conform s y variable right up to where the digital 20X 
zoom ki s In. 

Sony s' per Steady Shot reduces high tiequency camera 
shake t. out compromising triage quality SteadyStiol 
uses ho 

rout 

and vertical motion sensors that allow II la 
work al. tritely while zooming moving (even shooting 
horn a r r), and shooting to law light conditions 
Has de . I effects including audio and video lade overlap 
and Sk Shatter 
Auloma : and manual focus Ills shutter, gain and while 
balance 'Is is adluslable in 12 levels (Font F1 6 to F11. 

shutter nn 1 4 to 1 10.000 of a second al 12 steps Gaol 
tram Ito .18dB in 8 steps 
Zebra P tom indicator. butt in ND Inter 
Casten reset Junction lets you preset stole and recall 
custom Piing, log color intensity white balance ibluish or 
reddish s arpness and brightness 
Stores oto. Date/Tnme. Shutter Speed. Iris. Gain and F. 

stop toi asy recall So it you have to re5hool you know 
your of I nal settings for every scene and frame 

Records Dmp /Non -Drop Frame time code Tome code can 
be read either as RC time code or as SMPTE tune code 
Has a large 1-inch BOW viewfinder with 550 fines o1 tesolu- 
lion boo easy focusing even al low contrast lighting situa- 
tions Separate information sub panel displays time code. 
battery time lape remaining and Dolet camcorder functions 
without cluttering up the viewfinder 
Records 16- biV48kHz audio on one stereo track or 
t2 -but 32kHz with two pairs of stereo tracks IL11fl t. 
42 R21. so you can add stereo music or narration 
Ove-poml stereo electret condenser min Ion clear stereo 
separation Directivity can be selected from 0 °. 90° & 120` 
Automatic & manual 120-steel audio level record controls. 
Mondor audio With headphones or (rom the LCD panel 
which has an active VU meter 
XLR Input commentons for mics and audio equipment 

DSR -200A Field Package: 
DSR -200A Camcorder NPA- 1000/8 Battery Case Adapter 
3 NP- F93013 7 2v 4000 100)1 Batteries 
AC-V900/13 AC Adapter Triple Battery Charger 
VCT-UI4 Tripod Adapter LC2000CP System Case 

DSR -30 DVCAM Digital VCR 
he DSF O is an indusbral grade DVCAM VCR that can be used too record 
1q. playt ca and editing DV standard 4.1 I sampling digital component 
ecordin: 5th a 5 1 colnpression ratio provides spectacular picture qualify 
nd moor li aeration perlounance It has a Control L interlace lot editing 
with oth- Control L based recorders such as the DSR -200A DVCAM 
: ancore or another DSR-30 II also has a conlmuous auto repeal play 
lack tar on making 4 ideal for kiosks and other point of innolnatioit displays Other tealures include high quality digital 
Indio. If -1394 Digital interlace and external timer recording The OSR -30 can accept both Mini and Standard DVCAM cas- 
ettes In II. to 184 minutes of recodmg tune. and can playback consumer DV tapes as well 
Rear,. P3M digital audio al either 48kHz 16 -bit 2 cha Built-in control tray has a log - shuttle dial. VCR and edit 
net) m :2kH1 (12 bit 41.hannel) lunation buttons The log /shuttle dial allows picture search 
Coulon- with Control L. the DSR30 is capable of SMPTE at .1 510 15X normal speed and canines n01 only the 
Time C e based accurate editing even without ail edit con' DSR -30 but also a player hooked up through its LANC inter 
Pallet n t in editing functions include assemble and sepa- lace 
rate woe 1 and audio Insert DV In. Out ¡IEEE 1394l for digital dubbing of video. audio 
By sear u1g for either an Index point in Photo Dala record- and data ID with no loss on quality 
ed by I)SR -200A camcorder Ore DSR-30 drastically cuts Analog audio and video mpuboutputs make it fully canoed!, 
the tin /- asually regained Ion editing The DS14-30 can ble with non- drgrtal equipment Playback compatibility with 
record h to 135 Index points on the Cassette Memory consumer DV tapes allows you lo work with loolage record - 

thanxs its 16K bits capability ed on consumergrade equipment Tapes recorded in the 
Audio I k ensures audio is tally synchroniled volts the DSR -30 are aiso compatible with Sony's high -end OVCAM 
villein ' absolute precision when doing an nnnert edit VCRs 

PVM- 14N1U/14N2U & 20N1U/20N2U 
13 -inch and 19 -inch Presentation Monitors 

With it cualn. :.'. 
nesenta o nmomh ts ,1 - meal Le 
ronmer Prey use Sony s legendary 
Trrnero :FIT and Beam Current Feedback 
Chcu t high resolution of 500 unes as 
well as rite colon reproduction they also 
accell : ndvnde video signals have a boffi- 
n spew and are rack mountable. The 

PVM-14 .1 J 20N1 U are designed Ion simple 
-torture swing the PVM -14N2U and 20N2U 
add RG- nput and svntctrable aspect mho 
Tiny Fe nun: 
'500 Ir ì of horizontal resolution 

They i elle NISC NISC 4 43. PAL .mn 
SECA'. 

ontrast. bright- 
m1 ara setup tao w,lnients (volume 

aspect rallo) are displayed as easto- 
read on screen menus 
Closed captioning is available with the 
optional BKM-104 Caption Vlmon Board. 

PVN14112U/20M2U Only: 
(Last Input Switch)- Contact closure 

mote control alhiw:s you to wire a 

remote to an existing system so that the 
marmot s input can be remotely con- 
trolled lo switch between the last prev. 
mesh'. selected input and the cornent 

switchable aspect ratio 

Pgl'M- 14M2U/14M4U & 20M2U/20M4U 
13 -inch and 19 -inch Production Monitors 

Tony s -:I production i. . 

unction They ale Idenb. , 

gy ono awe SMPTE C pm. .phi. 

HR Tu Iron CRT enables (the P'..' . 

drsply ui incredible 800 lines tz it uy 

PVFA M2U and 20M2Ú otter 600 nes I re.:. l:mm11 M4 
model also use SMPTE C phosphates Ion the most critical 
nod u.- p1 of ally color subject 
Dark l'n a Inghe, contrast calm ¡black to 0,10101 and 
crisp scarper looking edges 

-t HR Hinman 
ne of optional 
Itsplaytechnol- 

Beam Canent Feadback Conant 
4 3 16 9 sw4chable aspect ratio 
True multi -system rounders they handle tour colon system 
signals NTSC NTSC 4 43 PAL. and SECAM 

E xtem.11 sync input and oulpulcan be set so that it wall 

auWnlatically sotch according to floe input selected 
Switchable rrular temp 6500K Ibroadcasll 9300K (pleasing 
picturei User preset 13200K to 10000K) 
Blue gun. un4ercan and H V delay u ap in,: 
on -srmen nn.nus Irr month° arbustment i:: . 
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SONY uvw -100B 
Mnr -- than ever the UVW 1008 otters 700 Imes of hon zumal resoluttort 60dB S N rallo. 26 ein VTR Interlace cols 

i+ r. Pion making it ideal ton held shooting applications 

II IT Power HAD CCO5 with 
380.000 pixels attain sense 

Imly 
of FI1 at 2000 lux 
pow light is 41ux). 
S N ratio of 60dB and 

700 lines of resolution 
Gain -up can be preset In 1 dB 

steps from IdO to 

18dB 
Auto Iris detects the 

lighting conditions 
and adjusts lot the 

proper exposure 
Clear Scan records computer monitors without horizontal 
bands across the screen Shutter speed can be set from 
60.4 to 200 3 H, In 183 steps Also has a variable high 
speed shutter (lain 1'100 to 1 2000 of a second 
SMPTE LTC he ': 'de and UB generator/reader. Rec Run 
Free Run Po- . -.aen are easily sel for mullicamera 
operation i an ep'rnal line code is prnvmed 

Genlock repul and borlt-in color tar generator 
26 -pin VTR interlace tor teeding component composite 
and S -Video signals m another VTF loo simultaneous 

carding. Sart slop are controlled and external VTR slat.. 
such as Rec and Tally are shown te the viewfimder 

Diecast aluminum. 1 5-onch DXF -6C1 viewfinder is rugged 
yet cornloddble while providing 60'1 Ines of resolution 
Large diameter eye cup reduces ey r strain and morphine. 
focusing Doopter adluslmenls t.3 to 01 compensates lar 
dlllerences in eye sight 
Zebra level indicalms safety zone .old center marker gener- 
ator Shows tape remaining and aollo levels. 
8 -digit LCD display Indicates time cata. warning inducat 
and video status Battery status awl°, level are also sh 
in a bar graph meter 
With Anton /Baueo Drgrlal Batteries -emanmig battery po 
is displayed on the LCD panel and through the vievNnih 
Weighs 151b with vievAinder batte'y. tape and lens 
Shoulder pad is adlustable so you maintain oplenum 
ante when using dillerent lenses aid boItenes 

UVW- 1200 /UVW -1400A 
Betacam SP Player Player/Recorder 

Ilse UVW -t 200 and L: d. ' ::0A am non-editing VCRs which 
deliver Betacam SP quart, ,hid utter features for a wide range al 
playback and recording applications RGB and RS-232 interlace 
make Them especially ideal tor large screen. high quality video 

presentation screnhlpc research and digital video environments 
Ideally suited for walk in computer environments. because 
RGB signals can be converted m re component signals and 
once versa 

serial 
minimum te in degradation 

25-pin serial Interlace allows external computer control of 
all VCR functions based on time code information Baud 
tale can be selected (rpm between 1200 to 38.400 bps Autr. ;.:l 
Built-on Time Base Stabilizer ¡TBS) locks sync and subcarri- Control of log. mottle. playback. r, cold. pause. II and HEW 
en to an external reference signal as well as providing sla- with the optional SVRM-1000 Ren ate Control Unit 
hile pictures High quality digital dropout compensator bur Cornposite and S-Wdeo as well as component via BNCs 
then ensures consistent picture perlormance which are svnlchable to RGB output The UVW -14000 has 
Equipped with two longitudinal audio channels two s itchable sync connectors and a Sync on Green 
Both read LTC Time Code) and UB (User 81151. The UVW- Built -in diagnostic function and v:mr meter 
14000 also generates LTC and UB I Free-Run /Rec-Rum Imlal set -up menu for presetting 1perational parameter. 
Built -in character generaron can display VTR status time Settings are retained even alien power is turned oil 
code, sell -diagnostic rllessages set-up mean. etc 

UVW-1600/UVW-1800 
Betacam SP Editing Player Betacam SP Editing Recorder 

The UVW-t600 and UVW -1800 ate the other hall al (the UVW series They oiler the superiority al Betc,nn SP with supmsl/ r 
ed editing features. They teatime an RS-422 9 -pin interlace built -m TBCS and little Code operation lo puts. outputs Include 
component. composite and SVdeo All the teams of the UV1200f1400A PLUS- 

Optional BV11-50 allows remote TBC adlustnrerd Frame accurate editing is assured thanks to sophishc,4. , 

AS422 interlace for editing'.. I,-i, ..pansrnll servo control and built-in tulle Cole Operallon In the in, 
Two types of component out, r 

once BNC connectors mode of the UVW-I800. video. audio Ch-1 /2 and Ume I I 

or a Betacam 17 pin dubs can he inserted mllependenlly or o 5 ri ronrhintlion 

PVW- 2600 /PVW- 2650 /PVW -2800 
BETACAM SP 2000 PRO SERIES 

Whenever versaleity and nu ri 
needed. there is only one (hoe, it. tldr. i, l..r 
comprehenswe support for its many users has eslabllsheil Ih.- 
PVW senses as the standard in broadcast and post production 
The PVW Series includes the PV2600 Player. PVW -2650 
Player with Dynamic Radom' and the PVW -2800 Editing 
Recorder They feature bull -in TBCs. LTC.VITC time code 
operation and R5-422 serial interlace They also offer com- 
posite. S -Video and component video inputs and outputs 
Most important they are boll tor heavy every day duty 

Built-in TBC 's and digital dropout compensation assure con- 
sistent ptclme perlormance Remote IBC adlustment can 
be done usmg the optional BVR-50 TBC Remote Control 
The PVW-2600. PVW -2650 and PVW -2800 (generates as 
well) read VITC' LTC lane code as well as User Bits Ea Irrt 

time code. RegerrPresel. or Rec -Ru Free -Run selections 
Built -on character generator displays time code or CTL data 

Set-up menu for presehmg many tunclmnal parameters 

PVW -2650 Only 
Dynamic Tracking i DTI playback from t to .3 times normal 
speed 

speed iii tor ar4.11111 remise 
two types of component corm.' L 

Or a Betacam 12.pin dub tonne, It I . 

and S -Video signals as well 

PVW -2800 Only 
Built -in comprehensive editing tat Mhes 
Dynanuc Motion Control with memory provides slow 
motion editing capability 

UHF WIRELESS MICROPHONE SYSTEMS 
Consisting of 5 handheld and bodypack trans miters and 6 different 
receivers. Sony's UHF is recognized as me ou:stardmg wireless mu: 

system for professional applications Operate g in the 800 MHz band 
range. they are barely affected by external no se and Interference 
They incorporate a PLL (Phase Locked Loop) synthesized control sys- 
lent that makes II easy to choose from up to 282 operating frequen- 
cies. and with the use of Sony's pro-progranmred channel plan. II is 
simple to choose the Correct operating t Fenton ncles for simultaneous 
multi-channel operation Additional features like space diversity 
reception. LCD indicator reliable and sophisticated cmcml technology 
ermine low noise. ride dynamic range and edremely stable signal 
ha smmvnn raid r. .nihnn IIHaa Imi b.uadczstn¢ stations. film pro- 

]ItJ /JT11 NI [-!TT,?T 11 
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THE PROFESSIONAL'S SOURCE FOR PHOTO, 
FOR ORDERS CALL: 

800 -947 -9928 
212- 444 -5028 

oR FAX (24 HOURS): 

800 -947 -9003 
212 - 444 -5001 

MOST ORDERS SHIPPED 
WITHIN 24 HOURS 

OVERNIGHT SERVICE AVAILABLE 

On the Web: http: / /www.bhphotovideo.com 

Panasonic 1i WJ -MX50 I.= Digital A/V Mixer 
zr.j gum.. 

1í11 

Four input switcher and any Iwo sources can be routed to 
the program busses. Two-channel digital hate synchro- 
'oralron permits special effects in each A B bus 
Combination of 7 basic patterns and other elfects creates 
287 wipe patterns External edil control input for R5 -232 
or RS -422 serial controls. Also has GPI input. 
Wipe boundary effects soft/border (bold eight background 
colors avanlablel Digital effects strobe. still. nmsal, nega- 
tive/ positive. paint. 88W. strobe. trail, and AV synch' 
Real-Tune compression - entire source linage is com- 
pressed inside a wipe pallein 
Fade -nl and lade-out video, audio, titles individually or syn- 
chronously laded Down stream ',eyel with selectable 
sources from character generator or external camera. 
'Scene Grabber moves a paltern while upholding Ilse nu. 
!rally trimmed -In picture integrity 
Eight separate memories enable instant recall of frequently 
used ellects. 8 preset effects including. Mosaic Mix, 
Position Stream Corkscrew. Bounce. Flip. Shutter. Vibrate. 
and S,i. n. r01g capability 01 5 sources with 5 

audio 

Canon 
IF+ Series Zoom Lenses 

Minimum Object 
iii provide higher MO 

ir.. 'J glass for reduced chromabl . 
superb optics they're all designed 0,011 Canals 
Grip" for tatigue-free shooting over ail extended' 
lenses are your assurance of unsurpassed goal.. 
[lance lux today and tomorrow 

J 15ax8B 
A next genera, rl load,.- 
and widest aim '.iridali; 
a standard EN,. 
areas at the 
and capture nii 
lealores 51 it 

pedm Ely I.. 
Ergo r 

J20ax8B IRS /IAS 
You all Ille way out to D/Unun on its [milt exlendel 
Incorporates all IFe features plus is the only lens besides 
the J9a%5.2B IRS /IAS1 with aVau -Polar lens hood enabling 
rotation of attached fillers 

V -16 AND V -20 
Camera Stabilization Systems 

The', 'i/ and ,' ?0 ,IIrmv 

lits 110'. ,r" I..,III 
'ton shouting lie 

Il ltra-sm00111 

i shots that lake 
.mence s and 

Meath away 
... 

sachtler 
Saahtler quality u. av,,,,i,c;, yo. i ,.Idr4 .,, n pr,: et 
CADDY system Includes the 7 slep dampened CADDY fluid head 
ultra-light tint rugged carbon tiher tripod lightweight spreader 
and either a soil hag or Cover The CADDY Not head features en 
adjustable pan ants 7 -step adlustmem for quick counter balance 
and the sell -locking Sacnller Touch arid Gu System 

MILLER 
Miller 20 -Series Il 

Fluid Head 
Dyiamic fluid dley control 
Slminlg'quick release cannera plalloul 
Weighs 4 lbs - handles up lu 22 lbs 
Counterbalance system compensates 
for nose heavy or hill heavy camera 
ctriihyulalionS and permits fingertip 
control ail the canera throughout Ille 
tilt range 
Includes independent pan and lilt 
locks bubble level dual pan handle 
canners and integrated 75mo ball 

Miller 25-Series II Fluid Head 
10Omm ball lead Ilurd head Robust hp tweigld. lova profile design 

01111k release canera plallonm Weyhs Dis -handles up 10 25 Ito 
Mufle step fluid drag system and mlegr led counterbalance sus 
lem provide ultra smooth repealable pamdnd -lilt Irked control 
and linger-lip canon balance for ENG c ¡warders. industrial CCO 

a I1 and uneras 

CADDY systems 
CAD Ot Single Stage E NG Carbon Fiber System 

CAO 2A [ Stage I NG Eamon Foer System 
CADII. ¡-0el Tripod 
SP '1NGB,u 

Fluid Heads and Tripods 
abut-Lightweight Tripod 

Welylaau'.:.' ,I'Vwlslg,lo301bs 
Mmnnunrheulln,trcmto24 nawucmbelon.' 
follI, slto'u il io 33 Euyrueered horn Mono, .. 

nil,,, mi lobular Au, 

bmvl 

649 2-Stage Tripod 

Ilerynts othuui Ille use ul rnlltt led, 
0,01, 

normal '' 
.shin. p 1' hacklasn 

' ', - Very portable tuas to 2- 
hmvl 

System 20 4338 ' ..lead 601 Lghlweght Tripod. 
On lirupu,t hpt "aaei 

System 20 ENG 0339- -Milli 20 Head 649 ?Stage Aluminum 
On Ground Spreader 

System 25150E -Miller 25 Head. 611 Lightweight Tripod 
On Ground Opieader 

System 25 ENG 8502 -Miller 25 Head 641 2Stage Aluminum 
On humund Spreader 

Vinten 
Vision SD 12 Vision Two Stage ENG and 

Pan and Tilt Head with Serial Drag LT Carbon Fibre ENG Tripods 

and lilts neQildlrm al speed drag selling and diot0eIln trmperalure 
Patented swim) assisted counter- IOLmce system in rriilrs perrecl 
bands'oll camera balance over full 180'' ut IIII 

Instant Wag system breaknw,nt and recover, aveu nue media 
and lilial lut excellent "warp pans 
Cutlsrslent drag levels n1 both pan mortar tus 
Flick on (lick oft pail and lilt calmer disc brakes 
Greater Gimbel pnension flenhrbly rind lunch 
Tm¢h activated bite delayed 11111111111.0111 leyel hubbb 
Wutknly conditions !rum as low as JO up lo .es C 

SD 12 Neighs 6 6 lbs aril nappons up tu is Ihs 

Vision 12 Systems 
un 12 systems ualude 3364 -3 SD 12 dual hold a lutin is.t 
up drag pan till lead supple Ielescopmg pm Inn 8 damp 

'b 100irul ball haw 

SD12A System 
s0' 12 pan aril MI head 
61B3 Single stale ENG 
lupnd wah !Opumn bowl 
"3633 I glilwerghl 

alhialel floor spreader 

SO -120 System 
SD -12 Pm and lilt lead 
3513.3 Two-stage I NG 

Miner t'.dll 10011111 howl 
3314.3 heavy Our. 
emanated linill spreader 

35231 They il,cumurale torque sale n. amps no pwuvnd last sale 
a sell- adlusinlg leg damps 

-'Turipie Salé regimes nu a0plstnent Its unique design adjusts 
Gsell when required rllmrnaul,q lu tail adlushnenl and manlle- 

Netmd making tun a much more fellable clamping system 
inn'mi11 eliminates pia, and adds rigidity 

¡tira both lealuno t00mm Ievelllnu bowl fold down, lo a com- 

VIN -5ST and VIN -10ST 

na,lnta11 
Vinant perlolnrance aerleranuir utuuc 

mllIli Ihr' le -piece Canants 
t ' .nil stahaly and dura- Gump u ble with, n' 

cads up tu 33 eh 

VIN 501 Inns Vision 5LF head single stage toggle 
-.11ei mur sub case 

VIN -lust bides Vision l OLF head sot. 
u.. -nbr and soil case 

D/IttS7l/L'/' 
GoIdDIGITgALrlef 

DIGITAL PRO PACS 
the ultimate ;yob, Ldtrr. niln -'I 'nde11 ton nu1.r .lulu Inlc 
all appllcatious The premium heavy duty Dgrld Pro Pao cell 
is designed In tatrau Innil Ille add Innh pednnllrarrr e even 

orders 
DIGITAL PRO PAC 14 LOGIC SERIES NICAD BATTERY 

r27 

DIGITAL PRO PAC 13 LOGIC SERIES NICAD BAILE RY 

25 

DIGITAL TRIMPAC 
f .1 '_al ,I 1 Iule: ,. lac 1 rr 01,11 '.' upar still has 
!Inure etlechve energy than Iwo NP style slide-in batteries 
Hgh voltage demon ami logo Series lechnnl HIV .10111111, 

DIGITAL TRIMPAC 14 LOGIC SERIES NICAD BATTERY 

1a4v43 Wall" 4 M 
Run him 2hi .' -.01,, 3 hours 

QUAD 2702/2401 
Four- Position Power /Chargers 

HyTRON 50 Battery 
lnöu- un:.,r cud packing 50 

Walt hours ail energy - eiioogb to operate a typical ENG 
camcorder Inc Iwo hours. the HyTRON 50 is the most 
advanced lightweight battery on the industry 

Made pusslllle by recelll advancements in a cell technology 
nngnlally designed for the mobile computing industry it 

corporates nickel metal hydride cells that provide the 
highest energy densely of any rechargeable cylindrical cell 
available High perttnnence is further assured through the 
mlegrahon of Anton "Bauer Inlet Active dgilal technology 
Equipped with an mrhoard 'fuel computer winch monitors 
energy input and output as well as entreat operating [halo, 
lenstics and conditions Thos data is communicated to the 
InlerActlee charger to ensure safely and opllmrze rehnhlhln 
In adllillml remaining battery capacity udmnHbon Is availlhb' 

a,Ill I fit display on each battery and ell the Viet',, 

- , npu lai broadcast a professional cJnn,Wmer5 
hinter prevents potentially damaging 

17 Warts 

Dual 2702/2401 
Two-Position Power /Chargers 

ecurruni0,0 Iwo pusilrurr Power vildlgeIs!hill 
all the features of InlerAclwe 2000 technology 

'mling DC caillera output and LCD display 
' DUAL 2701 will charge any Gold Mount 

aie hour the [MAL 24(17 charges 
batteries III Iwo hours and Trimpacs III 

Ammer ligldvmohl design makes mein 
'.cal roi travel They can also be upgraded 
Dagun.h 'r h,lrge Modulo au d'01 var' 

... W 1 ram,. agues nI mit Iypn' 

Professional Grade VMS 

PG-30 2.59 

Broadcast Grade VHS Box 

BGH 30 3,59 4.29 

H471S SVHS Double Geared 
6.99 7 49 

M221 Hr 8 Double Coated 
Metal Particles Metal Evaporated 

499 
6 49 1 

8.49 1 

M321SP Metal Betacam lBoel 
17.95 18.49 t 

22.95 31,95 4 

DP121 DVC PRO 

12M Men 8.29 ' 9.79 t 

63M 22 49 23.99 3 

1231 4 

maxell 
Nib Metal Particle (EMI 

Broadcast Quality MO Melad Particle 
539 

P6 1211 nula 

r T_ Piro 
Plus 

1.69 

160P. 

P I PLUS VHS 

1 99 

2.19 
HG%.PLUS VHS !Bord 

2 69 

BO Broadcast (Mainly VHSIBoxI 
Mu 5,49 . 6.19 

BO Professional S-VHS On Box) 
irll 7.19 

BO 799 
Betacam SP 

Panasonic. 
AY DVM-30 

AJ-P12M Melt 
AJ-PTlL1 
4.1 Pt 
AJ 

p. 

Miel 0V Tap 

DVCPRD 

8.49 
13 49 

24.99 

SONY 
2 

4 

Nh8 Professional Metal Video Cassettes 
Fd -,,; rrMb 4.59 
P6.60 HMPX 6.59 1 

P612OHMPx 8.89 1 

PR Series Professional Grade VHS 

T -30PR 2.39 - 2 59 

PM Series Premier Grade Professional VIM 
T -30PM 3.49 3.99 14 -PM 

BA Series Premier HI -Grade Broadcast VHS On Boa) 
T3081 3,59 3.99 L 120BA 

MB Master Quality S 'VHS (In Baal 
MOST30. 
MOST-120 

MS 3/4" u -mxtic Broadcast Steedard pe BOY) 

KCS 10 BIAS rr'. 8.29 sl') r', MRS 11111111, 

9.69 - UHS 

ABR 374" U-malic Broadcast Master (In Boll 
KCS 1U 560 inners 8.79 
KCA-10 %BR 9.29 

MCA 30x80 11.99 - '' 
COP 3/4"h-inane SP Broadcast On Boil 

9.59 - 

0.09 
ASP 12.99 

BCT Metal Betacam SP Broadcast Master (Box) 

SCI 510 12.29 

80T-20M 101151111 13.99 
OCT-3OML 21,49 
BCT -90ML 

Mini DV tape 
DVM0E %M v. 15.99 
r ,,130E% M 12.99 

',I IoPR tj 9.99 
Pull Size DV Tape with Memory Chip 

IMEM 26.95 : 
POW Sennes Prolessronal DVCAM Tape 

n ?MI d, 19.50 
- 

1Ir.'.r-Ir, 27.50 

31.95 
39.95 

. 100, O feee-BSN Photo 11IMINIMIUMMIMMAIns101 for 
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VIDEO and PRO AUDIO 
TO INQUIRE ABOUT YOUR ORDER: 

8 o 221 -5743 212 239 -7765 
OR FAX 24 HOURS: 

o 947 -2215 212 239 -7549 

üiül Cards 

New Address: 
420 Ninth Ave. (Bet. 33rd & 34th St.) 

New York, N.Y. 10001 

NewTek 
Calibar 3 -0z. Pocket -Sized Test Generator 

the WI' f a ball pmnl pen and running vii a sir 

mount n +th of lest equipment onto a battery 
ever to ` Orate video equ pure,/ No patch bay r .1 

the stud t s perfect lar off-site events on Imuble-shout rig t 

Design I'or studio and field operation it produces 24 lest 
pallen toctions al the touch ota button 10 tut p icon 
digital nalog conversion assures highly ly accu ate signals 
C tl l d r tantracitom of low cost purtaltely and full lea 

r r F I ideal l on broad; lelo 
e. and video f 

1a 

the held 

Tuck Calmar m your pocket and you re ready 
to gu Touch the button lo generate SMPTt 
color bars. toucha d again to calibrate col 
vergence and so on 

Wdh the suppbed AC adapter it also lulls. IL 
bons is as a bla':k burst genet Am 

C MR0IIVl PC -CODI & PC Scribe 
Text and Graphics Generator and Video Titling Software 

linean k. r Liz Iio- highest qualify. rearluue ,wile, ' ,n by gr.neidhrn 
and gnat its display A video graphics software engine running under 
Window 95/NT PC Scribe offers a new approach and cost effective 
5olu01 in cornpusing Idles and graphics that is ideal for video pnoduc 
bon and splay applications Combined their a total sululrun for real- 

icier generation with the qualm, . e.l`rcI (1111 r4 -1 

PC -CODI Hardware 
Fnllv i taliased displays Display zoo 
Less in 10 nanosecond effective pint) a. etl. 
16 7 n r lion color selections fast. mutilate uperaliuns 
Chara el Logo and PC% linage transparency 
Val at. edges border. drop shadow and oltset 
Full pi il'on and lushly control nl character and row 
User r tillable mlercharacler spacing ¡squeeze 8 expand) 
Malin loll/crawl speeds Automatic character kerning 
User unable tab template fields Auto display sequencing Local nressageipage memory 

Preview output with sale-lrtleicuisonmenu overlay 
Composite and Sideo innpul with auto- genlock select 

Software: 
Multiple preview vandmws Can be displayed snnullaneously 
lranseons elects include cut fade push wipe reveal 
peel. zoom matrix wipe spinal spin. weave and litter 
Import elements to build graphics This morales OLE 

uhiects. nNFWT' RGBA and 1GA vath alpha channel Scribe 
also imports and exports TIFF JPEG PCX TGA BMP GIF 
CLP ASCII IMG SGI. PICT and FPS Iunnals 

lead eflecls playback. wipes. pushes. lades 
NTSC or PAL sync generalar with genlock 
Board addaessabrhly ton multi-channel applications 

Shade backgrounds of variable sizes and transparency 
Sol N.. o controlled video toning 

PC- Scribe 
N.A. cl fonts is virtually unhnmed. Also supports must 
intent anal language character sets Fonts load instantly 
and Ile level of arllr-allasing applied is selectable 
Adios' vade range of character attributes Wide choice of 
comp thon tools 
Charal s wards. rows and fields can color flash 
Charm trtells. crawls and reveal modes Speed is selec- 
table r .1 can be auto tinned with pauses Messages can be 
manua ny advanced or put into sequences along with page 
transit n; 

PC -CODI and PC- Scribe Bundle 2995.001 

ThUEVISION/\\";,) 
TARGA 1 000/MCXpress NT 

Professional Video Production Workstation 
Incept ling une,m,ud- vannao IAIll A ' I ,''d Aid MC%prens pl ,u,,I. bue,u eá1111,1 it:nue this tally cruuii 
ured w xslatlon meets the needs ut pin .. la.ins corporate I wnmunocators educators and Intemel aulfnors 

TARGA 1000 Features: 
The TAC It, 1000 delivers high protest.,. I arm composrhng Capture edit and play 
back fu n otron lull resolution 60 twigs ha.' ....,roved CD quality audio 

Coral' sslon can be adjusted on the 11 to aptm n I u be k u wet separate sync input ton yanking n protes 
Image unity and or rnomnunl storage space Has n. ungms- smndl voleo suites 
Ile .nu i. video Inputs outputs Also avail MI,- .: d11 - ''rap,'- Audio is digitized at 44 tKHZ o 48KHZ sanipllnq tales. Iii 
lent a ut output (TARGA 1000 PR01 pmtessronal (Ada / stereo sound Delivers perfectly syn 

c Mowed awba and video 

MCXpress Features: 
The rdl. Tool for video and multimedia producers who requite predictable protect throughput and high -quality results when 

reahn oleo and digital media Ion gaming promotional marketing material lo,al television and cable commercials. CD ROM 
and Irrt off/Intranet drsmhutron Based on Avid s industry- leading lechnalogy. ,t combines a 1011051 editing lunctnonallly with a 
stream! ed intentace Otters oleo. :Mon wrath thud -party Windows appbcatIons professional edihno leatunes. powerful media 
'lanai rent tint tool and J Donn r, rib. tt era sat nr,- IT rl.,, h output options including so you save hone 

TARGA 1000 /MCXpress Turnkey Systems: 
3D1 

Per 111 II- 300 MHt Pinesoi 
Mat; x Millenium II AGP 4MB WRAM Display Card 
61M-' lOns 168-Pin (DIMM) S-DRAM 
Duel ruin Fireball 6 4GB IDE System Drive 
Seal. le Barracuda Erleni 9 IGB SCSI -3 Ultra Wide Capture Drive 
Adat leg AHA-2940UW Ultra Wide SCSI-3 Controller Card 
Tea. ':0-532e 32% EIDE Internal CD-ROM Drive 3 S Poppy Drive 
Adel -ansang ACS-48 3-Piece Deluxe Speaker System 
Vaeo, ow G771 17 -inch (1280 x 1024) Monitor (027mm del pitch/ 
Far 2001A Keyboard Microsoft MS Mouse 
Win i ors NT 4 0 Operating System Software 
km MC %press for Windows NT 

Tone soon TARGA 1000 or 1000 Pro Video Capture Card 
Willi 11RGA 1000 $5995.00 
With TOGA 1000 Pro (component input/output) $0495.00 

PHOTO - VIDEO - PRO AUDIO 

E 
KNOX VIDEO 

RS4x4 /8x8/ 16x 16/ 16x8/ 112x2 
Video /Audio Matrix Routing Switchers 

s !amity 01 high performance 3-channel routing switchers are extremely irr 
easy-louse and very affordable Housed III an ultra -thin rack- 

t chasms they accept and mute Ion the vertical adervall v r 

. il any video snqnnal. i clu0 ng oft- the -an and nowt mebase 
r rected video. They also roule balanced Or unbalanced stereo 
dia The audio follows Ille video or you can route the audio sep- 

r 
.dnly (breakaway audio, Each of the switches oilers manual 

11101 via Iront panel operation They can also be controlled 
r. ulely by a PC. a Knox RS Remote Controller or by a Knox 

mute Keypad via then RS232 pod Front panel LEDs indicate the current routed pattern al 
dl taies. Knox svntchers are ideal for applications such as studio-feed control and swatcher input con- 
trol plus they have an Internal tinier allovang timed sequence of patterns for survenlance applications as :tell 

Accept and routes virtually any one -von NTSC or PAL video 
signal input to airy or all video outputs 
Accept and roule two-voll mono or stereo unbalanced 
audio Inputs to any a all audio outputs 
Video and audio inputs can he routed independently they 
don !need to have the same destmallon 
Can store and recall preset moss -point patients (Not aval 
able on RSt2x2 I 

Front panel key-pad operation Inn easy manual operation 
Can also be controlled via RS232 Interface with optional 
RS Remote Controller or Remote Keypad 
Front panel LED indicators display the present routing pat- 
ients at all times 
An internal battery remembers and restores the canent 
Pattern in case of paver failure 

Internal vertical interval svatchrnc Inrnware allows on, 
switching 
Housed In a Ihro profile lackmuanl l' chassis 
Also except the RS12x2 are available rn 5 -Video versa' 

with wilhoul audio 
Models RSt6x8 and RS16x16 are also avalahle nr 

RGBrcomponent version 
With optional Remote Video Reacoul. Ille RSt6x8 ana 
RS16x16 can display active mutes on a monitor al re., 
locations via a composite signal tram a BNC mmne,.u- 
the rear panel 
The RS4u4 RS8,8 and RS16.t6 are also available sea' 

balanced stereo audio They operate at 660 ohms suit 
die the toll range of balanced audio up to c4 dB with i'' 
tessuonal quick -connect. sell- locking hale -vare connu.' 

LEADER 
Mallulactunng test and measurement equipment for over 40 years. Leader Instruments 
is the standard which others are measured against for relradility. performance. and 
most ,,ponant -cost ettectiveness. 

5860C 
WAVEFORM MONITOR 

A two -input wavelurm monitor the 5860C features 
'H IV 2H. 2V. 1 sidle and 2V niag lame bases as well 

n ̂ tical amplifier response chi 11 IR p choices o lac IRE low 
na Comm and 

uDIE-STEP 

The latte r facilitates 
,checks of IUnndnc p Meanly using Ille staircase 

d A PI% MON output lack feeds observed IA or 
Attars to a picture inomte and the orna accepts 
rntemal sonic reference Built-in calibrator and on 

oft curilml of the DC restorer rs also provided 

5850C 
VECTORSCOPE 

The ideal companion tot the 

5860C. the 5850C adds 
simultaneous side-by-sole 
wavelet') and vector momma' 
ing Featured is an eleclmnrcallgeucr,ih,m aclw se,ne Ina/ pmdudes 
the need toa fussy centering adjustments and eases phase adiust- 
merits from relatively long viewing distance': Pnmsiort R made tut 
selecting the phase reteaence from either A an B inputs or a separale 
external liming reference. 

5100 4- Channel Component / Composite WAVEFORM 
The 5100 11,. ea composite signals In aimed cunrymient r 

11lposte lai...'._.. .111.'....x. ,,,n,ub., ;r .L.1,ii, l.punerrt vector display:. anuo auloniaLC bovrtre or 
'.ark tin drser,lys lot tuning checks. Menu -driven options select tomtit 1505 60. 625/50 and 1125.60 HDTV). lull Inieselect 

n calibration preset Iront -panel setups and more Onscreen readout of scan rates line select preset numbers logger 

5100D Digital Waveform/Vectorscope 
StOOD r . n ill L JrIrpoTler l l g tl Lor.,pusenlIanaluy lac 1 es a1 rl O uperalT.TT,SI II provides compre- 

- uvelwnl. vector. Luring and picture monitoring capabilities. Menu driven control 'unctions extend familiar waveluun 
'-n va/ ins into highly specialized areas and include local calibration control the aboity to show or blank SAVrEAV signals in 

the wavef ono and picture. the ability 10 nnunnlor digital signals rn GBR or 1/CbCr loon line select (with an adlustable vim 
. memory storage of lest setups with the ability to pnovrde on- screen labels. Ilenble cursor measurements. automatic 
uo AM 625.50 operators ,rid much much more 

5870 Waveform/Vectorscope w/SCH and Una Select 
A Iwoch:nmel Waveform Vector monitor. the toff oprocessor.run 5870 permits overlaid meek 1111 and vector displays 
as well as overland A and B inputs for paecnsiol amplitude and tuning/phase matching Use of decoded R-V allows rela- 
tively hrghresoluhon DG and DP measurements The 5870 adds a precision SCH measurement with un-screen nuuteucdl 
readout of mot with an analog display of SCH error over field and Inge times Full -raster Ime select rs also tealored rani 
on -screen readout of selected lines a strobe urn the PIX MON output signal to highlight the selected late and presets to' 
up to nine lines tot routine checks 

5872A Combination Wavefonn/Vectorscope 
All the operating advantages o' Inc 5870 except SCH is deleted pine select retained/. ,taking it idea for satellite vork 

5864A Waveform Monitor 
A two-Input wavelunu monitor than utters hill monitoring 
!Reties tar cameras. VCRs and video Ilansmissnon lurks The 
5864A alters front parcel selection of A or B Inputs the choice 
ill 211 or 2V display with sweep magnification and flat Ire - 

quency response or the insedmn ill an IRE filter In addition 
umatchable gain boost of %4 magnifies setup to 30 IRE 

nits. and a dashed gralcule line at 30 units on screen facili- 
tates easy setting el master pedestal Intensity and loots are 
fixed and automatic for optimum display Supplied with an 
nisbuclrorl manual and DC power cable 

5854 Vectorscope 
A dual channel compact vectorsco.ie. Ille 5854 provides une 

crsion checkout 01 camera encoders and cannera balance. as 
well as the means for precise genlock adiuslnncnns tun two ur 

more video sources. Front panel cunhuls choose between A 

and B inputs tor display and between A and B Inc decoder let- 
erence Gain R fixed or variable with Iront panel controls for 
gain and phase adluslmenls. A gain boost ill 5% facilitates 
precise cannera balance adlustrnents fin Ille held Supplied 
with a DC power cable 

Designed ton EF P and ENG ¡electronic, held production and elect!onnc news gathering) operations. Il ey feature compact size 
light werglo and 12 V DC power operation Thus lull omnrlohmo facilities can be carved into the trele and powered from NP -1 

batteries battery hells and vehicle power Careful thought has been given to the reduction of operating controls to facilitate the 
maximum In mmttrmnng options with Ilse operating snnplarty demanded In held work 

CORPORATE ACCOUNTS WELCOME 

Circle (82) on Free Info Card 

a. 
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Help Wanted 

HEAD -END TECHNICIAN 
Time Warner Communications, a rapidly expanding leader in the high tech 

telecommunications industry, is looking for an individual with excellent analytical 
and troubleshooting abilities to maintain the technical operations of the Memphis 
Division signal processing centers, studios, and commercial insertion systems. 
Responsibilities include evaluating new equipment, installing, repairing, calibrat- 
ing, and adjusting all process and signal source equipment. 

Qualified individuals will have a 2 year electronics degree or related experi- 
ence, a thorough knowledge of RF communications, and 1 year experience in an 
audio/ video production facility, television station, cable television system or 
equivalent. The candidate will also need an understanding of UNIX (SCO system 
5), Windows NT, IBM OS /2, and DOS computer environments. 

We offer a comprehensive compensation and benefits package including medi- 
cal, dental, vision, and life insurance; pension and employee savings plans; and 
paid holiday and vacations. Candidates should mail or fax your resume to: 

Time Warner Communications 
6555 Quince Road, Suite 400 

Attn: Human Resources - JB 

Memphis, TN 38119 

Fax: (901) 369 -4515 

EOE M /F /D /V 

TIME WARNER 
COMMUNICATIONS 

MAINTENANCE TECHNICIAN 

NBC affiliate has an excellent opportunity 
for a team oriented, hands on broadcast tech- 

nician. The candidate must have experience 
in component level maintenance on all broad- 

cast video and audio equipment. Full time 4 

day work week. Send resume to Ken High, 

KAMR -TV, P.O. Box 751, Amarillo, TX 
79189 ore -mail resume to khigh@kamr.com. 
Females and minorities are encouraged to ap- 

ply. EOE 

WTNZ FOX 43 IN KNOXVILLE, TN, a Raycom 
Media station, has immediate opening for 
Assistant Chief Engineer. Seasoned TV Engi- 
neer with 5 years maintenance experience and 
a good working knowledge of UHF television 
transmitters. Must possess above average 
computer, technical and people skills and be 
able to work in an on call" status. Send 
resume and salary requirements to: Human 
Resources, 9000 Executive Park Drive, Suite 
300, Knoxville, TN. 37923. Or fax to (423) 691- 
6904. EEO 

Post a job opening 
and promote 

your company! 
Advertise in Broadcast Engineering's 

Help Wanted section! 

156 Broadcast Engineering 

CHIEF ENGINEER 
Experienced with transmitters, microwave. 
computers, analog and digital. A leader, 
manager, team player and motivator to 
take us into the digital future. Send re- 
sume to General Manager, KULR -8 Tele- 
vision, 2045 Overland Ave., Billings, MT 
59102. EOE, confidential. 

WETJ 
MAINTENANCE TECHNICIAN 

Digital television broadcasting has arrived at 
WETA TV26/FM90.9, Arlington. VA (Washing- 
ton. D.C.). Motivated. experienced Maintenance 
Technician is needed for WETA's DTV team to 

perform technical maintenance on television pro- 
duction and broadcast operations equipment. Re- 
quirements: AS degree in electronics or equiva- 
lent experience, SBE Certification (television) a 

plus, solid knowledge of television standards and 
practices, related computer hardware /software 
experience. Working knowledge of digital tele- 
vision systems and RF highly desired. Send 
cover letter, resume, and salary requirements to 
WETA. Human Resources. P.O. Box 2626, 
Washington. DC 20013. or fax to 703/998 -2034. 
Visit our website: hltp: / /www.weta.org, for 
more information. EOFJD/M/FN. 

Use the Reader Service Card. 

September 1998 

IMMEDIATE OPENINGS WDAY -TV has two 
full -time openings for broadcast engineers. 
One position is for the operation of ENG and 
SNV vehicles, master control operations and 
limited technical electronic repair work. One 
position is to be on the technical electronic 
repair staff which requires experience in this 
field. Both positions require a good driving 
record, minimum of a two year degree or 
experience, and strong knowledge of comput- 
ers. Send resume to: Tom Thompson, Chief 
Engineer WDAY -TV P.O. Box 2466 Fargo, 
North Dakota 58108 or fax to: Tom Thompson 
at (701) 241 -5368 EOE 

MAINTENANCE ENGINEER POSITION San 
Jose, Ca. ABC affiliate is currently seeking a 
Studio / ENG News Equipment Maintenance 
Engineer. Qualified candidates must have 
experience installing and maintaining both 
digital and analog video / audio broadcast 
studio equipment. Component level trouble 
analysis and repair of equipment problems 
will be required. Experience with Newsroom 
computer systems and general Ethernet net- 
works will be a plus. This job location will 
mainly be at our San Jose facility and require 
both night and weekend shift work. A degree 
or equivalent experience and FCC / SBE certi- 
fication is preferred. KNTV is a Granite Broad- 
casting Station, with an excellent benefit 
package and opportunity for advancement. 
Send your resume, cover letter and references 
to the Personnel Department, KNTV, 645 Park 
Ave., San Jose, CA. 95110. KNTV is an EOE 
Employer. 

MAINTENANCE ENGINEER Immediate open- 
ing for a person with 2 years of technical 
training, military electronics training or 3 
years experience in TV broadcast repair. Must 
be SBE certified or be able to obtain certifica- 
tion. Send resume: Human Resources, WSAW- 
TV, 1114 Grand Ave., Wausau, WI 54403. E.O.E. 

BROADCAST ENGINEER - WB18 WKCF -TV 
Orlando, Florida, is seeking a qualified indi- 
vidual with a minimum of 3-5 years experience 
in the installation, maintenance, and repair of 
television broadcast equipment. Applicants 
must have working knowledge of digital and 
analog video /audio systems, PC operation 
and troubleshooting, and UHF transmitters. 
Familiarity with Tektronix Profile, Scitex 
StrataSphere, and Automation Systems a plus. 
SBE certification required. EOE. We invite you 
to submit your resume to HR /BE, 31 Skyline 
Drive, Lake Mary, FL 32746 or Fax to 407/647- 
4163. No phone calls, please! 

TELX, THE PRODUCTION ARM of The India- 
napolis Motor Speedway is looking for a quali- 
fied KU Operator and a Maintenance Engineer 
for our Mobile production facility. Travel will 
be required. Call Ken Gardner at 317 481 0060 

Broadcast 
ENGINEERING 
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Reader 
Service 
Maker 

Advettisff 
Hole 

Reader 
Service 

Wilber Narria 
Advertiser 

Holm 
ASCAur oVideoCom. 
AudioFt csion 

45 

15 

13 

5 

8181343-7014 

300231 -7350 
Leitch Incorporated 160 
Magni Systems Inc. 127 

3 

74 

800231-9673 

5036154900 
AvdTe stogy 
Avilech 

BAF Cu municali ns Corp. 
BASF /' TEC 

57 

144 

146 

99 

36 

70 

72 

47 

80(9492843 
4258813861 
407- 3248250 

888-295-5551 

Major Technologies 73 

Mallhey Electronics Ltd. 56 

Miranda Technologies Inc 67 

Mounlaingate 31 

46 

35 

39 

9 

9083906338 
9147638833 

514333.1772 

8005560222 
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Another shot at (commercial) interactive television 
BY PAUL MCGOLDRICK 

Dun't you just hate it when you get 
outfoxed by the guys in Washing- 

ton State and Santa Clara? When all the 
fuss started some months ago over In- 
ternet transmissions in Line 21, I mused 
about the market size for such a slow 
delivery system for one -way web activ- 
ity; well, that isn't what it was about at 
all. Yes, folks, it's another attempt to 
make that belly -flop of an idea - inter- 
active television - get a repeat appear- 
ance in our world. Or is it that simple? 

At the end of July, another of those 
world- famous cross -industry groups, 
usually a euphemism for Wintel + +, came 
out of the back closet to make a state- 
ment about what they would like us 
to watch and how they are going to 
do it. For $2,500, you can join 
them (yes, they take credit cards 
or you can send your check to an 
Intel address) - "they" being 
CableLabs, CNN, DirecTV, Dis- 
covery, Disney, Intel, Microsoft/ 
WebTV, NBC Multimedia, Net- 
work Computer, NDTC Tech- 
nology, PBS, Sony, Tribune and 
Warner Bros. 

Quoting the statement: "The group 
called the Advanced Television Enhance- 
ment Forum (ATVEF) has defined pro- 
tocols for TV programming enhanced 
with data, such as Internet content. The 
goal is to allow content creators to de- 
sign enhanced programming that may 
he delivered over any form of transport 
(analog or digital TV, cable, or satellite) 
to all types of broadcast receivers that 
comply with the proposed specification." 

What does all that mean? The tech- 
nology is straightforward, and uses a 

modified HTTP called UHTTP (unidi- 
rectional hypertext transport protocol), 
with content transmitted as a multicast. 
Apparently, the notions promulgated 
around NAB concerning this being a 
personal Internet delivery system were 
a camouflage. It appears the "personal 

Internet delivery system" is not being 
offered as a choice. If stations decide to 
transmit this interactive data, there is 

no space left for any personal transmis- 
sions. That apparent deception - which 
some of us bought with reservations - 
makes me uncomfortable about buying 
into this new story. 

Digging deeper makes me inherently 
suspicious about the direction this is 

taking. The actual appearance of data is 

triggered. The triggers are real -time 
events broadcast inside the IP multicast 
packets. Triggers could be used to flash 
the availability of enhanced content to 
the viewer. If chosen, the system 
would download a text 
header from a URL 

Channel. None of these organizations 
would be doing this for anything but 
educational /entertainment reasons, 
right? I would certainly hope not, espe- 
cially from PBS, although I get con- 
cerned when PBS spends money on things 
like this during the development stage. 

In those oft- repeated words from Star 
Wars, "I've got a bad feeling about 
this." I would hazard that the vast 
majority of these enhanced data an- 
nouncements are going to be purely 
commercial. The idea that we'll be forced 
to react to avoid a sales pitch scares me. 
For example, what if I buy a receiver 

that is ATVEF- ready, and there is no 
way to turn off the announce- 

ments. I will be forced to reach 
for the remote to say no to the 
announcements. Those of us 

who already do that regularly 
With cookies understand the hard- 

ship; and one of the worst web 
sites for cookies is one of these 
participants, good old Disney. 

Why am I suspicious? The spec- 
ification on triggers includes the 

wonderful statement, "Receiver imple- 
mentations will set their own policy for 
allowing users to turn on and off en- 
hanced TV content." And the statement 
from the group says, "Enhanced televi- 
sion offers new entertainment and com- 
merce opportunities, such as ... ads that 
allow consumers to order merchandise 
with the click of a button." 

The first specification is expected to be 

cast in stone by the end of the year with 
appliances being built soon after. Next 
year, work will start on an improved 
version, probably going beyond text. If 

you want to look at the draft specifica- 
tions go to .. %..0 % Lt Lt nu. You can also 
find the address to send Intel a much 
needed $2,500 - surprise, surprise. 

- "Find Out More!" - and if the 
viewer accepts that, a full script would 
appear. Of course, the interactive idea 
behind this is kind of one way - you 
can only accept the information offered 
or reject it. 

Offerings could he analyses of scores 
in the game being watched or more 
information on the guy who just ap- 
peared in your favorite soap. Some of 
these might even be useful, such as an 
alerting teletext system with the infor- 
mation coming in today's format from 
various Internet locations. 

Why cringe at such features? 
What am I afraid of? These are laud- 

able organizations involved in the project, 
as are the dozen or so who have indicat- 
ed they will also join the party, including 
National Geographic and The Weather 
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describing test equipment. But, what else would you 
call the most practical means ever devised to ensure 
adherence to stringent video and audio standards? 
All of the major networks, high -end post houses, 
and major cable networks are using the VTM-200 
multi- format instrument to measure quality 
everywhere, including their non -linear editing suites. 

Simultaneous display of video, audio, vector, 

and picture makes these instruments really cool. 

And size does matter! Large or small, you decide. 

Coming soon...IID 
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SVGA monitor. With the optional FC -200 Frame 
Capture you can even save the screen image to a PC 

for your permanent record. And, if that isn't cool. 

what is? 

Call today for a demonstration. 
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Visit us on the Worldwide Web: www.videotek.com 
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