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DIGITAL TELEVISION SOLUTIONS 

Field Strength 
Extraordinaire. 

MARK FEHLIG 
TEL. 770.736 -8800 
FAX: 770-736-0550 

mfeh lig @harris.com 

NEVILLE CUMMING 
TEL. 650 968 2463 
FAX: 650 968 8756 

ncum ing @harris.con1 

TERRY OSTLUND 
TEL. 702 655 8040 
FAX 702 655 8094 

t Ost l u n d@ h a r r i s. c O n, 

GAYLEN EVANS 
TEL 217 221 1196 

16 6 .17 221 7TH' 

CARL DAVIS 
TEL 919.469 -0405 

FAX: 919-481 -0031 
cdavis114@harris.com 

Includes Washington. DC 

HI 

DAN SESSLER 
TEL: 941-575 3585 
FAX: 941.575-8750 

dsessler @harris.com 

Domestic TV Sales Director 
TOM DEVO 

TEL 513 459 -3408 
FAX: 513-4593890 
tdeyo@harns com 

National Accounts Manager 
JOE MACK 

TEL 513-459 -3406 
FAX: 513 459 3890 
Imack @harr,s.corn 

As you prepare for DTV, your biggest challenge is to find 

le solutions that make the most sense for your station. 

Harris would like to help. 

You've come to know us as broadcasting's leading 

:.Durce for field -proven analog and digital solutions - from 

I text -level products, customizable systems, and an 

inparalleled array of service and training programs. 

But did you also know that you can access Harris 

:lutions through our TV field sales team? With nearly 300 

ears of combined experience in broadcast engineering, 

.Derations, management and sales, our field team knows 

-oadcasting. 

RICHARD CHALK 
TEL: 770. 992.3700 
FAX: 770-9983781 
rchalk @harns.com 

Asheville, NC & Bristol, VA 

DE 

RI 

Systems Sal.. 
(Non Call Letter) 

RUSS READ 
TEL 704- 544 -6323 
FAX: 704-544-6324 
Tread @harrs.com 

Backed by the resources of Harris - including full -time 

DTV applications engineering; a large and experienced 

systems integration team, and a full force of service, 

installation and training experts - our field sales team is ready 

to help make your conversion to DTV as smooth, as hassle- 

f ree, and as cost -effective as possible. 

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

W HARRIS 
A new world of broadcast solutions 

End -to-End Solutions - RF: ATSC MPEG -2 Encoding System - Dual -Channel STL - Analog and Digital VHF and UHF Transmitters - ATSC 8 -VSB Exciter - 

,cmbining Systems - Multi -Channel Antennas - DTV RF Conversion Studies - Training - Field Service and Installation - 24 -Hour Service and Parts Systems: ENG - 

Fly -Away Satellite - Mobile Production - SNG - Satellite Uplink - Television Production. Transmission and Master Control - Tumkey Systems Audio-for -Video 
Products and Systems 
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Broadcast 
ENGINEERING 

THE JOURNAL OF OLG /TAL TELEVISION 

Features 
72 So you need to buy a transmitter? 

Choose carefully, there's a lot riding on this decision. 

78 Transmission -line trade -offs for DTV 
How to feed more power up the same line. 

86 Understanding HD /SD conversion 
Get ready to convert - almost everything! 

Beyond the Headlines 
NEWS 

12 500 channels plus video on demand? 
14 Honors well -deserved 
14 FCC is playing meter maid! 
16 Sul vival of the fittest! 
16 Outside mainstream America: The X Games 
20 Wedding bells for AT &T and TCI 

FCC UPDATE 
26 FCC to audit children's commercial time 

DTV UPDATE 
28 No space for DTV 

EXPERT'S CORNER/VENDOR VIEWS 
30 Interactive TV: Real or hype? 

Digital Handbook 
TRANSITION TO DIGITAL 

34 Audio levels and metering in digital and hybrid environments 

COMPUTERS AND NETWORKS 
42 Network security 

ASK DR. DIGITAL 
46 Component level repair in a black box world 

(continued on page 6) 
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Systems Design & Integration 
TRANSMISSION & DISTRIBUTION 

48 Transmitter maintenance 

PRODUCTION CLIPS 
50 Fundamentals of grounding 

SPECIAL REPORT 
59 DTV Express: On the road to television's future 

New Products & Reviews 
APPLIED TECHNOLOGY 

94 Thomson: Tubes for DTV 
112 Quantel: Step -by -step approach to HD 
120 Snell & Wilcox: Upconversion and digital television 

TECHNOLOGY IN TRANSITION 
126 Video servers 

NEW PRODUCTS 
130 New switchable SDTV /HDTV video recording system from Sierra 

Design Labs 

BUSINESS WIRE 
134 Panasonic equipment helps stations convert their news operations 

to Panasonic DVCPRO 

Departments 
SO 

08 Editorial 
10 Reader Feedback 
92 Management 

140 Classifieds 
145 Advertisers' index 
146 EOM 

ON THE COVER: Photo by Doug 
Schwartz, Sterling Communications. 

WEB SITE DIRECTORY 
www.broadcastengineering.com 

Looking for information? 
Check out the 

Broadcast Engineering 
web site for easy access to: 

Calendar of events 
Subscription info 

'Articles 

Broadcast Engineering July 1998 

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

Do you remember? 
This RCA 110kW trans- 

mitter helped make 

WPHL -TV the nation's 

most powerful station at 

4.3 million watts. What 

year did the system go 

on the air? 

8961. :JBMSut/ 

Broadra.t F.ng''ueerin, 

Pennsylv.uua Powerhouse 
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PHILIP? 

' :Sxld Cup soccer means \curld -class play. Full of action and excitement. 
apture the action with the fastest "live" production switches 
ailable today. With up to 48 inputs and full programmability, the DD 35 
e most convenient and economic answer to on -air operation. These and man 
her features make the DD 35 production switcher the choice of broadcast 
ofessionals around the world. 

t ill on 1-800-962-4287 
L 
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"The point is that you can't 
be too greedy" 

This quote made by Donald Trump aptly describes the recent deal between AT &T and TCI. Here 
was John Malone, grinning from ear to ear, as he and AT &T's CEO Michael Armstrong met the 

press last month to announce their $48 billion deal. AT &T agreed to pay $37.3 billion in cash and stock 
and to assume $11 billion in TCI debt. Hell, if I were Malone, I'd not only grin, I'd laugh out loud - 
all the way to the bank. For a guy who became known as a technological visionary, he sure seems to 
have become materialistic since he last danced with AT &T's former child, Atlantic Bell. 

In reviewing the background for this editorial, I read a lot of material, and something important stood 
out; at no point did Malone or Armstrong emphasize any improved 
services or lower prices or, God forbid, "more competition." Oh yeah, 
there were plenty of quotes from outsiders who spun their own 
opinions into the deal. But, at least in my research, neither company 
talked about providing new and better services for consumers. 

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

When asked what TCI got out of the arrangement, Leo Hindery Jr., 
Malone's number -two guy, said that TCI's market share was currently 
65 %, "My ability to penetrate the last 35% will be much better when 

I can use Mike's (AT&T's) name. Being able to market local phone service under the AT &T brand name 
is like Thanksgiving sitting out there. It is stunning." What an egotistical, self- serving, consumer -bashing 
bunch of crap! Mr. Hindery, you ought to be ashamed of yourself! This whole deal sounds like it's just 
more of the same - big business scores one and consumers score zero - game over. 

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

ÇJill you be 
having wine wilh 
your cable ? 

Brad Dick, editor 

direct: brad_dick@compuserve.com 
website: www.broadcastengineering.com 
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"Trinity is ready to replace a quarter of a 

million dollar television control room." 
CNN 

'Wow ... Trini goes far and beyond anything available for sale today in terms of features and price. Trinity's 'eel -time video effects might be considered mind - -Joggling at any price... this is the system to watch" - Videopraohv 

"Nothing short of magical... the first true all- digital D -1 

video switcher for the desktop... a real winner" 
AV Video 

"My jaw dropped... Trinity proves you don't have to win the 

lottery to buy real -time effects and a Dl production studio. 

This from a PC? You bet" - - Digital Viricn eee^ _ ^ 

gn dauling speclal effects at a 

"A state -of -the -art television studio o en g 
abilities... it )coked like it 

surprisingly low price. Trinity has amazing capabilities... 

was running on a $100,000 system." 

"...rfvi;ls i përformance of systems that cost 
nds of dollars" . 0 : a I s 

- New Media Magazine 

¶ novatfve real -time effects that really turned heads ... 
Trinity's CG and pairt'compositing programs rival 
systems at more than twice the price" - Video Sy 

/th"functions 
previously found only in high -end work stations acrd 

dreg 

ousand dollar dedicated production 
gear... Trinity made th video 

y 

up and take notice" 
mdustn sit 

Trinity Is Here 

(4t 
INSIDE 

I t 

1Nekhammer 
n of tre Trinity Team i 

See If For Yourself 
Fro apt 800.450.PLAY - www.play.com 

do 
ma 

ll effects 
ze the video -editing business 

with video mixing you couldn't have done it year ago without a 
n8 and ars' worth of equipment. Without question, Trinity wilt send a 

nuudc K trembler through 
million 

gh the world of broadcast TV." 

BYTE "Tt Ire are things this system can do that even 
Sill on Graphics machines can't do. It's 
phi jomenal... make sure you see this thing." - PC Magazine 

n1fl ty is enormously impressive, 
with super -sharp, 

ciseless video and fabulous effects" 

n a wo , stunn ng... - 'nfty stands poised to 
revolutionize the desktop video Industry" 

"Trinity represents a radical development in the PC- 
d video arena. Revolutionary... I want one!" J - Millimeter 

Trinity as breathtaking in its level of sophistication...the 
level of functionality and sheer versatility made it a runaway winner." - Multimedia f 

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

intriguing concepts within the hurricane of products." - TV Technology 

- Digita/ Magic 

In outlast 
marry olyou 
just for fun.+ 
invented It. We 

INCORPORATED 
TEL: 9 1 6.85 1.0E100 Fax: 916.551.0801 

Trnity because we like making video. That comment generated a lot of cool email. We 
e waked so dard and passionately to create Trinity. In fact. as soon as we shipped Tri 
sut, highly- produced Trinity demo tape. This is not that tape. This tape is different Its a - 

nght here in our offices - no script and no time for second takes. Just us. and our Tri 
tour olur of 

inn I Irttlewordsatthe 

only exclusively in NONI Nnerica. Trinity is a trademark of Play Incorporated. Patents pen 7Ing Copyright O 1914 
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My digital is better than 
your digital 

I agree with your editorial "My digital 
is better than your digital." (See May 
1998, p. 10.) It's the quality of the pro- 
gramming and not the quality of the 
broadcast. However, what will happen 
when one network offers live sports 
broadcast in higher resolution than a 

competitor. I've been in pubs where the 
deciding factor on what game to watch 
was resolved with the most esoteric 
reasoning. Perhaps the deciding factor 
will be broadcast quality. I believe live 

events, which equals identical program- 
ming, will become the cornerstone of a 

viewer favoring one format (network) 
over another. But who am I to judge. I 

still use a turntable and favor LPs. 

CHRIS EDWARDS 

TECHNICAL OPERATIONS 

ESPN CLASSIC SPORTS 

Hey Chris, 
Does "Classic Sports" mean you guys 

do Beethoven and Brahms? Or is "Clas- 
sic" just old sports figures? 

I've been wondering when someone 
would say what it is, but I didn't think I 
would see it in a technical magazine. 

Programming is what counts. Technolo- 
gy is only a solution looking for a need. 

Without must -carry for cable to help, is 

digital broadcasting headed for oblivi- 
on? And who would expect more from a 

Washington bureaucracy? 
DAVID GROVER 

WSU /CTN 

You sir, are right on the mark with your 
editorial. I too wondered what would 
happen when the TV stations in this area 

went digital. I wondered if they would 
repeat the "my radar is better than your 
radar" war. Yep, it happened here in 

Orlando. Channel 6 has "Neighborhood 
Doppler," Channel 9 has "Doppler 
9000" and Channel 2 started it all with 
"Live Super Doppler 2." 

KEN OTro 
ENGINEERING TECHNICIAN 

WBCC -TV 
COCOA, FL 

Non -linear: A reality check 
Gee, I thought I watched Ken Burns' 

Civil War documentary on my televi- 
sion. I don't recall it being a theatrical 
release. Therefore, I would describe a 

"film maker" as one who produces and 
creates in that medium. Ken may shoot 
it on film, but it ends up on video, and in 
my book, that's television. As a battle - 
scarred veteran of several non -linear 
editing systems, I would say Charlie 
White was right on the money (see "Non - 
Linear Editing: A Reality Check," May 
1998, p. 96). 

DENNIs HART 

SEMAPHORE VIDEO 

In Charlie White's article on non -linear 
editing, he says that the StrataSphere by 

Scitex "renders" video. This is not true. 
It is probably the only system for its price 
that does not render its layer tracks; 
instead, it "composites" helping keep 

the process non -destructive. 
STEVE Sum 

LAS VEGAS, NV 

Wireless video sender 

Dear Mr. Dick: 
I would like to see an article on Henry 

Ruh's modifications to the Wireless Vid- 
eo Sender, including the modifications 
made and external antennas needed. (See 

"In response to the October Digital Ba- 

O Broadcast Engineering July 1998 

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

Mr. Ruh responds: 
The unit is called the Wavecom jr. It is 

available from ATV Research, 310 
Broadway, Dakota City, NE; 800 -392- 
3922 or 402 -987 -3771. 

Planning for the future 
Editor: 

I would like to know if any kind of 
assessment tools exist to help determine 
where your facility engineer is in relation 
to future (technical) requirements. I have 

a great broadcast engineer, but am wor- 
ried about his readiness and ability to 
transition to the computerized world. 
Do you know someone who can help 
consult with us on training? 

NAME Wm -WELD TO 

PROTECT THE INNOCENT 

Dear Manager: 
I think it's wonderful that you're con- 

cerned about the training that will be 

required for your engineer. My recom- 
mendation has always been to look to 
the Society of Broadcast Engineers (SBE) 

as the best source for training and educa- 

tion. They maintain the best certification 
program available and have local chap- 

ters. In addition, the SBE has a wealth of 
technical references, including books, 
tapes and other training materials. Con- 
tact: Society of Broadcast Engineers, 
8445 Keystone Crossing, Suite 140, In- 
dianapolis, IN 46220; 317- 253 -1640. 

BRAD DICK 

EDITOR AND FORMER SBE PRESIDENT 

Send your comments to 
brad_dick @compuserve 

or fax 913 -967 -1905. 
Also, check out the 

BE web site at 
www.broadcastengineering.com 
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Our HDTV Lenses 
Took The Gold 

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

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

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

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

http://www.usa.canon.com 

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

Circle (13) on Free Info Card 
Canon 

www.americanradiohistory.com

www.americanradiohistory.com


News 

500 channels plus video on demand? 
BY LARRY BLOOMFIELD 

Look out! There's a new kid on the eo -on- demand, interactive program - 
block, Digital Broadcasting Open ming, regular programming, and to 

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

"Having three terabytes will give users 
a beginning solution to explore our 

digital interactive atmosphere," 
says Jonathan Neubauer, 
DBOVS's director of market- 
ing. 

The idea behind the service is 

that consumers can stay at home 
and won't need to go anywhere 
to rent a movie. This is nothing 
new. Cable services and direct 
broadcast satellite services of- 
fer this service now. The differ- 
ence is DBOVS's service is "on 
demand." DBOVS says, "Just 
click a remote control anytime, 
sit back and watch." The key 
operative word is "anytime," 
which is not true of cable and 
satellite services. Want to watch 
a movie at 9:23 p.m.? Click the 

remote, and it's on your screen, no 
waiting. 

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

In the 1996 Telecommunications Act, 
Congress sought to eliminate the ex- 
clusivity of the telephone and cable 
companies by structuring a way for 
them and others to compete in each 
other's formerly monopolized territo- 
ries; thus, creating an equal access op- 
portunity for TV channels. According 
to DBOVS, "This access will grant 
more, better and different kinds of 
programming. It would also stimulate 
competition, keeping prices low and 
affordable to home viewers." 

To date, only five applicants have 
been approved as OVS operators. Four 

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

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

Steady growth seen for HDTV 
transmitters 
Consistent growth seen for DTV transmitters, at least for the next 
five years. 

Unsure 
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llention Oregon and most people visualize 
rugged Pacific coastline, whitewater 
streams, mountains and big trees. les, 
we do have timber (and spotted owls), 
but Oregon also has a "forest of silicon ", 
where companies design everything from 
A to P... that's audio to Pentiums-. 

Since 1984 Audio Precision has designed 
and manufactured advanced audio test 
equipment in Beaverton, Oregon. 
Our first product, the System One is now 
known as the recognized standard for 
audio testing, with many thousands in 
use worldwide. 

System Two furthers this audio testing 
tradition with new features designed for 
testing the digital audio pulse stream, 
as well as higher audio performance 
specifications overall: 

System Two 

J Complete AES digital interface pulse 
stream measurements to AES3 spec 

MJ Read and test AES interface control & 
status information 

J Measurements of embedded audio 

J Analog'1'11D +N < 0.0004% ( -I08 dB) 

J Analog Analyzer residual noise 
5 1.0 pv ( -118 dßu) «L. 

Digital analyzer noise 
< -140 (IRE'S widehand 
<_ -150 dBFS narrow band 

J Digital analyzer residual 'I AID +N 
5 -130 dBFS 

J EFT analyzer residual -140 

System 'l'wo... the New standard fJ 
Audio Testing. For further informa 
and a demonstration contact any 
our worldwide representatives. 

Audio Precision 
PO BOx 1208 
Beaverton, OreOOn 97075-3070. V` 
Tel: (503) 627-0831 FAX: (503164 
US Toll ,Free: 1-80D-231-735, 41 :".44r7e l 
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of them are large telephone companies 
in the New York and New Jersey areas. 
DBOVS, a California LLC, is the only 
licensed OVS operator on the West 
Coast. "We are certified to administer 
500 channels of enhanced broadcast 
television for the southern California 
area," said a DBOVS spokesperson. 

Here's how they're going to do it. 

First the OVS will have a large number 
of DVDs and component VCRs at their 
main offices as mass storage source 
devices. Initially, these mass storage 
devices will be connected through a 

one- picobit MPEG -II file server that 
uses fiber channel RAID. With the as- 
sistance of a Silicon Graphics' Origin 
2000 system using Cray links for vid- 

Honors well- deserved 
Yves Faroudja, founder and chief technical officer of Faroudja 

Laboratories recently received the prestigious Charles F. Jenkins 
Lifetime Achievement Award from the Academy of Television Arts & 

Sciences at the Engineering Awards Presentation in Beverly Hills, CA, 

for the Development of key patents in video signal processing. 
The Engineering Emmy was given to Faroudja for the development 

of key patents in the arena of NTSC processing, encoding, decoding, 
enhancement and noise reduction. Faroudja was instrumental in 

developing the Sony U- matic, S -VHS and Hi -8 video recorders. 
In 1991, Faroudja accepted an Emmy for his work on NTSC advance- 

ment. Faroudja is a fellow of the SMPTE and a member of ATSC, IEEE 

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

Michael J. Moone, president and CEO of 
Faroudja commented, "For more than 25 years, 

Yves Faroudja has pioneered technologies 
related to video -signal processing and video - 
image enhancement, earning more than 50 

patents. 
"With HDTV coming on strong, in the most 

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

Faroudja stated, "Our sole purpose, our passion, all these years has 

been to deliver the best video -image quality possible in all environ- 
ments. We have been focused on overcoming the limitations inher- 
ent in the way video has been displayed since the beginning of 
commercial television. 

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

of detail. 
"Our new line of Digital Format Translators provides a range of 

modular solutions for broadcasters, cable and satellite services 
seeking to deliver a variety of Digital Television (DTV) and High - 
Definition (HDTV) video formats to meet the new HDTV /DTV 
standards." 

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

top -quality and flexible solution ". 

Yves Faroudja 
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eo- on- demand, they will deliver the 
program material you have asked for, 
via fiber -optic cables to the local phone 
company. The program will then, in 

turn, be delivered to your neighbor- 
hood via fiber -optic cable to a local 
huh. From there, it will be delivered 
via copper wire to DBOVS's decoder 
box in your home. Each circuit will be 
a full 6MHz. The broadcasting format 
will be delivered in a digital TV for- 
mat. The set -top box will allow the 
signal to be converted into analog so 
that existing TV sets will not be out - 
dated. It is up to the home viewer to 
determine what kind of signal they 
want to watch. 
Jimenez said, "We can deliver any, 

progressive scan program material, at 
any resolution, to any of our subscrib- 
ers' TV sets or PCs. We are pioneering 
this technology. After second quarter 
'98 testing, we will go forward with 
those results with plans to have a work- 
ing system into people's home early in 

1 999." 
A visit to DBOVS's web page is 

worth the time and effort. For more 
information on this new competitor to 
cable, the phone company and DBS, 
along with a deeper look at the tech- 
nology behind what DBOVS is doing, 
check out its web site at 
www.DBOVS.com 

The FCC is 
playing meter 
maid! 
Watch where you park your 

satellite. If you don't believe 
me, just ask the folks at 
EchoStar Satellite Corporation. 
The FCC has issued a Notice of 
Apparent Liability for Forfei- 
ture of $20,000 each for 
operating its two satellites, 
EchoStar 1 and 2, at locations 
other than their "authorized" 
locations. How do you go 
about explaining to your 
stockholders that you got 
parking tickets totaling 
$40,000? 
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The award winning Digital Format Translator' " 
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 can 
offer. 

Call today to arrange a demonstration. 
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Survival of the fittest! 
Most all America is covered by TV 
signals, one way or another. Until 

just a few years ago, if you didn't live in 

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

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

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

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

It would appear, however, that all is 

not lost. Local -to -local television via 
satellite is on the horizon. If Capitol 
Broadcasting has its way, they will launch 
an $800 million satellite that would 
carry all TV stations in all markets. 
There is a lot of industry support of this 
concept. Jim Babb, president of the 
National Association of Broadcasters 
(NAB) TV board and vice president of 
Lin Television, said, "The Capitol pro- 
posal is an enlightened look at the situ- 
ation. This should create an excellent 
opportunity for broadcasters." NAB put 
it's full support to the concept in a vote 
taken during the board's winter meeting 
in Laguna Niguel, CA. 

This is an interesting position because 
some broadcasters have expressed con- 
cern over EchoStar's plans to offer their 
"local- into -local" service. For openers, 
EchoStar plans to retransmit the local 
signals of the four major network affil- 
iates to unserved viewers in Atlanta, 
Baltimore, Dallas, Detroit, Miami and 
Philadelphia; and the Capitol approach 
seems to be much more aggressive. Echo - 
Star maintains that they do not yet have 
the technical capacity to carry all sta- 
tions into all markets to which they 
broadcast, but eventually plan to do so. 
EchoStar's chairman Charlie Ergen said, 
"As technology improves, EchoStar in- 
tends to invest in additional satellites to 
deliver local signals in more markets 
covering a greater number of channels 
in each market." 

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

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

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

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

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

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

Outside 
mainstream 
America: 
The X Games 
BY DEANNA ROOD, 
SENIOR ASSOCIATE EDITOR 

More than 450 of the world's 
top alternative -sports athletes 
gathered in San Diego, June 20 

through June 30, to participate 
in the X Games. Now in its 

fourth year, the event, which up 
until two years ago was named 
the Extreme Games, included 
competitions for events such as 

aggressive in -line skating, 
barefoot jumping, bicycle stunt 
dirt jumping and street luge 
super mass downhill. 

With its name now abbreviat- 
ed to the X Games, this year's 
competitions were staged at 
three venues located around 
San Diego. All but three events 
took place at Mariner' Point - 
skysurfing took place in 

Oceanside, and the street luge 
and the downhill in -line 
skating competitions took 
place at Qualcomm Stadium. 

The all- sports network, ESPN, 

covered the event, which was 
the network's largest remote 
undertaking. ESPN, ESPN2 and 
ABC's Wide World of Sports 
broadcast approximately 37 

hours of original programming 
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in 177 countries and territories. 
More than 400 ESPN TV crew 
members were required to produce 
and film the games, and another 
3,236 people filled volunteer posi- 
tions. It took 600 man hours alone to 
build the massive climbing walls used 

in the sports-climbing competitions. 
The ESPN production center was the 

largest digital production unit used at 
a sports event to date. The Games 
also marked the first time that ESPN 

used non -linear editing systems and a 

disk -based technology for live -event 
coverage. 

The sports network used fiber optic 
to network everything in the produc- 
tion -area park, such as intercom 
interfaces, shared equipment, and 
even a camera strategically placed on 
the roof of the nearby Hyatt Hotel for 
a bird's eye view of the Games. The 
transmission fiber system tied the broadcast center to 
all of the venues with 32 audio, eight video, seven 

intercoms and several data. Telecast Fiber -Optic 
Systems was used for this fiber -optic network, and 
with the fiber -optic network, ESPN was able to 
provide video and communications throughout the 
park where the Games took place. This allowed 
anyone on the ESPN crew to communicate with other 
members of the crew. It also provided the ability to 
access feeds from the various locations. 

The broadcast center was set up like a small village 
with various production units to cover the 10-day 

event. The hub of the center was set up at Mariner's 
Point in close proximity to a majority of the games. 
An NEP trailer was located in the center of the 
production area, and video was played back in the 

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

NEP trailer, which had seven host -set cameras from 
the venues. The mobile unit featured several Scitex 

Abekas products, including Brutus, five DVRs and 
Dveous for effects. Technical director for the Games, 

Steve Laxton, said, "Most of the big trucks today are 

still analog composite, and a lot of component digital 
gear isn't flexible enough to be fully integrated in an 

analog composite environment; Dveous and Brutus 
can interface simultaneously with analog composite 
and 601, which gives all the advantages of infinite 
layering and multigenerational performance in a live 

environment." The truck's CCIR -601 environment 
combined the Brutus effects system with a Dveous 
effects system and four Clipstore DDRs, allowing up 
to 12 images to be processed simultaneously. The 

Abekas Dveous and A51 DVEs were standard equip- 
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ment on many of the other remote trucks. 
In the production -area park, the NEP trailer was 

surrounded by a variety of other production trailers. An 
event such as the X Games requires an abundance of 
graphics, and a double -wide trailer housed the graphics 
production center. Next door to the NEP trailer, five edit 
rooms were established in the 
Hyatt Hotel. Four of the five 
edit rooms had digital Beta - 

cam suites supported by 

Abekas switchers and Dveous 
effects systems. One of the 
edit suites located in the Hyatt 
was an audio sweetening 
room that was supplemented 
by a second room with a 

special sound booth set up for 
voice-overs. ESPN also rented 
Sony's Travel Edit Suite, and 
edit facilities were stationed at 
each of the three venues. 

For rapid turnaround on -line 
editing of the Games, ESPN 

used the Tektronix Lightworks 
V.I.P.4500 non -linear digital 
editing system. To catch action 
shots, approximately 100 

camera positions were used, 

including 30 specialty /point -of- 
view cameras that were placed 
on equipment, as well as on 
the athletes. This fully-equipped "point -of -view SWAT 

team" captured unique angles, such as a view from 
underneath a skateboard to show the rotation of the 
wheels. For live action, a Hitachi HV -D3 camera was 
placed on a gyro -stabilized head and suspended from a 

CableCam. Via remote control, the camera ran back and 
forth on a cable that ran between various events, such 

as the aggressive in -line skating and the BMX bike 

competitions. 
The Sony HDCAM camcorder, HDW -700 and the HDW - 

500 were also used for skysurfing events, with some 
cameras located on the helmets of the skysurfers. Using 
the HDW -700, ESPN downconverted the material to air 
in NTSC and also edited HDCAM. 

For this year's coverage of 
the X Games, ESPN's goal was 
to break new ground and 
offer viewers an innovative 
and entertaining presentation. 
The nature of the X Games 

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

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

After two years in San Diego, the search is on for a 

new location for next year. X Games officials said that 
by changing locations from time to time, more athletes 
have a chance to participate. If the X Games stay true to 
form, next year's Games promise to be even bigger and 
better with a location yet -to-be announced. 

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

Wedding bells for AT &T and ICI 
Catching the industry by surprise, 

AT &T's chairman and CEO, Micha- 
el Armstrong, and TCI's CEO John 
Malone, announced an agreement for a 

communications -industry deal that 
could shake up the landscape for many 
years to come. The nation's largest long - 
distance company had been a suitor for 
numerous deals over the last few years, 
none of which were completed. Like- 
wise, Malone's TCI was the bride at the 
1994 Atlantic Bell wedding, but the 
groom bolted after the cable company's 

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

apparent. 

Corporate branding 
Under the deal, a new division will be 

formed, called AT &T Consumer Ser- 

vices. The unit will provide a broad set 
of consumer communications services - including local, long distance, wire- 
less and international communications, 
cable television, dial -up and high -speed 
Internet access services - all under the 
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AT &T brand name. 
According to sources, AT &T Con- 

sumer Services will own and operate the 
nation's most extensive, broadband lo- 
cal network platform. Following the 
merger, the new unit intends to signifi- 
cantly accelerate the upgrading of its 
cable infrastructure, enabling it to be- 

gin providing digital telephony and data 
services to consumers by the end of 
1999, in addition to digital video ser- 

vices. This is where the merger with TCI 
makes sense. "Today we are beginning 
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illuminated conditions. 

Ikegami's Emmy -Award Winning Skin Tone Detail 
with AHD (Auto Hue Detect) feature, also known 
as "The Fountain of Youth ", are digitally generated 
along with Diagonal DTL, Slim DTL, DTL Boost 
Frequency and Black Stretch. The HL -V59 also 
features a new high performance viewfinder. 

For the one -piece camera /recorder that's one step 
ahead, contact your Regional Sales Office or the 
Ikegami dealer nearest you. 

tr" 

THE PROFESSIONAL'S C H O I C E 

Ikegami Electronics (U.S.A.), Inc. 37 Brook Avenue, MLnuuud, NI 07607 ór1 Cuasl: (201)168-9171 Ikegmi West Coast: (310) ;33- 110;0 Southeast: (954) 735 -2203 Southwest: (972) 869-2361 Midwest: (630) 834-9774 
Websife C hffp: / /unu.ihegami.com 

Circle (8) on Free into Card 

..s.. .. ̀6 r 

/ .tA , 
1 

www.americanradiohistory.com

www.americanradiohistory.com


WARD BECK PROFESSIONAL BROAD(AS1 tQUIPMLNT 

STANDS ALONE 
Legendary design 

Legendary quality 

Legendary construction 

AFFORDABLE BY COMMITMENT 

IWB) WARD -BECK SYSTEMS LTD. 
TORONTO. ONTARIO. CANADA M1H 2X4 

TEL: (416) 438 -6550 FAX: (416) 438 -3865 TOLL FREE 1- 800.771 -2556 
website www.wbsltd corn e -mail: wbsltd®istar.ca 

1ERIES `7 
DIGITAL/ANALOG 
AUDIO 

DISTRIBUT{ 4 

The - -`t t 
lowering costs, improving pe 

with whom to consult. Make 

Audio Consoles, Digital Audio Products, Analog Audio 
Distribution Products, Meterng Products. Pods - low cost Broadcast 
Problem Solvers. Standard and Custom lines. 

Circle (9) on Free Info Card 

to answer a big part of the question about how we will 

provide local service to U.S. consumers," said AT &T's 
Armstrong. What remains to be defined is how fast those new 

services can be rolled out. 
"This merger is a tremendous growth opportunity for TCI's 

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

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

tems will pass 33 million homes. 

Mutual synergy 
Them ugh the acquisition of TCI, AT &T Consumer Services 

will also hold a controlling interest in the @Home Network, 
a provider of high -speed Internet access and content services. 

@Home currently has affiliate agreements with Ta and 
several major cable companies that collectively pass more 
than SO million homes. 

Both companies talked of the mutual synergy that will result 
from the deal. The companies anticipate their merger will 

result in increased revenue and lower costs of about $2 billion 

per year beginning three years after the merger closes. For 
example, the merger is expected to improve TCI's cable service 

penetration and improve customer retention for AT &Ts 
consumer long -distance service. It will also help reduce the 

charges that AT &T pays to local telephone companies to 
handle long -distance calls and allow both companies to reduce 
their respective customer care, billing and advertising expens- 
es. This probably means TCI customers can expect to see the 
ATT telephone guy knocking at their door in the near term. 
The phone company has complained loudly for years about 
the rates it has to pay ROBCs for access to customers. Now 
those rates can be reduced greatly by using TCI's broadband 
network for access into the home. 

Armstrong said his company "...is now better positioned for 

growth. When this transaction is completed, AT &T will be the 

undisputed leader in three of the fastest growing segments of 

the communications services industry-consumer, business and 
wholesale networking services." Despite such optimistic state- 

ments from it's chairman and CEO, AT &T's share price fell 

8.2% to $60 upon the announcement. Meanwhile, TCI's 
stock rose just over a dollar to $39.75. The cable company's 
two other trading stocks, Liberty Media Group and TCI 
Ventures, also gained on the announcement. 
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LOOKING FOR A WAY TO TEST 

HP ESA- L1588A Portable Spectrum Analyzer 
Low cost, high dynamic range, spectrum 
analyzer for return path and ingress 
maintenance. 

THERE'S ONLY ONE 

HP 85980 DAM Analyzer. 
Transition smoothly to digital RF testing 
with comprehensive RF, modulation and 
data quality measurements. 

Your subscribers depend on you -you can depend on 
Hewlett- Packard. HP has dedicated itself to keeping 
your broadband system at peak performance by 
providing a complete range of test solutions for. 

R & D Manufacturing lleadend Field 

HP E6277A MPEGscope DVBplus: 
Real -time measurements and monitoring 
of MPEG streams. 

HP 8591C Cable TV Analyzer: 
The industry's only one -box tester for all 

non -interfering HF and video measurements. 

Be Prepared for the Interactive 
Technology of the Future. 

To stay competitive, you have to be prepared for new 
digital technologies -including interactive services. 
And you have to know that the products you buy 
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Fa,: easy and accurate optical fiber analysis 
du tg cable installation, maintenance and 
MS )ration. 

HP 89440 Digital Video Modulation Analyzer 
Lets you characterize DAM signals on cable 
systems and VSB signals used in broadcast 
transmissions. 

tr ,day will meet your needs well into the future. HP 
gives you a unique range of products to make sure 
your cable system always delivers quality service to 
yt nlr subscribers. 

HP EMMA SONET /ATM/T- Carrier Test Sat 
A field -portable test set for installation, 
qualification and maintenance of optical 
networks. 

HP Catlin 3010R/H Sweep/Ingress Analyzer. 
Install and maintain forward and return 
paths quickly and accurately, all in the 
presence of ingress. 

Performance from End to End. 

There's only one way to go for broadband test 
products: HP. No one offers a more complete range 
of test equipment to keep your entire broadband 
system up and running today -and down the road. 

For more information, call: 1- 800 -452 -4844, Ext. 5663 
©.. H3 Hewlett- Packard Co. TMMID730.2/BE www.hp.com/go/catv 

HEWLETT 
PACKARD 
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FCC to audit children's commercial time 
BY HARRY MARTIN 

The FCC has announced that it will 
conduct unannounced, off -the -air 

audits of commercial TV stations. These 
audits will search for violations of the 
commission's rules limiting the amount 
of commercial matter aired during chil- 
dren's programming. Effective May 20, 
all commercial TV licensees will be 

subject to this auditing process. The 
commission has indicated that if viola- 
tions are found, substantial forfeitures 
will be assessed. 

The FCC's rules limit the amount of 
commercial matter that can be aired 
during children's programming to 10.5 
minutes per hour on weekends and 12 

minutes per hour on weekdays. TV 
licensees are required to report on their 
renewal applications whether they have 
complied with the commission's com- 
mercial limit rules. 

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

FCC revokes license 
The FCC revoked the license of a 

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

First, the licensee asserted that it had 
lost its licensed site. However, at the 
license revocation hearing, the licensee 

admitted that the change in site was 
purely voluntary. Second, the licensee 

lacked candor about facts regarding 
the proposed STA site. The new site 
was so far from the community of 
license that the station would no longer 
provide local service and would serve a 

nearby larger market for the first time. 

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

In addition, when the FCC's staff ad- 
vised that it would not grant the STA's 

request to construct a new tower, the 
licensee arranged for a business associ- 

ate to construct a tower adjacent to the 
site proposed in the STA request. The 
licensee then amended the STA request 

Minor change $725 

New or major change: 
TV $3,245 
AM $2,885 
FM $2,600 

Translators /LPTV $545 

License Application: 
TV $220 
AM $475 
FM $150 

Directional antenna: 
AM $545 
FM $455 

Translators /LPTV $110 
Auxiliaries $110 

Assignment/Transfer: 
Long Form $725 
Short Form $105 

STA $130 

CP Extension $260 

Renewal: 
TV /AM /FM $130 
Translator /LPTV $45 

Call -Sign Change $75 

Ownership Report $45 

Table 1. New filing fee schedule. 

to specify use of the "existing" tower. 
Further, when providing coordinates 

for the "existing" tower in the amend- 
ment, the licensee referred to the coor- 
dinates specified in the initial STA re- 

quest, inferring that the "existing" tow- 
er was only 0.25km from the licensed 
site. In granting the STA, the FCC 
relied on the 0.25km variance, and the 
licensee did not tell the FCC that it was 
incorrect. When the FCC discovered 
the errors and rescinded the STA, the 
licensee made further deceptive and 
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evasive responses. 
In revoking the license, the FCC held 

that neither the station's meritorious 
programming nor the licensee's prior 
unblemished record could mitigate se- 

rious deliberate misconduct. The com- 
mission emphasized that honesty and 
trustworthiness are fundamental obli- 
gations of commission licensees. 

TV translator /LPTV displacement 
applications 

The commission is now accepting 
"displacement" applications on a first - 
come- first -served basis for TV trans- 
lator and LPTV stations displaced as a 

result of the recently adopted DTV 
Table of Allotments and by the reallo- 
cation of Channels 60 -69 to non - 
broadcast services. Licensees and per - 
mittees subject to displacement should 
act quickly to avoid being forced off 
the air. 

Filing fees to increase 
Increased FCC. tiling fees for many 

applications and other filings are sched- 

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

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

Dateline 
On or before Aug. 3, commercial 

TV stations in North Carolina, South 
Carolina, Illinois, Wisconsin and 
California must file their annual 
ownership reports. 

Also on Aug. 3, TV, TV translator 
and LPTV stations in California must 
file their 1998 renewal applications. 
TV translators and LPTVs in Nebraska 
and Kansas also must file by Aug. 3. 

TV, TV translators and LPTVs in 
Alaska, Hawaii, Oregon and the 
Pacific Islands must file their renewals 
by Oct. 1. TV translators and LPTVs in 
Iowa and South Dakota are also 
subject to the Oct. 1 renewal filing 
deadline. 
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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 LL 

dropouts. BASF's lack of dropouts is what got us to switch. G t. ^'. N 

g, 

Our old brand practically guaranteed two dropouts a minute!" 

BETACAM SP DROPOUT COMPARISON 

lit) et, meet 

16 

14 

12 

10 

B 

6 

4 

2 

BASF (RAND A BRAND B B 

In a 20 minute test, BASF Betacam SP Mega has the 
lowest dropout rote of any brand. 

Discover BASF's legendary quality today by calling 

the toll -free number below or visiting our Web site 

to locate your nearest authorized BASF dealer. 

When consistency counts, choose BASF. 

EMTEC Magnetics k BASF 
Ilstrtletel Is IEertl America Sy EMTEC Pre Mella, let. (? US 1. 888-285 -5551 Coals 1- 111 -117 -4471 or visit or web site at www.emtec- usa.com 
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No space for DTV 
BY LOUIS LIBIN 

Electronic newsgathering is one of 
the crucial requirements for a new 

terrestrial broadcast service. Dating 
back to 1987, the FCC, along with the 
FCC Advisory Committee on Ad- 
vanced Television Services, analyzed 
spectrum allocations that could im- 
pact the non -broadcast services asso- 
ciated with the implementation of an 
advanced TV service. Regarding the 
microwave spectrum, the FCC Advi- 
sory Committee specifically recom- 
mended that new spectrum should be 
assigned for broadcast auxiliary. 

The Advisory Committee also made 
specific recommendations on new spec- 
trum locations. Broadcast auxiliary 
use of spectrum (BAS) in most medi- 
um -sized markets is highly congested. 
The reality is that in the beginning of 
the transition, before most stations 
originate local news specifically for 
the channel, the demand for BAS spec- 
trum may be only slightly greater than 
it is today. However, as broadcasters 
begin DTV newscasts, BAS usage will 
increase, and it will probably coincide 
with a further decrease in available 
spectrum. 

BAS applications 
BAS is used by TV stations to convey 

their signals on a point -to -point basis. 
Its primary uses are for STLs, intercity 
relays (ICRs) and electronic newsgath- 
ering (ENG). 

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

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

In the present 

environment, there is 

no provision for the 

possibility of new 

spectrum for broadcast 

auxiliary spectrum. 

to use different feeds, but use the same 
microwave channel, a 7GHz channel is 

wide enough for a typical 45Mb/s (DS3) 
digital radio. You can multiplex a DTV 
20Mb /s signal and a slightly compressed 
20Mb /s NTSC program within this 
datastream. You will need to relicense 
the channel for this use. Manufacturers 
may need to have their equipment type 
accepted in this band. 

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

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

Auxiliary spectrum status 
Broadcasters' auxiliary spectrum con- 

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

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

Louis Libin is a broadcast /FCC consultant 
in New York and Washington. 
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001N 
We're sending 

Wimbledon around 
the world. 

At major sporting events like Wimbledon, and 

The World Cup, there are some real heroes in 

addition to the athletes. Round the clock efforts 
by teams of dedicated broadcast professionals 

capture every second of the nonstop action and 

send it around the world. These professionals rely 

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

contribution equipment to deliver the winning 
pictures every time. 

Outdoor, indoor, mobile or fixed, when it comes 

to contribution, NDS has the most cost effective 

solutions to highest quality digital feeds available 

today. And you'll find our solutions will save you 

valuable time and bandwidth. 

NDS has the end -to -end solution for every digital 

television resolution. We are your clear choice 

for compression, multiplexing and modulation, 
conditional access and software to integrate and 

manage your broadcast operation. 

Capture the drama of tennis, football, news, or 
special events. Choose NDS - the right partner 

for a winning team. 

WORLD LEADER WORLD VISION 

NDS Americas Inc. 

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

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

VENDOR 
In the next few years, digital entertainment will 

change our audience's TV viewing habits. Our audi- 
ence will have an enormous amount of choices. In 
simple terms, they will be able to view entertainment 
and access lots of additional information. But how is 

this going to fundamentally change the way our viewers 
behave, and more importantly, what changes do we as 
broadcasters have to make? 

Our viewers will start to become 
"users." They will use the information 
we broadcast to enrich the viewing 
experience and to gain additional sat- 
isfaction from increased data. The us- 
ers will not only have choices of view- 
ing, but will be able to tailor the view- 
ing and information available to them. 
With so much available, the role of the 
broadcaster will be to become a filter. 

The users will look to us to simplify 
their choices. In other words, the broad- 

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

So how does this new way of looking at our viewers 
change our jobs? First off, we will start hiring a 

different type of employee. Information management 
and social scientists will start penetrating the manage- 
ment of broadcast facilities. With this, we will see a 

beefing up of our data -research staff, and we will rely 
on them to set the tone for our users. Our much 
trusted video engineers will give way to data engineer- 
ing talents. 

Words like dispersion and fusion splicing will be- 
come common place in our vernacular. Dispersion is 

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

On the viewing side, TV audiences will now be 
able to access a wealth of entertainment, informa- 

tion and opportunities using their 
familiar remote control. They can 
bank, shop, browse the Internet 
and find out more about a new 
car. They will be able to play 
along with their favorite game 
show and win prizes without leav- 
ing their living room. The possi- 
bilities are virtually endless. 

Predictably, initial adoption of 
interactive television will come 
from advertisers. They will derive 

clear returns from access to more targeted prospects 
and the ability to capture the audience's attention for 
the duration of the controlled message through 
viewer involvement. 

The types of interactive ads that are expected to be 
most popular include product information ads that 
allow viewers to receive detailed information about 
a product, incentive ads that reward viewers for 
watching and targeted ads that target specific mar- 
kets. However, no matter how attractive interactive 
programming appears, broadcasters must undoubt- 
edly weigh the associated costs and expected ROI for 
deploying the new technologies. Although it's im- 

possible to absolutely qualify the increased business 
opportunity that interactivity will produce at this 
early stage of digital convergence, the cost of existing 
deployment methods can be easily investigated. The 
enabling technologies to deploy interactivity already 
exist. These core technologies offer broadcasters the 
ability to provide advertisers with a host of services. 

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

Dr. Dov Rubin, 
Vice President & 
General 
Manager, NDS 
Americas Inc. 
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80,000 
hours of TV at 
your fingertips. 
(Eyedrops not included.) 

StorageTele can help you 

transition all your station's 
video to digital and ensure 
that the only things you risk 
straining are your eyes. Our 
McdiaVault broadcast solutions 
deliver fully automated digital 
archives that are reliable and 

can store from 80 to 80,000 hours 

of video. So you can digitally access 

program material, improve efficiency, 

lower maintenance costs and reduce 

errors. And we have the hardware, 

software, 24 x 7 service and 25 years' 

experience to make the transition 

successful. In short, MediaVault eases the 

pressures on your mind and your wallet. 

Your eyes, however, are another story. 

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

transition to digital video. 

www.storagetek.com /video 
See us at Soggraph Booth #1251 

StorageTek 
the world's informatio 

www.americanradiohistory.com

www.americanradiohistory.com


www.americanradiohistory.com

www.americanradiohistory.com


 

1111lea. 

/. I.: 1 r, ll 1. IIOUIH1U 
1,,.11 ,.. ....Ç 

IRN. !T' .. 

41111maw gob 

bfp quality. 
Introducing TimeGate' 
You can't add more hours to your day. You can, however, add JVC's TimeGate 

Non -Linear Editing System for basically the same effect. 

Endless rendering time becomes a thing of the past, as TimeGate's real -time, 

all -the -time capabilities expand both your creativity... and your productivity. 

Real -time 4:2:2 effects include more than 140 different wipes and 2D DVE 

effects. An unprecedented four simultaneous effect layers eliminate the need for 

composting, and real -time audio effects include dissolves. fades, rubber banding 

and more. And that's just the beginning. 

The all -in -one, Windows NT -based system delivers all this because of 4:2:2 compo- 

nent digital processing at an impressive 270 Mbps data rate. The end results are 

finished productions that are not only completed faster and more efficiently than 

ever, but also are virtually indistinguishable from D1 uncompressed recordings. 

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

is fully optimized with JVC's DIGITAL -S. TimeGate can be configured from input to 

output with a variety of video paths to meet the needs and performance parameters 

of virtually any user. And compression ratios from lossless to 30:1 offer the 

flexibility for different applications and quality requirements. 

There's much more to tell about TimeGate. Contact your authorized dealer, 

call JVC at 1 -800 -JVC -5825, or visit our Web site at www.jvcpro.com 

TmeCate- 
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Transition to Digital 

Audio levels and metering in digital and 
hybrid environments 
BY MICHAEL ROBIN 

In recent years, digital audio recorders 
have almost completely replaced con- 

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

Dynamic range 
In audio environments, the overload 

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

standard operating level (SOL). The 
difference between MOL and SOL, ex- 
pressed in dB, is called headroom. 

The MOL of an audio console or 
audio distribution amplifier is usually 
specified as 10dB or more above the 
SOL. Higher values of headroom may 
be needed when VU meters are used for 
audio -signal level monitoring. Audio 
mixing consoles are also specified in 
terms of maximum input level (MIL). 
The MIL of an audio mixing console is 

the microphone input level at which the 
THD caused by the microphone input 
pre -amplifier is 1%. The input head- 
room of an audio mixing console is the 
difference between the MIL and the 
rated input level (e.g., -60 dBu). Input 
headroom specifications for audio con- 
soles are between 20dB and 35dB. 

The minimum acceptable signal level 

in a system is closely related with the 
acceptable SNR at low signal levels. 

FRAME GRAB 
A look at tomorrow's technology. 

DSP: Engines for the digital 
revolution 
The typical consumer uses a DSP -based product every 10 minutes. 
Worldwide use of DSPs by 2002. 

/4 

MILITARY 

01400 

tW-- i 
ICOMMUNICATIONS 37% 
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This is clearly an operational decision. 
Ideally, the SNR at the lowest accept- 
able signal level should not be lower 
than 40dB. Table 1 lists the theoretical 
SNR at a standard dynamic microphone 
output for several sound pressure levels 
(SPL) under open load conditions. This 
table shows that 40dB SNR can be 

achieved at an SPL of 61dB, assuming 
ambient noise in the studio is 0dB SPL. 

Higher ambient noise levels will raise 
the minimum acceptable signal level. 

The dynamic range is defined here as 

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

The microphone source resistance is 

150f1. 

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

The recording studio ambient noise is 

30dB SPL. 

The peak SPL is 120dB. 
The studio operates in a voltage - 

matching mode. 
The SOL is +8dBu. 
The audio mixer MOL @ 1% THD is 

+18dBu. 
The audio mixer SNR is 80dB with 

respect to MOL. 
The audio mixer is set up such that an 

SPL of 120dB produces MOL at the 
output. 

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

different and possibly worse. 
Given SPL peaks of +120dB, an ambi- 

ent acoustical studio noise level of 0dB 
SPL and a standard dynamic micro- 
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phone as defined above, the theoretical 
dynamic range at the microphone out - 
put is 59dB, limited mostly by the ther- 
mal noise of its resistive component. 

The ambient noise in a broadcast stu- 
dio is on the order of 30dB SPL. This 
l mits the dynamic range of the studio 
to 50dB. Unlike the random noise gen- 

t rated by the resistive component of the 
ricrophone, the studio acoustical am- 
I, lent noise has mostly low- frequency 
spectral noise components. 

The top -of- the -line analog audio mix- 
ers have an SNR on the order of 80dB 
with respect to the reference MOL. If 
t ie mixer is adjusted such that SPL 

peaks of 120dB generate output level 
peaks (MOL) of +18dBu (10dB above 
an SOL of +BdBu) at 1% THD with an 

SNR of 80dB, the mixer background 
noise level is -62dBu as measured at its 
rutput. This limits the dynamic range 
c r the audio mixer to 40dB. 

To avoid mixer input and output over - 
I lading at high SPL levels and a reduced 
SNR at low SPL levels, the operator 
"rides the gain," manually adjusting 

input signal levels, channel gains and 
the master faders to achieve optimum 
operating conditions. Some mixing au- 

dio consoles with a large number of 
microphone inputs feature individual 
input channel compressors to ease the 

operator's task. 

Audio recorder dynamic range 
ligure 2 shows a comparison between 

the performance of a typical analog 
audio tape recorder and a 20 -bit digital 
audio tape recorder. 

Analog ATRs: The MOL of analog 
audio tape recorders is the output level 

at which the total harmonic distortion 
(THD) caused by the recording/play- 
back process is between 1% and 3 %, 
depending on the class of the equip- 
ment. The MOL of a typical analog 
audio tape recorder is usually 6dB above 
the SOL at low and medium frequencies 
(<1,000Hz). Inevitably, especially when 
the signal -level monitoring at the out- 
put of the audio mixing console is car- 
ried out using VU meters, the audio 
tape recorder may he fed signals with 
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Figure 1. The factors shown above contribute to 
the dynamic range within a studio environment. 

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. 

o 
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peaks exceeding 10dB above 
SOL. The situation is wors- 
ened by the use of high -fre- 
quency pre- emphasis in the 
recording amplifier to com- 
pensate for tape losses. This 
can lead to tape overload in 

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

typically between 40dB and 
60dB, depending on the class 

of the equipment. This results 
in a reduction of the dynamic range to 
20dB. 

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

Using a Dolby -type dynamic noise 
reducer. 

Accepting a reduced SNR at low signal 
levels. 

MOL = +14 dBu 
SOL = +8 dBu 

NOISE FLOOR -k 
-46 dBu 

DIGITAL 
TAPE RECORDER 

ANALOG - . 0 dBFS = +28 dBu 
TAPE RECORDER 

SNR=60 dB SNR=120 dB 

SOL = +8 dBu 

NOISE FLOOR 
-92 dBu 

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

ra 

levels associated with 

Accepting a certain amount of clipping 
of short high -level audio -signal peaks. 

Using premium grade audio tape. 
The ultimate improvement is obtained 

by replacing the analog audio tape re- 

corder with a digital audio tape recorder. 
Digital ATRs: The maximum audio 

signal level accepted by digital audio 
tape recorders before clipping is the larg- 

est digital code the A/D con- 
verter can offer. This level is 

called OdBFS (decibels full 
scale), and all digital levels 
are referenced to it and as- 

sume negative values. The 
noise floor, a consequence 
of quantizing errors, is the 
quantizing noise that is on 
the order of -120dBFS for a 

20 -bit A/D converter. The 
resulting signal to quantiz- 
ing noise ratio is 120dB. 
Quantizing noise occurs 
only in the presence of an 
analog audio signal and can 
best be described as "noise 
behind the signal." At low 

analog input signal levels, the quantizing 
errors result in signal distortions, which 
explains the choice of 20 bits for high - 
quality signal processing. In the absence 

of an analog audio signal at the input of 
the A/D converter, no audible noise exists. 

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

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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The SOL is the analog steady -state 
RMS voltage that deflects the VU 
or PPM meter to reference level 

SOL is expressed in dBm or dBu. 
Manufacturers have chosen - 

20dBFS as the SOL (equal to +8dBu 

SPI. (dB) MICROPHONE OUTPUT VOLTAGE (pV) SNR (dB) 

120 20,000.00 99.21 

74 100.00 53.19 

61 22.40 40.19 

34 1.00 
i 

13.19 

Table 1. Open load SNR at dynamic m crophone out- 
put based on SPL. 

or OVU) , which results in 20dB of 
headroom. This ensures that digital au- 
dio tape recorders will accommodate 
peaks extending 20dB above the aver- 
age. The resulting dynamic range, as- 

suming a low -level SNR of 40dB, is on 
the order of 80dB. 

In analog audio environments that use 

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

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

In analog audio environments that use 

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

digital audio tape recorder headroom to 
less than the 20dB reserved by the man - 
ufacturer in an effort to further increase 

the SNR. Encountered headroom values 

may vary between 12dB and 18dB. Un- 
der these circumstances, there is a high 
probability that occasional audio peaks 

will reach OdBFS. With reduced dynam- 
ic range audio signals, the average audio 
signal energy will hover around OdBFS. 

This could create some problems when 
digital audio tape recorders are used to 
feed analog audio equipment. The OdBFS 

peaks result in +28dBu analog signal 
audio peaks that will overload conven- 
tional analog audio equipment. 

Using digital audio tape recorders in an 

analog audio environment offers a qua- 
si- transparent recording medium. A few 
ground rules will ensure a smooth inte- 
gration into an analog environment: 

The 120dB SNR typical of 20 -bit dig- 

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

Changing from VU meters to 
PPMs is recommended. 

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

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

Digital 

Television 

Fundamentals 

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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¡OK ILET'S TALK CONVERGENCE. 

»» YOU'VE SEEN IT COMING FROM A DISTANCE - MAYBE EVEN TRIED TO AVOID IT, 

BUT THE WHOLE WORLD IS ABOUT TO CHANGE - ENTIRE INDUSTRIES REDIRECTED. AT LOUTH, WE :AN 

HELP YOU GAIN CONTROL. MULTI- CHANNEL DIGITAL BROADCASTI 

NEW MARKET POTENTIAL - THIS IS WHAT WE DO. VISIT US A MMM.LOUTH.CO 

IT'S TIME. AND YOU CAN CHOOSE THE RIGHT WAY TO MAKE AN IMPACT' 
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12,003 THINGS TO 

THINK ABOUT WHEN 

LOOKING FOR A 

VIDEO SERVER. 

The first 12,000 are he 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 -2,002 is our 

professional -quality PDR300 MPEG2 

4:2:2 format. And number 12.003 

is the leadership and experience 

Tektronix brings in delivering 

turnkey systems trat move 

broadcasting technology forward. 

For even more to th nk about, 

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

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

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

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

out firewall protection, if you have a 

direct connection to the Internet and 
are using Windows 95 that is "file - 
sharing" enabled, people on the Inter- 
net can browse your hard disk at will. 

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

G A S I N 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 
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828- 324 -2200. 

cious activity that could indicate that 
someone is trying to "crack" the fire - 
wall. 

If you have an internal e-mail server 
and are connected to the Internet, be on 
the look -out for potential problems. 
One recent technique has been to 
"bounce" spam (unsolicited e-mail) off 
poorly protected e-mail servers. In this 
rather creative activity, someone sends 
a large number of e-mail messages to 
your server and redirects them to their 
intended recipients. Through some clev- 
er manipulation of the e-mail headers, it 
appears that the spam came from your 
site. Then, not only are you deluged by 
the e-mail from the spammer, but when 
the e-mail is particularly obnoxious, 
you can be swamped by numerous e- 

mails from people expressing their dis- 
pleasure at receiving the spam. To avoid 
this sort of security breach, install anti - 
spam software on your e-mail server. 
Several programs are available, and they 
fix a number of e-mail security loop- 
holes. Contact your e-mail vendor for 
suggestions. 
Brad Gilmer is president of Gilmer and Asso- 
ciates Inc., a technology and management 
consulting firm. 

Password 
guidelines 

O Write down your pass- 

word, but then be sure to 
keep it in a safe place. 

(Under the mouse pad is 

not generally considered a 

safe place.) 

© Change your password 
about every six months. 

Use punctuation in your 
passwords. A password 
such as "six;pack" is much 
harder to break. 

O Use different passwords 
for different purposes. For 

example, your power -on 

password and network log - 
on password should be 

different. 

O Do not use family first 
names for passwords. 
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F.0-ble" 
Coffee 

Deadlines. Dramatic stories. Endless pressure. One day can lead right into the next when you deliver the 

You don't work 
a five -day week. news. At Quantegy, we realize that it's not just the story you're sending out with every broadcast It's your 

You work a 

120- hour -day. 

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 

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

Call 1.800.752.0732 Fax 1.800.628.0535 www.quantegy.com 
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Ask Dr, Digital 

Component level repair in a black box world 
BY STEVE EPSTEIN 

Believe it or not, 1 am still getting 
requests for the 7788 modification 

for those old Tek 529 scopes (see "Ask 
Dr. Digital," Feb. 1998, p. 58). And, 
while researching a reader question, I 

found the following letter in the May 
1982 issue of Broadcast Engineering: 

With reference to the 
article "Transistors 
Solve Tube Problems 
for the 529" on page 
74 of the December 
1978 issue of Broad- 

cast Engineering, I have determined that 
changing the value of the newly added 
zener base bias diode from 27V to 12V 
(1N4742) allows Qí64 and Q264 to oper- 
ate nearer the Vn and dissipation of the 
original tube design. This prevents ther- 
mal runaway and latch -up conditions 
from occurring to the output stages, 
while preserving the original dynamic 
range and linearity of the display. 

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

For those who wish to take a chance, 
the original modification can be made 
to work by carefully altering the value of 
R123 to reprogram the current source 
Q124, so that the feedback pairs Q144- 

Qis, and Q244 -Q254 are operating in the 
center of their dynamic range, with the 
vertical position knob in the center of its 

range and the DC balance set for equal 
DC voltages at Q154 and Q2s4 collectors. 
The existing Rita is usually paralleled 
with a selected resistor to do this. 

Edgar Lee Howard 
Supervisor, Special Projects 
WOSU -TV, Columbus, OH 

13c 

Well there you have it, if you made the 

modifications to those 529s, and they 
didn't work quite the way you expected, 
maybe Edgar has the answer. 

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

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

Kepa Murua 

Yes, probably a dif- 
ference in protocols. 
Nevertheless, I am 
checking with Tek- 
tronix (Grass Valley) 
to obtain the instruc- 

tion set for the 110/200 series switchers. 
If I can get it, I will modify the program 
to work with the 100 /200 series as well. 
If anyone is interested in a version for 
the 100/200s, let me know. 

This is customer service 
Now, on to one of my favorite sub- 

jects - customer service. Recently, I 

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

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

Component level repair 
While we're on the subject, I'd like to 

address the value of component level 
repair, which seems to be a dying art. 
It's no wonder; with most of today's 
equipment, it is cheaper to replace the 
equipment rather than to repair it. Many 
times, I have spent an hour repairing 
something that I could have replaced 
for a few dollars. Although at the time, 
it may not have been cost -effective, 
practicing my repair skills has paid off 
many times. For example, last week I 

was upgrading an old 486, and while 
removing the CPU, I managed to pop a 
220 surface -mount capacitor off the 
motherboard. As it turned out, one of 
the mounting pads had separated from 
the motherboard, leaving only a small 
trace and feed -through hole about the 
size of an "i." It took about 15 minutes 
to get the motherboard out, heat up the 
soldering iron and execute the repair, 
but in the end, it worked. So far, every 
computer technician that I've talked to 
has had the same response - "replace 
the motherboard." They may be tech- 
nical, but electronics is apparently be- 
yond their area of expertise. 

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

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

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

You can start with just two channels, or as many as five. It stores up to 18 hours of 
broadcast -quality programming, and it even supports fiber channel networking. And all 
you need to get started is just $65,000* and a little space in a standard rack. 

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

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

l'.S. list ;trice 
1)1997 ßeWlelLpar'kad Co. 7T1VIU7114/ßE 
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The $68.000* HP MediaStream 
Disk Recorder: Digital 

video comes down to earth. 
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Transmission & Distribution 

Transmitter maintenance 
BY DON MARKLEY 

Far too many years ago, this author 
started work at a full -time AM radio 

station in a market that barely fell within 
the top 100. As the new kid on staff, the 
assigned hours were between midnight 
and 8 a.m., with Tuesday and Wednes- 
day off; a truly great shift. On the other 
hand, it worked well for a student and 
included sole or shared participation in 

transmitter maintenance. 
The transmitter was a 5kW Westing- 

house, originally installed in 1948, but 
it looked as though it had just been 
delivered. Once each month, it was 
washed internally with soap and water. 
Periodically, the outside was paste waxed. 
It had about 1,000 meters that allowed 
for the monitoring of all the voltages. 
They were religiously maintained at their 
proper values and faithfully logged. All 

reasonable spare parts were carefully 
inventoried and stored. In those days, 
the high -voltage rectifiers were mercury- 

vapor types. New tubes had to be oper- 
ated with only filament voltage for sev- 

eral hours to remove the mercury from 
the elements before high voltage could 
be applied. That was done in a spare 
socket, and the tubes were stored up- 
right until needed. 

A ledger was maintained in the opera- 
tor's console. Everything that had been 
done to the transmitter since it was in- 

stalled could be found in that ledger. 
Whenever a failure occurred, all symp- 
toms were detailed along with the perti- 
nent meter readings and the necessary 
repairs. When someone new was hired, 
the first requirement was to read the 
transmitter's instruction book. The sec- 

ond was to read the ledger carefully. The 
immediate result of this was that every- 
one at the transmitter was familiar not 
only with its theoretical workings but 
also with every problem that had ever 
occurred. The final result was that when 

FRAME GRAB 
A look at the consumer side of DTV 

Projection TVs will be the early 
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Early HD adopters will buy HD and widescreen projection, not CRT, 
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the transmitter did have a problem, re- 

pairs were accomplished very quickly. 

Unscheduled downtime for the trans- 
mitter averaged less than two hours per 
year. That was for an all -tube transmit- 
ter. Let's face it, that kind of reliability is 

highly acceptable even for modern solid - 
state equipment. 

It should be pointed out that the anten- 
na tuning units were also kept clean and 
in good mechanical condition. The radi- 
als were all resoldered every four or five 

years. Nothing was allowed to grow 
within 20 feet of the towers. Everything 
was mowed, painted regularly and 
cleaned, resulting in a reliable and stable 
station. 

That was then, this is now 

Now, the situation has obviously 
changed. For one thing, there is no row 
of 8008s lined up at the transmitter 
waiting to be installed. Except for a few 

stations in the largest markets, there is 

no full -time staff at the transmitter. Most 
radio stations are lucky if there is one 
full -time technician with less than three 
stations to maintain. 

However, it is still possible to find a 

well- maintained station here and there. 
One example is WBOC -TV in Salisbury, 
MD. Although the station is not manned 
on a full -time basis, one technician is 

assigned as the transmitter supervisor. It 
is his responsibility to see that everything 
at the transmitter site is properly main- 
tained and adjusted. The old RCA trans- 
mitter was operating as though it was 
new. Every pilot light in every push 
button worked. Even those weird little 
meter relays all worked perfectly. The 
newest klystron in the place had more 
than 80,000 hours on it, yet the trans- 
mitter performance was perfect. The 
transmitter wasn't the only piece of equip- 
ment that functioned in this manner. 
Although much of the test equipment 
was old, it all worked as if new. This was 
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The installation of a new all -digital production switcher into an 

all -analog broadcast facility created a brig challenge. The Miranda 

imaging Series of conversion products have exceeded our expectations 

with the flexibility and stability that we needed in our transition 

to digital." 

-Bob Sink, Engineering Maintenance Supervisor 

UPN44 WTOG, St. Petersburg, Florida 

Miranda 
Miranda Technologies inc. 

Tel. 514.333.1772 
Fax. 514.333.9828 

1-800-224-7882 

www.miranda.com 
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' +111ifion And Audi" Interfaces 
Space age tools at an earthly price /performance ratio. The imaging Series offers a 

wide range of modular, thoroughly engineered interfaces for a systems solution that 

grows with your digital facility. Your choice for high quality, ease of use and reliability. 

4:2:2 /NTSC /PAL encoders and decoders Ancillary Data Processors 

4:2:2 /EAV D to As and A to Ds 4:2:2 Ethernet MUX /DEMUXs 

Audio D to As and A to Ds Digital Video & Audio DAs 

4:22 & 4fsc Converters ,- Frame Synchronizers 

Logo Generators 4sk ct., control sbjtware! 

4RU frame fits up to 16 imaging Series video and audio modules 

fill power redundancy with second power supply 

Built -in serial port for remote control 

Not- swappable boards and power supplies 
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simply the result of continuing, careful 
maintenance. By the way, the place was 
spotless. 

The lesson to be learned is simple; if the 
goal is a stable, reliable station operating 
right up to the capability of the equip- 
ment, provide plenty of tender, loving 

care. For every piece of gear, operating 
parameters have been determined by the 
equipment's designers for proper perfor- 
mance. When these parameters are al- 

lowed to vary from the desired values, 
system performance falls off. Every part 
in the transmitting system is there for a 

specific reason. Therefore, every part 
should be kept in place, adjusted proper- 
ly and, most important, known to the 
technician responsible for the system. 

Proper care and feeding 
Critical to the operation of any elec- 

tronic system, especially high -power 
equipment, is cleanliness. Accumulations 
of dust and dirt reduce component cool- 
ing, increasing the failure rate and de- 

creasing the system performance. Ulti- 
mately, dirt accumulations will lead to 
premature system failure. If you don't 

Production Clips 

keep the equipment clean and properly 
adjusted, it will go to that great porcelain 
convenience in the sky sooner than nec- 

essary. This could lead to the swift depar- 
ture of those responsible for the servic- 
ing of such systems. 

The solution is quite simple. The re- 

sponsible technicians should learn about 
each piece of equipment in the system 
thoroughly. That means, at a minimum, 
carefully studying the instruction books. 
If training is available, hound the ad- 
ministration until those responsible are 
allowed to attend the factory school on 
major items. Then, get the place clean 
and operating properly. This usually re- 

quires significant hump busting when 
taking over a poorly maintained system. 
After that, the job really becomes simple. 
Maintain adequate air flows in all cool- 
ing systems and change filters religious- 
ly. Once everything is properly adjusted, 
do the little touch -ups that will keep it 

that way. Actually, less work is required 
to maintain the systems in this way than 
if you let them go to pot and then have to 
repair them. 

You absolutely must convince the 

management and programming gurus 
to allow regular scheduled shutdowns 
of the equipment. Pick one night month, 
midnight or so until five or six in the 
morning, to go through the system. In 

the interests of safety, have someone 
there to help. During that period, it is 

possible to do the necessary cleaning and 
adjustments to put the system right again. 

You are faced with two simple choices. 
Either plan for scheduled shutdown and 
maintenance or experience unplanned 
shutdowns, probably at the most incon- 
venient times. Of course the transmitter 
will still have an occasional failure that 
takes you off the air. But, if you maintain 
it properly, those failures will be at a 

minimum. The current mode of pro- 
grammers seems to he to stay on the air 

at all times. That is a totally unreason- 
able approach to the technical side of 
the station. If no interruptions at all are 
desired, the station must have a standby 
transmitter and antenna to allow every- 

thing to be properly maintained. 

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

Fundamentals of grounding 
BY KEITH SWITZER 

Proper grounding of any building or 
studio is essential not only to pro- 

tect the people who work there, but to 
also protect the facility and equipment. 

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

the earth. Therefore, grounding systems 
must offer protection 
from both electrical sys- 

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

POWER 
COMPANY 

TRANSFORMER 

PHASE CONDUCTORS 

GROUNDED CONDUCTOR (NEUTRAL( 

CONDUCTOR SIZE 
PER NEC 250 -94 

MAIN 
BONDING 
JUMPER 

GROUNDING 
ELECTRODE 
CONDUCTOR 

ELECTRODE SYSTEM 
NEC 250 -81 OR 83 -- 
MAY CONSIST OF: 

WATER PIPE 
STRUCTURAL STEEL 
RING GROUND 
CONCRETE ELECTRODE 
ROD OR PIPE 

N 

E 

U 
T 

R 

A 
L 

GROUND 

L 

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

50 Broadcast Engineering Jul, 1998 

Ground resistance 
Many tactors arc im- 

portant in determining 
the overall effectiveness 
of a grounding system. 
The resistance of the 
earth itself (earth resis- 

tivity) can significantly impact the over- 

all impedance of the system. Several 

factors, such as moisture content, min- 
eral content, soil types and soil contam- 
inants, determine the overall resistivity 
of the earth. In general, the higher the 

soil moisture content, the lower the 

soil's resistivity. If your soil has high 

impedance, you can use any of several 
products to help reduce earth resistivity 

and maintain a low system impedance. 
A megger is used to measure ground 

resistance. It uses a voltage source and 
an ohmmeter to directly measure the 
earth's resistance. Ground resistance 
should be measured whenever a ground 
system is first installed. The NEC, Sec- 

tion 250 -84 requires that a single elec- 

trode consisting of a rod, pipe or plate 
with a resistance to ground of 2552 or 
more be augmented by one additional 
electrode of the type listed in Section 
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of the path to 

digital transit 

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

confusing journey for many broadcasters. 

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

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

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

Technology Evolves. We Take You There_ 

PROFESSIONAL COMMUNICATIONS SYSTEMS 

n % .., . MI 1 .F.,., 
5426 Beaumont Center Blvd. 

Tampa, FL 33634 (800) 447 -4714 

www.pcomsys.com 
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250 -81 or 250 -83. If you need more 
soil contact, extra electrodes can be 

used. These electrodes should always 
be installed so that they are at least six 
feet apart because spacing less than six 
feet decreases the rod efficiency. The 
goal when deciding how many and 
where to locate ground rods is to en- 

sure that the maximum amount of 
fault current can be safely discharged 
into the earth. 

Building exterior grounds 
The metal columns around the pe- 

rimeter of a building, when properly 
grounded, are excellent grounding 
electrodes and provide a good path 
into the earth for any fault currents 
that may develop on the system. A 
well- designed perimeter grounding sys- 

tem provides an equi- potential ground 
for all the buildings and equipment 
located inside. 

The system's ground ring conductor 
size will depend upon the size of the 
electrical service but is seldom less 

than 1/0 AWG copper. In some cases, 

CABLE TRAY ANO CONDUIT 
GROUNDING A BONDING 

CABLE TRAY AND COVER BONDING e 

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

an electrical design may require ground 
rods in addition to the perimeter 
ground ring. Because the ground rods 
can reach deeper into the earth where 
the soil moisture content may be high- 
er or the soil may not have frozen, 

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 
gms@gmsinc.com 

ENG EFP POV MADE EASY 

COMPACT MULTIBAND 
MICROWAVE SYSTEM 

Lightweight 
Rugged 

2/7/13 GHz 

Frequency agile, push button or RS -232 control 

Dual Audio 

Replaces 3 radios at a fraction of their cost 

This desks has not been authorized as required by the rules of the Federal 
Comoro bans Commission. This device is nol and may not be offered for sale 
or base. or sold or leased aid authonzaUOn Is obtained 

See us at NAB Booth 13257 
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ground rods help minimize the effects 
of dry or frozen soil on the overall 
resistance of the perimeter ground 
system. The ground ring and ground 
rods should be installed at least 24 

inches from the foundation footer and 
18 inches outside the roof drip line to 
allow for the greatest use of the water 
runoff to maintain good soil moisture 
content. 

Sometimes you'll see triad (triangu- 
lar) ground rod arrangements speci- 
fied. Triad arrangements are not rec- 

ommended unless the spacing between 
the ground rods is equal to or greater 
than the individual ground rod length. 
Three rods in a straight line spaced at 
least equal to the length of the individ- 
ual ground rods are more efficient 
and result in a lower overall system 
resistance. 

Interior grounding 
Most electrical equipment must have 

a grounding conductor as dictated by 
the NEC. This is usually handled by the 

ground connection on the device's plug. 
Equipment that incorporates a double 
insulation system does not need a 

grounding conductor. This includes 
small tools such as most drills, saws 

and other appliances. However, in some 
cases, additional grounding is some- 

times needed. If so, ground plates pro- 
vide convenient accessible grounding 
points throughout the building 

Section 250 -42 of the NEC establish- 
es six general conditions where certain 
noncurrent -carrying metal parts of 
fixed equipment must be grounded: 

Whenever such metal parts are locat- 
ed within eight feet vertically and five 
feet horizontally of ground or any 
grounded objects a person may touch. 

Whenever exposed metal parts are 

located in wet or damp locations. 
Whenever metal parts are in electri- 

cal contact with metal. 
When metal parts are in high -risk 

locations. 
When supplied by metal -clad, metal - 

sheathed metal raceways (see Figure 1). 

Whenever any other wiring method 
that has provisions for an equipment 
grounding conductor is used. 

Where fixed equipment operates at 
over 150V to ground. 

www.americanradiohistory.com

www.americanradiohistory.com


Our global success as a leader in digital 

single and multichannel automation 

is founded on the reliability of our products, 

our track record of over 1000 channels on air 

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

Worldwide USA 

14 Cedarwood Suite 250 
Chineham Business Park Airport Park 
Chineham 35 Airport Road 
Basingstoke Morristown 
Hampshire RG24 8WD NJ 07960 

Tel +44 (0)1256 379000 
Fa.:. +44 (0)1256 707359 

Tel. 973 631 6200 8 1 800 267 8800 
Fax. 973 631 6206 

DAL 
www.drake- automatlon.com Drake Automation 
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To grow in 
broadcasting 
you need lime, 
money, guts, 

and Intraplex 

Your new acquisition is finally signed, 
now you need to operate profitably. 

Consolidate your program audio, LAN/ 

WAN network, phones, faxes, traffic and 
billing on one single high quality digital 

line. The Intraplex STL PLUS gives you 

integrated two -way transmission over any 
distance, over any terrain at a fraction of 
the cost of individual communications 
links. It's bi- directional, so you can receive 
audio backhaul at the same time. What's 

more, you can stay in touch without run- 
ning up the long distance phone bill. That's 
why more groups choose Intraplex than 
any other digital transmission solution. 
Call us at 978 -692 -9000 or visit our 
web site at www.intraplex.com. 
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77uß STL PLUS 
Tl System transmits 
program audio for 
STLs, 7:5Ls and inter- 
city links, data for 
remote consol and 
LANs, and voice for 
off- premise extensions 
and interrom. 

í1Tr 
Jll 

Intraplex 
Intraplex, Inc. 
3 1 'berty Way 
Westford, MA 01886 
978.692.9000 
978.692.2200 fax 
httpi/www.intraplex.com 

Since the early 1970s, the NEC has 
required that all receptacles installed on 
15 and 20A circuits be of the grounding 
type. (See Figure 2.) Grounding type 
receptacles are the "three -pin" devices 
now common. Although adapters are 
often used to connect three -pin equip- 
ment to two -pin outlets or to "float" 
chassis, be careful. Not only is that 
probably not going to meet code, you 
may be creating a safety issue. 

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

Cable trays 
One area that engineers sometimes 

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

An often- forgotten step in the instal- 
lation process is that of grounding each 
section of the metal tray. The mechan- 
ical splice plates are not an adequate 
path for fault current. And, in the case 
of location within AM tower sites, a 

long piece of cable tray can become a 

radiator and generate high levels of RF 
noise. 

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

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

placed across each joint. 

Keith Switzer is senior applications engineer at 
ERICO, in Solon, OH. 
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SIGNALS PASS 
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T? 
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SNELL 

YOUR B H T E R 
Why does my signal 

need to be spotless in 
the new digital era? 

Digital TV could impress your viewers with 
enhanced picture quality. But going digital 

calls for new standards of signal conditioning. 
Any noise or decoding artifacts such as 

cross -luminance and cross -chrominance 
that remain in your video signal will be 

encoded and transmitted along with the picture. 

As well as using up expensive bandwidth, these 

will be magnified if the picture is upconverted 
to HD. The solution is precision decoding and 

signal conditioning. 

What am 
Your racks may be full of decoders, but for the 

missing with high -end decoding that is essential in the 

my current transition to digital you need a quantum leap 

decoders? forward in quality. The best approach is to use 

intelligent decoders that analyze the picture 

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

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

the best possible algorithms to guide its processing decisions. 

Will my archives be able to match 
these new digital quality standards? 
In the digital era, much of the program content will be 

archive material. Because this will often be mixed with 

digitally originated sources, it's vital that you use high quality 

signal processing when you retrieve it. Without precision decoding 

and really comprehensive signal conditioning, differences in 

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

DIGITAL 
/íy 

What sort of filter / 
O 

do I need to remove 
different types 

of noise? 
There is no single filter that can handle 

all types of noise. 

Transmission systems such as 

satellites can cause random 

broadband noise and impulsive 

noise like "sparkles ", depending on 

atmospheric conditions. Analog 

recording onto videotape can 

produce noise and dropout. And 

then there are the scratches, dirt or grain found on film transfers. Good signal 

conditioning will offer combinations of recursive, spatial, median and linear 

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

particular environment. 

Can cleaner signals help me to 
save money? 

Yes. Dirty, noisy signals mean inefficient 

compressors. That's because compression 

encoders cannot distinguish between 

noise and the real image. Worse than 

that, noise, being random, occupies 

even more of the compression 

bandwidth than predictable picture 

differences. If you clean up your signals 

thoroughly, you can either broadcast more 

channels at the same bitrate or provide your viewers 

with much better quality pictures. 
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t) SNELL & WILCOX 

THE CLEAREST CHOICE IN 
SIGNAL PROCESSING FROM 

SNELL &WILCOX 
Precise decoding, noise reduction and signal conditioning will maintain excellent 

picture quality in your transition to digital television. 

MDD2000 /MDD550 Digital Decoders 
Unique proprietary technology ensures the highest 
standard of decoding currently available, no matter 

what the nature of the source. 

MDD500 Digital Decoder 
Adaptive field comb decoder provides crisp, sharp 

pictures with minimum delay mode operation. 

`My signals 

have never 
been so 

clean' 

MDD 1000 Digital Decoder 
A patented Digital Gate combined with line comb filters 
for accurate decoding of even imperfect, unstable sources. 

Prefix CPP100 /CPP200 Pre -processors 
The single -box solution to pre -processing, significantly 

reduces bit rates while enhancing picture quality. 
CPP200 adds digital audio embedding. 

NRS500 Noise Reducer 
Seven advanced digital filters tailored precisely to 

different noise characteristics make this the definitive 
image enhancer. 

NRS50 /30 Noise Reducer 
Multi-purpose noise reducers combining 3D median, 

recursive and spatial low -pass filters. 

CLEANING 
power- 

Superb 
ARTIFACTS 

CAN 

Kudos IQ Modular Range 

All the functionality and control needed for going digital, 

noise reduction and four advanced 10 -bit decoders. 

For more information and product details call us on: 

408 260 2800., 
E -Mail: info @snellusa.com 

www: snellwilcox.com 
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DTV Express: 
On the road to 
television's 
future 
An ambitious 
educational 
effort takes 
to the streets. 

E y' Jerry Whitaker 

The challenge of moving from the familiar technology of 
NTSC to the largely unknown technology of DTV is that 
many of the important issues are still being sorted out, not the 
least of which is whether the possible implementations of 

DTV will work for any given station. The need for accurate informa- 
tion on digital television is at its peak now, as stations begin seriously 
planning for DTV transmission. The DTV Express, one of the most 
significant educational efforts in memory, is targeting this ongoing 
need. 

Photo: After construction was completed, the DTV Express truck took to 
the road and made a stop near the U.S. Capitol building in Washington, 
DC. (Photos courtesy DTV Express.) 
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( An ISO 9001 Registered Company) 

DTV Express: 
On the road to 
television's future 

The DTV Express, a joint effort be- 

tween the Harris Corporation and the 
Public Broadcasting Service (PBS), is a 

nationwide educational initiative aimed 
at informing broadcasters about the 
next generation of television technolo- 
gy - digital television. The 18 -month 
road show includes a 66 -foot tractor - 
trailer featuring equipment and pro- 

Patch Panels & Ja 

www.trompeter.com 

Took & Training 

Patch Cords and 
Cable Assemblies 

DTV Network 
Conversion 

Can Be 
Risky, Painful, 

Expensive 
and Disruptive. 

Or You Can Call 
TROMPETER 

First. 
Don't be concerned because you've never done 
this before...just call in the coax network expert. 

Trompeter is the RF connection specialist with 
35+ years experience working with high frequency 
transmission line applications. We know how to 

get you from here to there safely because the 
challenges of converting your station to DTV 

or HDTV are standard assignment for us. 

With Trompeter you get more than high quality 
parts we offer complete DTV wiring packages 
that include jacks, panels, cables, automated tools 
and training. Check it out on our website or call 
for our new DTV /HDTV Handbook! 

ArROMPETER 
® ELECTRONICS, INC. .1 ` 

RF SHIELDED CONNECTORS 

GET QUOTES FAST...VISIT OUR WEBSITE TODAY! 
www.trompeter.com or call: 818 -707 -2020 
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Equipment installa- 
tion requ red an army 
of engineers and 
months of work. A 
significant amount of 
time was spent work- 
ing out interface and 
integration issues be- 
tween different sys- 
tems. 

;ramming demonstrations, a three -day 
technical and one -day management cur- 
riculum, and press briefings at approx- 
imately 40 sites throughout the United 
States. 

The DTV Express has two primary 
components: 

The demonstration vehicle provides 
working demonstrations of DTV tech- 
nology, equipment and systems. Dem- 
onstrations of end -user scenarios in a 

so- called living room of tomorrow are 
also available. Through a variety of 
demonstrations, the many services af- 
forded by DTV technology (HDTV, 
surround sound, multicasting and data - 
casting) are presented. 

A training curriculum provides prac- 
tical, up -to -date information about the 
technical, managerial, economic, legal 

and regulatory aspects of DTV imple- 
mentation. 

The goal of the DTV Express is to 
enable attendees to understand the full 

potential of DTV and avoid the poten- 
tial implementation pitfalls. Naturally, 
a key component of this process is eval- 
uating DTV transition options for var- 

ious types of stations. 
Speaking from personal experience, 

this observer can attest to the enormous 
effort that the organizers have put into 
the project and to the wealth of infor- 
mation now available to the TV engi- 
neering community. 

Inside the truck 
The DTV Express truck, which was 

integrated by Harris Broadcast Systems 
Group, is divided into two areas: the 
technical plant (station areas) and the 
consumer areas. The station side con- 
tains studio and transmission equip- 
ment that broadcasters need for their 
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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, weve 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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DTV Express: 
On the road to 
television's future 

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

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

Technical systems are configured to 
handle high- definition in the 1080i for- 
mat and standard definition in 480i 
format. Progressive formats will be add- 
ed with planned equipment upgrades 
during the tour. 

The completed master -control area, showing the slide -out video and audio switchers. 

Station -area capabilities 
So what can you do in the truck? The 

following capabilities are provided to 

show engineers how HD can be han- 
dled at the station. 
High -definition (distribution is un- 

Coaxial Cable. Ridged Line. Waveguide. 

Whatever your needs for DTV transmission 
line- coaxial cable, thermally compensated 
rigid line or circular waveguide- Andrew can 
supply it. Reliable HELIAX® air dielectric 
coaxial cable is available in sizes up to 5 ", 

including new high power HJ9HP -50 cable 
with an average power rating higher than 
6 -1/8 "cable. HRLine® and MACXLine® rigid 
coaxial lines are thermally compensated to 
provide twice the life of standard rigid lines; 
now shipped in sizes from 3 -1/8" to 
8- 3/16 ". GUIDELine® circular waveguide 
has cross -polarization cancelling rods for 
lowest attentuation and highest power. All 

are conservatively rated. For any power or 
attentuation needs, contact Andrew first. 

Andrew Corporation 
10500 W 153rd Street 
Orland Pork, IL 60462 
Visit our Web Site at 
http://www.andrew.com 

1 -800 -DIAL -4 -FtF 

A /DREW® 
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Feeling a bit concerned I bet ... 

You Should Be!- 

o 

® IA®_o1_ 0 01 

1 System Technology 
Nineering Equipment Procurement Installation 

., . 
Not only have we navigated this river before ... 

We were their first ones down it. 

r;Digital 
System Technology, 

tfe fi st licensed di 9 ita television station ine United States. 

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

Digital System Technology, Inc. 

16027 rrow Highway, Suite D / Irwindale, CA 91706 
Phone 626/472 -7701 Facsimile: 626/472 -7710 Website: www.dstech.com 
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DTV Express: 
On the road to 
television's future 

compressed at 1.48SGb /s, SMPTE 
292M standard): 

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

HDTV camera. 
D -5 VTR recorder. 
Up and down format converters. 
HDTV monitoring, digital routing 

and video system equipment. 
Standard definition (distribution is 
uncompressed at 270Mb/s, SMPTE 
2S9M standard): 

16:9 SDTV camera. 
Graphics system. 
DVCPRO VTR. 
SDTV four -channel video server; 
SDTV four -channel master -control 

switcher. 
SDTV monitoring, digital routing and 

video system equipment. 
Audio (distribution is AES /EBU 
throughout, with stereo, Dolby Pro- 
logic and six -channel AC -3 capability): 

Digital audio mixer. 

The home theater section of the truck includes a variety of display types and ancillary 
services. 

CD and digital audio storage. 
Monitoring and other audio system 

equipment. 

Master clock, time code and automa- 
tion systems: 

Data broadcasting origination equip- 

Winsted 
Pullout 

Tape 
torage 

to 

One of 
many 
styles to 
choose 
from. 

There's more than one kind of tape compressio 
o 

as many tapes as possible into the smallest space. In fact, 
Il store more tape in less space. Our free design service 
s you plan your library system. Call a Winsted design 

ineer today at 800 -447 -2257. 

1 -800- 559 -6691 

Uinstefl 
Circle (30) on Free Info Card 

66 Broadcast Engineering July 1998 

Don't get tangled in the Web 
Use the Internet 
for Broadcasters 

as your guide 
This first edition of an 
annual publication 
covers the effects of 
the Internet on 
broadcasting. The li1*o 

content includes technology and manage- 
ment articles, case studies, and a directory 
of Internet resources, which lists Web sites 
and email addresses for equipment sup- 
pliers, services, information sources, and 
organizations, as well as newsgroups and 
search facilities of interest to broadcast, 
video, and audio professionals. Softbound, 
92 pp. ISBN #0- 95178- 267 -3. 

Order #2673, $29.95 
v 1 1 

MTERTEC ÉÑGÏÑEER/MG PUBLISHING IF80988 

11116kJET a 
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THE DATA COMPANY THAT KNOWS VIDEO 
LIKE THE OTHERS DON'T. 

'or over 50 =; 
ompany on Air' 

years, we've focused our whole 
the area where a read /write head 

/The latest 
Ampex DST 

user -replaceable 
read head 

asses over a recording surface. This point of contact 
etween data and machine is the center of everything we do. 

/ith this technology as a core, we've earned over 7000 patents. 

Including a number of advances that have literally made the broad- 

cast industry what it is today. And now, we think you'll be interested 

i our latest breakthrough. The scalable Ampex DST' family of products. 

igital video archives with accessibility that nobody else can match. In fact, we 

c : n archive or restore files up to 6x faster than any other device on the market. And 

t ere's a good reason our technology is so far ahead. Because we've put the full weight 

o our experience behind digital archiving since 1991. So if you want a company that can 

t.ke you into the next generation of video technology, that's us. Because that's what we've 

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

AMPEX 
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Taking Serial Digital Video 
Transmission Farther. 

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

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

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

Communications 
Specialties, Inc. 

Envision ng the future Exceeding expectations 

Phone: 516- 273 -0404 / Fax: 516- 273 -1638 
E -mail: info©commspecial.com 
INTERNET.. http : //www.commspecial.comBE.htm 

Call 1- 888 -4 -FAX NOW or 
1 -516- 273 -1710 to retrieve information 

Fibervision and Scan Do are registered trademarks and FaxNOW is a trademark 
of Communications Specialties, Inc. ©1998 Communications Specialties, Inc. 
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DTV Express: 
On the road to 
television's future 

ment. 
Studio to transmitter link (multiplexed 

ATSC and NTSC programs). 
Transmission and RF: 

8VSB exciter. 
NTSC exciter. 
RF "impairment generator." 
Equipment to demonstrate DTV/DTV 

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

360 Systems 
ADC Telecommunications 
AmPro Corporation 
Barbizon Light 
Belden Wire & Cable Company 
BEST Power 
Chyron Corporation 
Clear -Com Intercom Systems 
COMPAQ 
Dolby Laboratories 
EF Data 
Harris Corporation Broadcast Div. 
Hewlett Packard 
Ikegami Electronics 
Intel 
JBL Professional 
Lanier Worldwide Inc. 

Leitch Incorporated 
Lucent Technologies 
NETSCAPE 
NUCOMM 
NVISION 
Panasonic 
Philips 
PRODELIN Corporation 
Samsung Electronics 
Sencore 
Snell & Wilcox 
Stanford Research Systems 
Sun Microsystems 
Sunfire Corporation 
Symetrix Inc. 
Tally Display Corporation 
TASCAM 
Tektronix 
VEGA 
Vinten Inc. 

Wohler Technologies 
YEM Inc. 

Zaxcom Inc. 
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"5 Doctorates, 34 degrees and 32 

techni, al qualifications, combined 
with o /er 1500 years of UHF 

Broadcast experience, have worked 
to maE e EEV 10Ts the world's No.1 

choice for high power analog 
UHF P' transmitters. A purchasing 
decisicI made easier for you when 
considering that analog IOT 

transmitters are upgradeable to 
digital operation. 

Additionally in preparation for 

the digital broadcast age, EEV has 

developed a full range of digital 

10Ts. Production resources have 

been increased, ensuring your 

access to unrivalled products and 

engineering support. Who better 

to help you into the digital age 

than EEV ?" 

Circle (40) on Free Into Card 

www.eev.com 

A MAMMA' OF THE 

GENERAL ELI :TRLC COMPANY PLC 

OF ENGLAND 

USA: EEV, Inc. 4 Westchester Plaza. 

Elmsford. NY 10523 

Telephone: (914) 592 -6050 
Toll Free: 1800 DIAL EEV 

Facsimile: (914) 682 -8922 
E -mail: info@eevinc.com 

UK: I I L ,te t Ouse Lane, 

Chelmsford, Essex CM 12QJ England 
Telephone: +44 (0)1245 493493 
Facsimile: +44 (0)1245 492492 
E -mail: info®eev.com 

CANADA: i 1 V Canada Ltd. 
6305 Northam Drive. Unit 3, Mississauga. 

Ontano L4V I H7 
Telephone: (905) 678 9811 

Facsimile: (935) 678 7726 

E -mail: info@eevinc.com 

THE HEART OF YOUR DIGITAL UHF TV TRANSMITTER 
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PANEL ANTENNAS 
FM UHF VHF 

IminAhen 
You Want More 
Than Just An 
Antenna 

I w ri et vra r r1 

M a d e i n U S A s i n c e 1 9 5 4 

JAMPRO ANTENNAS /NF SYSTEMS, INC. 
P.O. Box 292880 

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

www.jampro.com E-Mail: jamproOns.net 

HELUAX is a registered trademark of Andrew Corporation 
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DTV Express: 
On the road to 
television's future 
and DTV/NTSC RF interference. 
Satellite hardware: 

Satellite receive -only earth station, Ku -band. 
Digital and analog demodulators. 
Decoder for satellite compressed bitstream. 

Other support hardware and systems: 

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

HDTV, SDTV, and audio monitoring, routing, distribution 
and conversion equipment. 
Consumer area capabilities: 

HDTV and SDTV video projectors. 
Six -foot 16:9 screen, 34 -inch direct -view DTV and 27 -inch 

NTSC TV sets, 42 -inch flat- screen plasma display. 
Six -channel surround -sound audio system. 

Data broadcasting: 
Computer system with ATSC receiver /decoder plug -in 

cards. 
Computer printer. 

All aboard 
The DTV Express instructional effort is unique in broad- 

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

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

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

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

DTV Express tour 
schedule 
The remaining stops on the DTV Express tour 
for 1998 are: 

WNET, New York, Aug. 3 -7 

New Jersey Network, Trenton, NJ, Aug. 10-14 

WHRO, Norfolk, VA, Aug. 24-28 

KET, Louisville, KY, Aug. 31 -Sept. 4 

WETA, Washington, DC, Sept. 7 -11 

Wisconsin PTV, Milwaukee, Sept. 21 -25 

Ohio PTV, Columbus, OH, Sept. 28 -Oct. 2 

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

WFYI, Indianapolis, IN, Oct. 19 -23 

South Carolina PTV, Colombia, SC, Oct. 26-30 

WJCT, Jacksonville, FL, Nov. 2 -6 
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omark's 
dvantage 

s Digital. 
COMA ' K invites you to view the future now. Our Ilamifiaigt 
Tr-ansm er with 100 digital 8 -VSB Modulator is a new hallmark 
in broad asting history. Its proof- positive of COMARK's commit- 
ment to eliver digital technology that revolutionizes the industry. 

"Advan r ;ge" is the heart and soul of COMARK's innovative family 

of prod cts and sen. ices def ninp the digital age. 

100% GITAL MODULATOR../igtal signal processing with 
the Ilea est possioie o tput. (SNR wetter than 33dB). 

DIGIT L ADAPTIVE PRECORRECTION. Highest quality 

NETW RKED SYSTEM CONTROL. Our flexible architecture 
;ives y. the information and control you need. 

SCA 

cc.. is 

INTU IVE GRAPHICAL USER INTERFACE (GUI). This 

glaces t gertips. 

COMA K QUALITY AND SUPPORT. The power of 
innovati n ano crpc once COMARK pioneered high power 
UHF Ii transmitters. 

LE TRANSMITTER CONFIGURATIONS. JO 

To us. forcing analog into a digital world is not 

an option. Delivering 100 reliable digital 

..o..... o. ,.,. SERVICES services such as HDTV multicasting and data 
require : technological partner capable of going beyond theory. 
COMA K Digital Services (CDS) is an experienced leader in 

digital t vision systems solutions. 

For co .tete. detailed information and working specs, view 
our we. .ite: www.comarkcom.com. 

Emm :1uar1 
Now y. , know why COMARK's Advartage ` Winner for 

Enémrennç 
is digital uen:e 

CO RK Communications, Inc . 

C'MARK Digiti Services 
www.comrkcorn.rem 
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So you 
need to 
buy a 

transmitter? 
Choose carefully, there's a 
lot riding on this decision. 

By Don Markley 

Congratulations. You have finally reached the 
point in your professional career where you are 
part of "management." That is, you have at- 
tained the experience and expertise necessary for 
the owners and the station manager to look to 

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

In the early days of television, there was one brand of 
equipment that was considered by the majority of technicians 
to be the industry leader. With one possible exception, it was. 
Unfortunately, neither of those brands survived, which cer- 

tainly gives one room for thought. Today, their names can be 

72 Broadcast Engineering July 1998 

used without the fear of favoritism. RCA was thought by 

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

There was a lot to be said for that approach to equipment 
purchases. By buying only RCA or GE, stations could be sure 
that they were getting the best equipment available. When the 
bills came, it was obvious they were also paying for the best. 

With rare exceptions, no one was ever fired for buying RCA 

and that same adage has been to applied to IBM. Well, today, 
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no one is 

out of the 
wise, the a 

ate as it is 

The reas 
Regardless 
dustry cui 
one makes 
thing, the 
from coml 
much as sa 
around. N 
by one cot 
companies 
good desig 
he had be 

design of ii 

oing to buy RCA - they're 
transmitter business. Other- 
age would be as inappropri- 
1ow for IBM. 
rn for all of this is simple. 
of a few closed -minded in- 
mudgeons, these days, no 
a bad transmitter. For one 
design folks move around 
any to company - not as 
esmen - but they still move 
any of the skills developed 
tpany move along to other 
As an example, years ago, a 

t engineer left Harris, where 
'n heavily involved in the 
TV transmitters. He eased 

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

Today's market 
As a result of all this blending of 

information, not to be confused with 
inbreeding, there are no products out 
there that can be considered really bad. 

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

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

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

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

Those who 
purchased 
RCA above 
anything else 
were said to 
suffer from 
"meatball 
worship." 

between solid -state and vacuum devic- 
es is a function of power levels and the 
associated costs. 

Harris also has a mature UHF trans- 
mitter using the various configurations 
of IOT. The company has added an 
excellent solid -state transmitter that will 

i LC 
°illl'::IIIIII 1 

' . 

ii., :711-11111Plii i''''"1 
Testing of solid -state ABE Elettronica 7X1000 /U which employs LD MOS semicon- 
ductors. With a digital modulator, units can work with DVB and ATSC signals. 

operate at the higher power levels for 
DTV. Its only drawback at this time is 

cost - which is significant - as is 

everyone else's high -power solid -state 
approach. It is reasonable to say that 
the Harris solid -state UHF probably is 

a good indicator of what most systems 
will be like in the future; that is, lots of 
built -in aids for control and trouble- 
shooting, decent efficiency and lots of 
redundancy. All decent solid -state trans- 
mitters will permit module replacement 

The Comark "IOX" transmitter installed at WXIN, Indianapolis. 

74 Broadcast Engineering July 1998 

while on the air. Additionally, they 
should, as does the Harris system, have 
multiple independent power supplies to 
make the overall system as bulletproof 
as possible. 

For UHF, Comark, a Thomcast corn- 
pany, is the real fairy -tale story of 
achievement. The company is one of the 
industry leaders, and it has developed 
its product into a first -class system. 
Comark's transmitters are oriented to- 
ward the use of multiple IOT devices of 
all sizes and brands. It has spent a great 
deal of work preparing its transmitters 
to be capable of changing over from 
NTSC to DTV with a minimum of 
equipment replacements. 

Larcan has enjoyed success in the VHF 
market and, since joining with TTC, is 

coming on strong in the UHF area. Its 
solid -state VHF line, like the Harris 
line, is mature. The company has gained 
experience with its units and offers a 

good, stable product. Larcan's new DTV 
units have sophisticated control sys- 
tems that are built -in; this is becoming 
the industry norm. The company's UHF 
transmitters are a substantial redesign 
of the TTC systems. Again, the high - 
power units are designed around the 
various configurations of the IOT. 

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

s. A prime example is Ad- 
adcast Systems. Without a 

la, this company has been 
good, solid transmitter. Pri- 
-power and based on IOTs, 
ed Broadcast Systems' de- 
not gone to the compact, 
-as-little-space-as-possible 
company has stayed with 

ets that feature outstanding 
ty; in other words, you can 
he units to work on them. 
itters do have some unique 
ics in their correction cir- 
hat separate correction is 

ach individual 
the company 

o explain this 
her. 
, an established 

the translator 
higher -power 
several years 
is into the full -power area 

iacrode (for more informa- 
ubes for DTV," p. 94 in this 
dyne has grown up admira- 
s the first to introduce the 
the U.S. market. While the 
Acrodyne's experience is in 
rough 5kW sizes, the com- 
as several 10kW and 30kW 
itters in the field. Acro- 
rode -based systems have 

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

The ITS transmitter line has now been 
integrated into the ADC portfolio. The 
ITS systems started as translators, LPN 
transmitters, MMDS/ITFS equipment 
and replacement exciter /driver systems. 
Higher -power equipment has been add- 
ed to its line. The company's reputation 
over the years has been one of high - 
quality products, and ITS definitely 

These days, no one 
makes a bad transmitt 

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

A well -known radio name, Continen- 
tal, has recently introduced a new solid - 
state UHF transmitter. While currently 
only available in the lower -power levels, 
the plan is to increase to higher -power 
units. A big feature is that the exciter is 

fully software controlled. To switch from 
NTSC to DTV only involves issuing the 
appropriate instructions to the control- 

ler. This feature provides 
much flexibility especially 
where it may be used as an 
auxiliary transmitter. 

Other domestic manufac- 
turers that need to be con- 
sidered include EMCEE and 
Astre. Finally, there are sev- 
eral international manufac- 
turers that are definitely in 
the U.S. market for the long 
haul. Without going into 
all the names, the Europe- 
an manufacturers such as 
ABE Elettronica Spa, 
Elettronica Industriale, Itel- 
co (which recently estab- 
lished offices in the United 
States) and PESA should 
definitely be looked at pri- 
or to making a decision. In 

a similar fashion, the Japa- 
nese manufacturers have 
clearly demonstrated excel- 

lent products for the U.S. market, such 
as the solid -state units (UHF and VHF) 
from NEC. No market evaluation is 

going to be complete without their con- 
sideration. 

Making your decision 
Once you have gathered information 

on all the available equipment, there are 
other considerations to include in the 
decision -making process. Be careful 
when dealing with new technology. To- 
day's breakthrough may turn out to be 
a loser. There is a great deal to be said 
for staying with well- tested technology 

-as long as it doesn't cause 
one to ignore significant 
advances. In other words, 
be ready to accept new 
ideas, but do so with cau- 
tion. If you are buying 
something on the cutting 
edge, insist on higher than 

the normal amount of warranty protec- 
tion from the manufacturer. Be willing 
to move into new technology but only if 
the manufacturer provides you with 
that parachute, while they are gaining 
experience with the new product. 

Next, an important area is customer 
support. This falls into at least three 
areas. First, when the transmitter is 

installed, it is highly recommended that 
you have the manufacturer perform a 

er. 
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So you need to buy 
a transmitter? 

complete check of the installation be- 
fore the voltage is turned on for the first 
time. If the manufacturer determines 
that the installation is acceptable and 
that everything is ready for operation, 
your warranty will not be wiped out if 
that new IOT is blown out of the 
cabinet. 

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

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

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

The WKAR transmitter site in Lansing, MI, is home to this transmitter from 
Advanced Broadcast Systems. 

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

An Itelco 604K 80kW IOT undergoing final acceptance tests at the factory. 
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tered, if any, and give you a good idea of 
the overall equipment performance. 

After you have narrowed down your 
selections for your new transmitter, sit 
down with the corporate bean counter 
and work out a few details. First, deter- 
mine the total power draw from the line 
for each of the prospective transmitters 
at your power level. Second, find out 
the life expectancy of the final amplifi- 
ers, either solid -state or vacuum and 
determine the cost of their replacement 
or repair. For vacuum devices, see if 

rebuilding is available. For solid -state 
modules, how much does it cost for 
factory repair if they are not field -re- 
pairable? Now, let your accountant de- 
termine how much each transmitter is 

going to cost you over the next 20 years. 
At the present time, interest rates are 
low. As a result, it may be less expensive 
to come up with a little more money 
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n. .w to bu , a more efficient transmitter 
w Eh lowe operating costs over its life - 
tii ne. Loo : at the tax advantages of a 

fully leased package as compared to an 
<at fright p archase. All of these financial 
cc kerns c an be covered for you by a 

c. npetem accountant. They involve a 

ni mber of issues that are non- engineer- 
in.., and vary from station to station, 

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

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

A transmitter's real costs 
By Steve Epstein, technical editor 

The cat of a transmitter over its lifetime is based on a 

variety of factors, among them, initial purchase price, 
efficiency, maintenance and residual value. Beyond those 
factors are financial considerations, such as the cost of 
money. As engineers, the primary considerations are found in 
the first '5entence. The other items can be discussed with your 
corpora accountant. One final consideration is the cost of 
being of- the -air, which is something to discuss with the GM 
and corporate management. Let's look at the technical issues. 

Purcaase /installation price: It is fairly easy to get a 

handle on the purchase price of a transmitter - some 
companies even list them on their web 
pages. However, don't forget those little 
extras tl at are part of getting that transmit- 
ter to yc ur site and powered up; things 
like delivery, building modifications to get 
the unit through the door (or the roof), 
forklift c r crane rental, changes in 
electric I service and even changes in the 
building's AC requirements. Transmitter 
manufacturers can be helpful in providing 
informa ion relative to these costs; they 
have be'n through it many times at a 

variety of sites. 
Other ssues such as RF plumbing and 

transmit er cooling must also be consid- 
ered. These will vary from installation to 
installat on. They will also be different if 
the new transmitter is a replacement for 
an old c nit or will operate as the primary 
with the old transmitter as a backup. In 

the lane case, some switch -over equip- 
ment needs to be considered. If this is a 

replacenent, will the changeover result in 
any off- iir time? 

Transmitter efficiency: The efficiency 
calculat on provided by manufacturers 

the reputation of the equipment in the 
field and the customer support that is 

attested to by other users. Although 
brand loyalty is nice, you have to buy 
the unit that will provide reliable ser- 
vice at a competitive cost over the 
years. Good shopping. 

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

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

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

include inspection lists, and a timetable 

You have to decide 
how much those 

factors are worth, 
because you, or 

your successors, will 
be the one at the 
transmitter site 
at two in the 

morning - skinning 
knuckles and 

shedding blood - 
not the corporate 

accountant or 
the GM. 

may only reflect the efficiency of the final 
stage. 'A hat you need to determine is total electrical load 
relative o the new transmitter. This includes the cost of 
running the transmitter, pumps if it's liquid cooled, or 
blowers if it's air cooled, building air conditioners, if 
needed, and any other devices, such as monitoring systems, 
that are part of the new transmitter package. Getting a 

IPI111 

for replacement of significant items, such 
as blowers, PAs and other items affected 
by time and use. You will also want to 
determine schedules (both maintenance 
and cost) for support equipment, such as 

coolant pumps, heat exchanger motors, 
AC units, etc. All of these need to be 
included in maintenance costs as do labor 
costs for the time required. Finally, many 
manufacturers have a suggested spare - 
parts kit. Consider buying the kit along 
with the transmitter. 

Residual value: In light of the FCC 

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

It has been my experience that the 
additional cost of a high -quality product is 

more than offset by reduced maintenance and downtime 
over the product's life. In the end, you have to decide how 
much those factors are worth, because you, or your succes- 
sors, will be the one at the transmitter site at two in the 
morning - skinning knuckles and shedding blood -not the 
corporate accountant or the GM. 

July 1998 Broadcast Engineering 77 
www.americanradiohistory.com

www.americanradiohistory.com


Transmission- 
line trade-offs 
for DTV 

How to 

feed 

more 

power 
up the 

same 

line. 

By Bob 
Leonard 

78 Broadcast Engineering July 1998 

www.americanradiohistory.com

www.americanradiohistory.com


One of the biggest concerns expressed by broad- 
cast engineers at NAB '98 was the constraints 
imposed by their existing tower on their ability 
to add DTV capability. Often, it's not the DTV 
antenna that causes the problem with wind - 

loading, bu the required second run of transmission line that 
pushes the ower over its load limit. 

One app each, of course, is to build a new tower. Tower 
reinforcing - nd augmentation services are also available. If 
these aren' practical, there may be a third option for engi- 
neers willi g to examine how the actual power handling 
capabilities of transmission lines are rated. How? First, by 
understand ng the safety factors manufacturers use, and 
second, usi g this knowledge to push the envelope and install 
a smaller li e. 

This path sn't for everyone, as it may void your transmis- 
sion line w. rranty, but all engineering choices involve trade - 
offs betwe; performance and costs. After looking at the 
fact s, you fight well conclude that intentionally running the 
line so hot t at you have to replace it in five years at your own 
expense is referable to not broadcasting at all. Besides, the 
simulcast p riod won't last forever, and then you'll only need 
one run of eedline on that tower. 

Transmis ion -line choices 
There are hree.basic transmission line options: waveguide, 

rigid coaxia line and flexible coax. The windload of waveguide 
depends on is shape (rectangular or circular) and size, and its 
size depena. on your channel assignment. In all but a few 
cases, there is only one size of waveguide available for your 
DTV chan I; if its windload is too high, you must use coaxial 
line. Manu . cturer's safety factors are generally higher for 
rigid coax an for coaxial cable to allow for the possible 
effects of fi e matchers, tuning slugs, etc., so rigid coax and 
cable will b considered separately. You'll need to pay atten- 
tion to aver ge power handling capability if you will be using 
the line for a roadcasting a single channel, but if you plan to 
multiplex veral channels, you must also consider peak - 
power cap. aility. 

The pow handling capabilities of coaxial lines are based 
on two fa ' rs: maximum peak power (related to the maxi- 
mum volta gradient that can safely be present) and maxi- 
mum avera .e power, which is determined by the allowable 
temperatur rise of the inner conductor. Average power is the 
most critic. , so let's consider it first. 

Average 
The avera 

heat create 
the inner c 

this rating i 

wer 
e power rating is determined by the amount of 
ue to line losses. Because the temperature rise on 
ductor is greater than on the outer conductor, 

based on the maximum allowable inner conduc- 

II 

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

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

16,380* a * Doo P.,- watts 
M° a 

Equation 1 

where 

Pavg = average power rating 
Don = outer conductor outside diameter, in. 
a = heat transfer coefficient of outer conductor, watts/ 

in2, for 60 °C rise of inner conductor temperature, 
per manufacturer's data 

Ma = correction factor for attenuation (relative to 20 °C), 
equation 2 

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

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

M° = J1 +a -(T,- T- ) 

where 

T1 

T° 

a° 

Equation 2 

= inner conductor temperature, °C 
= inner conductor temperature at standard rating, 
°C 
= temperature coefficient of resistance at standard 
rating 

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

When Equation 1 is solved using the 
manufacturer's published attenuation 
data, Pang may come out slightly differ- 
ent from the published average power 
rating due to rounding of the attenua- 
tion constant. If the difference seen is 

too large to be accounted for by round- 
ing errors, verify that the correct Don 
was used (two actual diameters are in 
common use for each nominal size - 
these are given in manufacturer's cata- 
logs) and check to see if the manufactur- 
er included the correction factor for 
attenuation. 

Peak power 
As mentioned, the peak power rating is 

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

The peak power rating, Peu, can be 
calculated: 

Eo amp, 0.7 

SF 
walls 

Equation 3 

where 

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

For most installations, the peak powc r 
rating will not be the limiting factor as it 
is typically much higher than a single 
transmitter system can generate. A pri- 
mary concern will be for multiple chan- 
nel installations where two or more 
signals are combined in the same trans- 
mission line. If the peak voltages from 
multiple signals of equal power add 
together in phase, the equivalent peak 
power rises as the square of the number 
of carriers. In this case, review voltage 

20 
PEAK POWER SF6 (Sulfur Hexaflouride) 
OR FREON 1 6 

_- - - - --- --- ---- -_--- ---- 

P RATING AT INCREASED PRESSURE 
P =R'T 'T ,Trytr P 'I PR 

4 

a 
PEAK POWER DRY 
AIR OR NITROGEN 

=C° AVERAGE POWER SF6 
(Sulfur Hexaflouride) 
OR FREON 11E. t---- --------------- -------------- 

10 
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15 20 

PRESSURE, PSIG 

25 30 

Figure 1. Pressurization factors, 5051 line. It's easy to pump more through your line, just 
use more pressure, but. be careful; the loss of pressure or the use of SF gas or Freon 
116 carry their own operational cost penalties. 

levels and peak power rating before 
specifying the transmission line. 

Manufacturers' ratings 
Some manufacturers (Andrew Corpo- 

ration and MYAT Inc., to name two) 
published new average and peak -power 

ratings for their transmission lines in 
1998, so be sure you have the latest 
data. One thing to watch out for is the 
standard rating conditions used by each 
manufacturer, which affect average pow- 
er rating. Everyone assumes a VSWR of 
1.0, an ambient temperature of 40 °C 
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Figure 2. Variation of average power rating with ambient temperature. For cold 
climates, additional uprating is possible. However, if you're located in a 

moderate climate where the temperature may exceed 40 C (104 F). derate 
accordingly. 
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3. erating factor for average power due to VSWR. High VSWR reduces the 
le (Hower- handling capability of transmission lines. 

d no solar load, but three 
ner conductor temperature 

o ditions - 100 °C (212 °F), 
2 6 °F) and 120 °C (248°F) - 

ressure conditions - atmo- 
ssure and 15psig - have 
ed by various manufactur- 
urse, the higher the inner 
temperature allowed, the 

average power rating for the 
in line will be, other things 

I. Higher pressure also in- 
2d peak and average power. 

Upratin : for rigid coax 
-he average power rating 
re a safety factor per se, 
pends on how much bullet 
associated travel you are 

ow. The usual failure mode 
ullet -type coaxial lines is 

bullet from overheating. 
station signs off and on 
tter the inner conductor, 
te bullet will travel each 
-eases the amount of rub - 
Ilet or watchband spring, 
tct pressure and acceler- 
lup of metallic particles 
Eventually, enough met - 
to cause contact melting 

I line burnout. Because 

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

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

hotter than 100 °C, more heat is trans- 
ferred. The increase in. allowable aver- 
age power follows the same curve for all 
diameters of 5052 and 7552 line. 

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

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

Uprating for increased line pressure 
and SF6 gas. Nearly every manufacturer 
rates its line for average and peak power 
at atmospheric pressure. However, be- 

1.0 
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Figure 4. Variation of average power rating with intensity of direct solar 
radiation. In sunny climates, the bright sun can result in additional line heating. 
reducing its power -handling capability. 
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cause one manufacturer recently pub- 
lished a bulletin including a standard 
condition of 15psig, check to see what 
condition is being assumed before up- 
rating. Increasing pressure inside the 
line increases both the average power 
and peak power rating as shown in 

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

further uprated by 
28% for 5011 line 
or 23% for 7511 

line. This technique 
has been used suc- 
cessfully for trans- 
mission line for 
short -wave sta- 
tions in rural loca- 
tions but obvious- 
ly carries some risk 
in areas subject to 
particulate or acid 
pollution. If this is 

the only way to get 
on the air, contact a qualified heat trans- 
fer consultant for appropriate emissivi- 
ty and absorptivity values for various 
coatings and contact the coating manu- 
facturer for recommended maintenance 
interval. 

A variation of this technique is a new 
transmission line introduced at NAB 
`98 that uses a proprietary process to 
improve the emissivity of the inside of 
the outer conductor and the outside of 
the inner conductor. The manufacturer 
has given no details as to the nature, 
emissivity or permanence of the treat- 
ment, so it is not possible to discuss it. If 
considering use of this rigid line, com- 
pare it with standard line under the 
same rating conditions to determine 
what benefits to expect. 

Uprating peak power by reducing 
safety factor. For peak power, uprating 
depends on how much of the manufac- 
turer's safety factor you are willing to 
use up. Equation 3 shows that the rigid - 
line safety factor of two results in 22 in 

the denominator or a total safety factor 
of four on peak power. Even this is 

conservative, because the numerator in- 
cludes the production test voltage, Ep, 

which is set at only 35% of its theoret- 
ical value. In other words, the actual 
peak power capacity of a perfect line is 

11.4 times higher than rated. 
So why are rigid -line manufacturers so 

UPRATING AVERAGE POWER BY INCREASING 
LINE PRESSURE 

PRESSURE (psig) P' /P FACTOR, 
50 Ohm LINE 

P' /P FACTOR, 
75 Ohm LINE 

0 1.00 1.00 
5 1.09 1.08 

10 1.16 1.15 
15 1.21 1.22 
20 1.26 1.28 
25 1.31 1.33 

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

Figure 2 for 5011 line. By far the biggest 
improvement is for peak power, but 
average power also benefits. When the 
line will be pressurized with dry air or 
nitrogen, the uprated average power 
may be calculated from the rating fac- 
tors provided in Table 1.Using sulfur 
hexafluoride (SF6) as a pressurization 
gas increases average power ratings sub- 
stantially but this is rarely done any- 
more because of personnel safety issues 
and added expense. If SF6 is an option 
for you, estimate the P'/P factor from 
Figure 1. 

Warning: Any dense gas can displace 
air and cause asphyxiation, and voltage 
breakdown in sulfur hexafluoride can 
create toxic oxides of fluorine. 

Uprating/derating average power for 
lower ambient temperature. If the am- 
bient temperature for the antenna site 
is not expected to reach the rating 
temperature of 40 °C (104 °F), a further 
uprating can be made. This is shown 
graphically in Figure 2. However, if the 
temperature may exceed 40 °C, you 
must derate the adjusted average pow- 
er similarly. 

Uprating average power for special 
emissive coatings. Another trick that 
can be done to improve average power 
capacity is to paint the outside of the 
outer conductor with high emissivity 
white paint. (White is required to min- 
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conservative with their peak power rat- 
ings? First, manufacturing a perfect line 
is impossible; the tubing used is not 
exactly straight, and it always has some 
allowable warp. There is a certain 
amount of inner conductor sag in hori- 
zontal runs. Elbows are required. Mois- 
ture may enter the line. Tuning slugs or 
fine matcher screws may be incorporat- 
ed after manufacture to improve system 
VSWR. Finally, voltage breakdown is a 
highly variable phenomenon that can 
occur at widely different values, de- 
pending on tiny flaws, such as scratches 
and dust particles. 

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

The several uprating factors discussed 
are essentially independent and can be 
combined to determine the adjusted 
power ratings for your situation. But 
you can't stop here. In the past, broad- 
cast engineers have tended to be rather 
casual about figuring deratings for trans- 
mission line, because they allowed plen- 
ty of operating margin. If you decide to 
take your line up to the uttermost limit, 
though, examine every derating factor. 

Derating the power -handling capabil- 
ity. The first step is to look at average 
and peak power based on modulation 
and VSWR. The uprated average power 
rating must be derated for VSWR using 
the derating factor, D.F.: 

D.F._ (VSWR)2 +1 F' (VSWR)2 -1 
2(VSWR) 2(VSWR) 

Equation 5 

F' = frequency and line size factor 
from Figure 3. 

The calculation of derating factor is 

conservative in that it assumes that all 
reflected power is re- reflected at the 
transmitter and that absorption of the 
reflected signal by the attenuation of the 
line is small. Select F' from the applica- 
ble curve in Figure 4, calculate D.F., and 
divide into uprated average power. 
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Uprated 
rated for 
VSWR. T 
as follows 

DIV: 

Analog 

Pm 

where 

P ,< 

M 

AU 

eak power must also be de- 

e effects of modulation and 
ese deratings are calculated 

P VSWR 

Equation 5 

P 

(I +AU +2 AU ) *VSWR 

Equation 6 

derated maximum peak 
ower 
amplitude modulation 

i dex(100 % =1) 
aural to visual ratio (20% 

a rah AU =0.2) 

Note: F r DTV, Pm. should be com- 
pared to e +6 dB peak power levels 
for 8VSB nd not the average power of 
the signal 

Derati ; average power for direct 
solar radi tion. Transmission line ex- 
posed to irect solar radiation has re- 

duced average power -handling capa- 
bility due o the additional heat from 
the sun. he solar radiation derating 
factor, P' , is provided in Figure 4 for 
solar radi tion, in W /m2, incident nor- 
nul to th transmission line. As a con- 
servative -stimate for moderate cli- 
mates, an verage radiation intensity of 
3(10 W/m can be used. For hot, dry 
climates, he solar radiation intensity 
can excee, 1,000W /m2 at the hottest 
time of th day. Provided that absolute 
nraximu temperatures are not ex- 
ceeded, t - mean value over the day, 
which is little less than 400 W /m2, is 

more app 'cable for solar derating. 
To be me e precise, you need to look at 

expected can solar radiation at the 
antenna te and the actual angle of 
incidence. For the United States, the 
National I eteorological Center has 
dc velope . map showing average daily 
direct nor al solar radiation (see Fig- 
ure 5). Th + data on this map is expressed 
in MJ /m2/ ay, so to convert to direct W/ 
m', you n d to multiply by 11.54; e.g., 

an area with an average daily radiation 
of 10 MJ /m2 would have direct solar 
radiation of 115.4 W /m2. Find your 
antenna site, note the radiation shown 
(taking the higher value of the lines 
encompassing your site) and - to be 

conservative - multiply by 11.54. 
You can also reduce the solar load by 

a factor based on the actual angle of 
incidence. Your transmission line run 
will generally have two components, a 

horizontal run and a vertical run. The 
horizontal run will in fact receive radi- 
ation close to normal incidence if the 
sun is high in the sky, so you may elect 
to erect sunshields for it to increase 
power. In that case, only the vertical run 
will remain exposed. Estimate the worst - 
case elevation angle 
of the sun based on: 
1) the latitude of the 
site, 2) the season, 

and 3) the time of 
day. Take the cosine 
of this angle of inci- 
dence, measured 
from the direction 
normal to the trans- 
mission line, and 
multiply it by the 
average daily direct 
normal solar radia- 
tion prior to converting to W /m'. 

Finally, read the solar radiation factor 
P'/P from Figure 4 for the inner conduc- 
tor temperature that you plan to use (the 
121 °C curve is close enough for 120 °C 
operation) and multiply this P'/P factor 
by adjusted average power. 

Derating peak and average power for 
altitude. A final derating - that for 
altitude - is done even more rarely. As 
mentioned, most manufacturers rate 
their rigid line for atmospheric pres- 
sure, and that means atmospheric pres- 
sure at sea level. This impact is more 
severe for peak power than for average 
power. Select the P'/P derating factors 
from Table 2 for the altitude above sea 

level, interpolating as necessary, and 
multiply by the adjusted average pow- 
er and peak power ratings. Table 2 
assumes nominal overpressure in the 
line, but in fact, you should have some 
excess pressure. 

bles are available, most DTV applica- 
tions will require the use of air dielectric 
coaxial cable to carry enough power, so 

air cable is assumed here. Standard rat- 
ing conditions for cable are similar to 
those for rigid coaxial line, except that 
the safety factor on peak power is 2 

instead of 4. The main difference is the 
variety of dielectric materials used: poly- 
ethylene, polyolefin and fluoropolymer. 
The latter two materials have higher 
operating temperatures and are used to 
increase the power rating of the cable. 
Generally, cables are rated for an inner 
conductor temperature of 100 °C for 
polyethylene dielectric, 121 °C for poly - 
olefin, and 150 °C for jacketed fluo- 
ropolymer (unjacketed fluoropolymer 

DERATING AVERAGE POWER AND PEAK 
POWER FOR ALTITUDE 

ALTITUDE, ft 
above sea level 

0 

5 000 
8,000 
10,500 
15,000 

P'/P AVERAGE 
POWER 

P'/P PEAK 
POWER 

1.00 1.00 
0.92 0.83 
0.87 0.73 
0.84 0.66 
0.78 0.55 

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

Coaxial cable 
Though solid and foam dielectric ca- 

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

Uprating average and peak power for 
higher inner conductor temperature, 
increased pressure, SF6 gas and lower 
ambient temperature. Uprating average 
power depends on how much shorten- 
ing of cable life you can tolerate. The 
average power rating for a cable is set so 

as to limit the inner conductor temper- 
ature to a level that allows a satisfactory 
life of 20 years (typically). Clearly, run- 
ning a cable hot enough to cause melting - or even softening - of the dielectric 
is unacceptable. While the polyethylene 
materials used in coaxial cables have 
melting points around 130 °C (266 °F), 
the operating temperature needs to be 

significantly lower than this to limit the 
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long -term degradation of the dielectric 
by oxidation. Even with less than 1% 
oxygen in the atmosphere, dielectric 
materials react chemically with it at 
elevated temperatures, ultimately de- 
grading their electrical and 
mechanical properties. Di- 
electric loss increases, and the 
plastic turns brittle; this can 
lead to decentering of the in- 
ner conductor and line burn- 
out. Like all chemical reac- 
tions, the rate increases sub- 
stantially with quite modest 
temperature increases. Typically, the rate 
of oxidative degradation increases, and 
lifetime decreases by about a factor of 
two for each rise in temperature of 10 °C 
(50 °F). 

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

Inte 

you 

be p 

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

cut by almost two- thirds, to 7.1 years. If 

of 150 °C. We tested a sample of our 
high -power fluoropolymer dielectric 
five -inch cable at an RF average power 
of 3318.9kW (over 196% of rated peak 
power) at 0.5MHz and at 60.3kW 
(112.5% of rated average power) at 
700MHz, Channel 52, without damage 

to the cable or its jacket. 
(Note: These RF average pow- 
er levels are typically 10-20% 
higher than average powers 
calculated using a 60Hz test.) 

Unjacketed fluoropolymer 
dielectric cables are actually 
rated for an inner conductor 
temperature of 200 °C. The 

limiting factor is bullet travel, rather 
than temperature; while coaxial cable 
doesn't have the multiple failure points 
of rigid coax, there may be rigid line 
connectors with bullets somewhere in 
the transmission path (bullets in the 
connectors for the cable itself should 
not move because of the cable's corruga- 
tions). Estimate the increased power to 
be obtained from a higher inner conduc- 

ntionally running the line so hot that 

have to replace it in five years may 

referable to not broadcasting at all. 

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

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

AVERAGE DAILY DIRECT NORMAL SOLAR RADIATION (MJ /m2) 
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Figure 5. Average daily direct normal solar radiation (MJ /m'). Map courtesy of National Meteorological Center, 
Washington, D.C. 
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Figure 6. Approximate reduction in cable life based on increased inner 
condt ctor temperature. Within some limits, the choice comes down to a 
trade -off between shortened life and more power -handling capability. 

tor temp rature by taking the increase 
over ambient temperature at the new 
inner conductor temperature divided by 
the incre, se over ambient at the rating 
temperature. 

The steps for uprating for increased 
line pressure, SFe gas and lower ambient 
temperature are identical to those dis- 
ussed in :he rigid line section. See above 

tor guidance on calculating these uprat- 
rtg facto s for coax. 

Uprating peak power by reducing 
safety fai tor. Uprating for peak power 
depends an how much of the manufac- 
turer's safety factor you are willing to 
use up. Fir coaxial cable, however, the 
peak power safety factor is only two, 
and the production test voltage is slight - 
ly highe than 35% for some cable 
sizes, so he total safety factor is closer 
to 5 that 11.4. But experience shows 
that sligl tly exceeding published peak 
power ri rings is not too risky. If you 
overdo i:, though, you'll destroy the 
entire fei der run. 

Deratit g for modulation and VSWR, 
solar radiation, and altitude. You'll 
need to derate your power capacity 
t stimate! for these factors just as for 
rgid lint.. See the sections on rigid line 
for guidance in calculating the derating 
factors. "ou will use Figures 4, 5 and 6 
along w th equations 5, 6 and 7 to 
alculate the result. 

Is it worth it? 
Let's take a real -life DTV example 

and see if all this engineering knowl- 
edge can get us out of trouble. Our 
example station is located in upstate 
New York with an ERP for Channel 
51, 693.25MHz, of 1MW. We have to 
install a 25 gain antenna, so we must 
deliver 40kW to it. We think that we 
can achieve a VSWR of 1.05. Our 
transmission line run is 600 feet long 
total. If it is 70% efficient, the trans- 
mitter must deliver 57.1kW into it. 
Upon checking manufacturer's ratings, 
this looks like a job for 6% -inch, 5052 
rigid line. 

The problem is our tower will never 
hold another run of line this big. So let's 
see if 3% -inch, 5051 line might work. 
It meets the 70% efficiency require- 
ment under rated conditions. Because 
this line will carry only one channel, 
peak power is not an issue. The average 
power rating is a dangerously low 
18.6kW for an inner conductor tem- 
perature of 100 °C and atmospheric 
pressure. 

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

puffs our 18.6kW all the way up to 
63.96kW, a good start. For 693.25MHz, 
the F1 factor is practically zero, so the 
D.F. derating factor for a VSWR of 1.05 
is only 1.0012, cutting average power to 
63.88kW. Average daily direct solar ra- 
diation is just 10 MJ /m2 or 115.4W/m2. 
Applying the cosine of the latitude, about 
0.7355, reduces this to 85W/m2. This 
gives us a P'/P factor of 0.97 and a 
derated value of 61.96kW. Finally, our 
altitude is around 2,500 feet above sea 
level, so we'll subtract another 4% and 
arrive at an adjusted average power 
rating of 59.5kW - higher than need- 
ed. (Ignored in this example is the effect 
of higher attenuation at the hotter tem- 
perature on efficiency, that you would 
need to calculate.) 

Does this mean that you can go around 
substituting three -inch line for six -inch 
line? Probably not, because your condi- 
tions aren't likely to be as favorable as 
these. Also, any change in operating 
conditions such as pressure loss, in- 
creased VSWR, wind damage or unsea- 
sonable heat can result in total failure of 
the line. Because this means off -air time 
and damage repair expenses, you prob- 
ably wouldn't care to push the limits 
quite this far. But if big line just won't 
work, you may be able to use 41/is-inch 
rigid line or large diameter coaxial ca- 
bles - under less severe conditions- in 
order to get on the air during the first 
few years of DTV implementation. 

Cautionary note: Operating a broadcast trans- 
mission line above its rated power value may 
void the warranty. Contact the manufacturer 
for further information. Neither the author, 
Andrew Corporation, nor Broadcast Engi- 
neering shall be responsible for problems aris- 
ing from use of the information presented in 
this article. 
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Understanding 
HD /SD 
conver- 
sion 
Get ready to convert - 
almost everything! 

By Kenneth Hunold 

Nov.1 is looming large on the horizon 
for engineers and managers at many 
TV stations and the networks. That is 

the date stations in the top 10 markets 
have volunteered to be on the air 

broadcasting digital TV signals. 
According to most plans, at first there will be only 

a few hours per week of programming originating 
in an HD format. What about the rest of the 
broadcast day? Much of what is broadcast on the 
NTSC channels will require upconversion to an 
HD scan rate for broadcast as HD programming. 

Photo: Leading program suppliers, like DirecTV, are 
moving quickly to provide their customers with HD and 
widescreen services. This photo shows the DirecTV 
network monitoring center that provides simultaneous 
signal monitoring and analysis for more than 375 pro- 
gram channels. In the upper right corner, note the use of 
16:9 professional monitors. (Facility built by and photo 
courtesy of Communications Engineering Inc., 
Newington. VA.) 
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ublaspeak 
he first thing to discuss is not technology, but 
y. What are we going to call these conversion 

is almost intuitive that converting from a 

scanning rate with less scanning lines to one with more 
scanning lines would be called upconversion, while con- 
verting from a format with more scanning lines to one with 
less would be downconversion. Although technically cor- 
rect, this explanation can raise some political issues. On 
this continent, we do not refer to the conversion from 525 - 
line NTSC to 625 -line PAL as upconversion. Nor do we 
consider converting from 625 -line to 525 -line downcon- 
version. In the interest of political correctness, let's try to 
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Understanding 
HD /SD conversion 
set some protocols. 

Conversions from any of the existing 
SD line rates (i.e., 525 and 625 total 
scan lines) to any of the new HD line 
rates (i.e., 720 or 1080 active scan 
lines) should be referred to as upcon- 
version. The infamous ATSC Table 3 

can help us here. In the interest of 
avoiding a fight, devices that convert 
between (or among) HD formats 
should be called cross converters or 
simply converters. 

Interpolation process 
These complex conversions, 

along with some other more 
subtle ones, are not trivial. A 
tremendous amount of engi- 
neering effort goes into devel- 
oping high -end HDTV con- 
verters. The most obvious 
function of upconversion is 

to increase the number of scanning lines 
in an image. The almost generic term - 
line doubler - refers to a device that 
merely repeats every line to reduce the 
visible scanning structure on large dis- 
plays. Most modern upconverters use a 
more elaborate process of interpolating 
between scan lines to approximate the 
image that would have been between 
the scan lines. This is more in keeping 
with the philosophy of attempting to 
display a 525 -line image as if it were 
scanned at a higher line rate. 'Which is, 

after all, what we are attempting to do. 
This interpolation is similar to what is 

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

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

ly, but that ignores the ad- 
vantage of having the in- 
between scan lines available 
in the next field (even with 
a possible temporal offset). 

Once the original frame is 

recreated, you can theoret- 
ically compute the new out- 
put frame. But, of course, 

there is more. Most SD video formats 
have a 4:3 aspect ratio. All of the HD 
formats have the wider 16:9 aspect 
ratio. Artistic decisions must be made 
about how these two images will be 
processed. The term aspect ratio con- 
verter is a misnomer because aspect 
ratios cannot be converted. The best 
that can be done is to accommodate 
one aspect ratio on another. 

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

A high -definition converter can 

be thought of as a standards 

converter on steroids. 

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

Interlacing and frame rates 
Central to the issue of comparing in- 

put and output scanning functions is 

recreating the image that was originally 
scanned. This is where interlace scan- 
ning causes problems. In an interlaced 
system, a temporal difference exists be- 
tween the two fields because they are 
not scanned at exactly the same time. To 
recreate the original scene, an interlaced 

3:2 PULLDOWN 
FIELDS 

I 

FRAME 1 

24 fps FILM OUPUT 

FRAME 2 FRAME 3 

FRAME 2 
I 

FRAME 3 

30 fps VIDEO OUPUT 

FRAME 4 

I 

FRAME 4 FRAME 5 

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

88 Broadcast Engineering July 1998 

www.americanradiohistory.com

www.americanradiohistory.com


With a larg 
facilities to 
to rely on 
Communica 

as circula 
from full 
panels) to 
bottom o 
the interp 
is preferre 
because f 

the image 
lighting 
errors as 
ing the lo 
the SD so 
other HD 

Mors fo 
Can the 

made to I 

are? With 
emphasis 

infrastructure of NTSC and a November deadline, the networks are faced with a huge challenge in converting their 
D in a short timeframe. Shown here is an NBC news control room in Washington. DC. Most stations will initially have 

NTSC -to -HD upconverters to generate high- definition signals. (The NBC facility built by and photo courtesy of 
tions Engineering Inc.. Newington, VA.) 
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son." Why? Because the images actu- 
ally aren't really any better. Processes 
similar to SD image enhancement can 
be performed, but often more choices 
of parameters exist. Remember that 

HDTV uses different equatio 
than NTSC to create luma a 

chroma values from RGB sign 

was thought to be subtle enhancement 
on an SD image might become objec- 
tionable when displayed in HD. 

Just as with a camera -originated pic- 
ture, some compromises must be made 

based on image content. If 
the converter has an auto - 
setting, it is a good place 
to start. Artistic judgment 
must be exercised. If you 
have a video person or a 
maintenance person who 
is good at matching and 

ns 

nd 

als. 

less 
images be enhanced or 

k better than they actually 
t reason, yes, but with an 
n the phrase "within rea- 

any enhancement will be magnified on 
a larger display along with the magni- 
fied image. This problem might also 
explain why greatly enhanced SD im- 
ages do not convert well to HD. What 

adjusting cameras, let him 
adjust any enhancement controls while 
viewing the output on a good HD 
monitor. 

If the converter is going to operate on 
a variety of video program types or will 
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What's not revealed is often most revealing 
BY KARE ANDERSON 

You never really know people until 
you see the choices they make. As a 

broadcast engineer, you've probably 
found that it's usually not the "techni- 
cal" challenges but the "people" chal- 
lenges that determine how well you 
can do your job. We instinctively pi- 
geonhole people into categories to make 
the world more understandable, and 
then we're surprised when a co- worker 
exhibits a sudden vehemence about a 
new subject. 

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

Everyone has their own operating 
manual 

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

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

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

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

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

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

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

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

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

Questions tell more than answers 
We are tar more revealing by the 

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

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

Kare Anderson is a speaker and author. Visit 
her web site at www.sayitbetter.com. 
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Genesis is the most comprehensive range of innovative, 

high quality interfacing products available from one 

manufacturer. Currently, more than seventy products 

offer complete solutions for systems integration. Genesis 

can house Optical/ Analog/Digital/ 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.leknlche.com 
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Tubes for DTV 
BY GUY CLERC AND MICHEL LANGLOIS 

The 1990s will go down in the history 
of television as marking the advent 

of digital broadcasting. Thanks to ex- 
tensive work by many different people, 
modulation standards have been set, 
characterization methods defined and 
quality standards established. 

At the same time, Thomson Tubes 
Electroniques of France has developed a 

new line of tubes specifically designed 
for DTV. These new tubes can also be 
used for analog broadcasts at up to 
60kW in common amplification. Thom- 
son Tubes Electroniques' IOTs and Dia- 
crodes now offer the highest power and 
best linear performance on the market. 

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

In the meantime, a consensus has 
emerged concerning the methods used 
to characterize digital signals. Today, it 
is possible to measure the intrinsic qual- 
ities of electron tubes for 8VSB opera- 
tion. This articles will show how engi- 
neers at Thomson Tubes Electroniques 
developed this approach, what it entails 
and the initial test results. 

Component performance with 
8VSB signals 

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

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

-9 MHz -4.5 MHz 0 MHz 4.5 MHz 

OUT -OF -BAND PRODUCTS 6 MHz 

+9 MHz +13.5 MH: 

OUT -OF -BAND PRODUCTS 

BANDWIDTH >6 MHz 

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

the capabilities of a given component 
for digital operation. 

In general, measurements of analog 

signals do not take into account the 
visual and aural carrier intermodula- 
tion in adjacent channels (see Figure 1). 

However, with digital signals, 
out -of -band intermodulation 
products create a spectrum that 
is in continuity with the desired 
spectrum (see Figure 2), making 
it hard to attenuate these signals. 
Measurements show how close- 
ly the quality of the out -of -band 
signal (shoulder height) depends 
on the three parameters that char- 
acterize the signal in the channel 
passband: EVM, SNR and peak/ 
average power ratio. 

Shoulder height is currently con- 
sidered the reference measure- 
ment, because it is easy to use and 
to analyze. Other measurement 
methods are applied concurrent- 

Digital Spectrum 

Figure 2. Shoulder height (DTV): With digital signals. out - 
of -band intermodulation products create a spectrum that 
is in continuity with the desired spectrum. 
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"the TIME MACHINE" 
Create Commercial Time 

The Time Machine is a new, tech - 
r ological break through product, which 
r?duces program time, to create commer- 
cial insertion time. it is a self contained, 
s-na /l 3U rack mountable unit which 
requires no data compression. 

The Time Machine is capable of 
c'anging time without changing the 
itch (frequency) of the video or audio 
programming. The Time Machine con- 
s sts of a main frame which houses the 
memory and all of the electronics neces- 
s 3ry for control of the video and audio - 
1vme 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 

Pr 
The Digital Video People 

E62 Giguere Court #C, San Jose, CA 95133 Tel (408)867 -6519 Fax (408)926 -7294 Service (408)926 -5177 
primeimagein@earthlink.netwww.primeimageinc.com 

Prime 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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13131N13 FAR THE 130L0-NVISIDN Receives 

High Marks for its New eNVoy Series of 

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

NVISION routers typically solve 
problems that have been ignored 
by other manufacturers. As proof 
of this statement. NVISION rout- 
ing switches can be found in 
almost all of the Hollywood post - 

production facilities, as well as in 

major network operation centers 
around the world, with the majority 
of these switches operating under 
other manufacturers' control sys- 
tems - and the ENVOY should 
prove to be no exception. 

With 1998 seeing the start of DTV 
transmissions to the home, broad- 
casting organizations need to build 
systems that can include multi- 
channel NTSC, HDTV and sur- 
round sound. To accommodate 
these immediate requirements, the 

industry needs equipment that has 

the flexibility to fit today's needs, 

without being outgrown tomorrow. 
NVISION has anticipated this 
need for operational flexibility and 

has designed the ENVOY series 
with this in mind. 

NVISION. Inc. 
formed to develop 
HDTV & digital 
audit equipment. 
Company name 
developed from NVISION's NAB 
formula: debut, stows 
n =any number. W2000 
vision = number multichannel 
tv lines, transmission 

NVISION = 
product 

resoluton 
independence 

270/360 MI,.1 

or 

1.5 Glad 
Input Card 
re 

Clock Generato, 

Contra) System 
Interlace 8 CPU 

High Speed 
Crosspoint 
Matrix 

PNVOjy Series Routing Switch, Block Diagram 

At the heart of this new router 
family is a high speed crosspoint 
architecture that will handle data 

rates in excess of 1.5 Gigabits. 
This structure is combined with 
various I/O modules to accommo- 
date several data rates. ENVOY 
users will be able to route any 
standard rate SDI and HD -SDI 
signals, within the same switch - 
at the same time. 

Several CD 
masteng 
facilities adopt 
NV4448 as delado 
standard for 

sample rate 
conversion 

Delivers first 
large multi - 
charnel 
transmission 
system 

1989 4/90 10/90 5/91 

This fact, combined with the abili- 
ty to control the switch from an 

existing control system, provides 
incredible power and flexibility. 

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

Patent granted 
for mixed ECL 8 
CMOS designs 

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

NV 1000 sanes 
of terminal 
equipment 
released NV5500 

Dual Standard 
master SPG 
released 

NV3512 
Expandable 
AES 8 Time 
Code router 
released 

NV3064 
mid-size 
routers 
released 

Input and output modules include 
SDI (143, 177, 270 & 360 Mbits) 
and HD -SDI (1.5 Gbits) modules. 
Different I /Os can he included in 
the same switch, as can dual refer- 
ences to allow simultaneous dual 
standard 59.94 and 50Hz vertical 
interval switching. Output options 
include dual connectors for each 

destination, to minimize DA 
requirements. 

NVISION's proprietary technology 
makes this universal digital video 
switch a reality. and at a remark- 
ably low cost. In addition to these 

new technologies, 
NVISION has developed unique 
circuits for data reclocking, high 
speed internal interconnect, and 

cable driving. See Fig 1. 

This new router series will enable 
users to purchase an expandable 
SDI router that can also have 1.5 

Gbit HD added incrementally, as 

and when required. 

ENVOY Series Routers 

I( \6064 I lRU frame to 
accommodate up to 64 x 64 
with dual outputs 

EN6128 16RU frame to 
accommodate up to 128 x 128 
with dual outputs 

EN6256 23RD frame to 
accommodate up to 256 x 128 

with dual outputs 

New catalog of products with application 
notes - received as educational standard 
as it focused at the 'how tó aspect of 

system design. rather than product 
NAB. 
NV55C0 
receives 
pick of show 
award 

NV3128 
data router 
introduced. 128 

ports with new 
'Dynamic Port 
architecture 

12/91 1 /92 2/92 10/92 1 /93 4/93 8/93 

Patent for 
Time Code 
processing 
granted 

Patent for 
one slot 
Circuit 
granted 

Digital Audio 
Processing Suite 
(DAPS) noodreed 

2nd 

generation 
20 bit 
A to D and 
DtoA 
released 

3/94 4/94 7/94 8/94 

NV3256 data router 
released at NAB. 
A new design 
providing a max of 

256 dynamic data ports 

Patent 
issued. 

Dynamic port 
architecture 

3/95 3/95 4/95 
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E 

ff 

CBS Nef 

has purs E 

routing a 

BS Selects ENVOY 

r HO -SDI Routing 

vork operations center in New York 

ased NVISION equipment for HD -SDI 

d distribution. 

Scheduld for installation in September 1998, 

the initial package includes the ENVOY series 

128 x 123 router frame and the 4000 series 

1.5 Gbit I ber optic transmission equipment. 

The ENVDY router has been chosen to provide 

the netw rk operations center with an HD -SDI 

routing Inter that will be controlled by a local 

NVISION panel network. This router is initially 

loaded as 322 and is expandable to 1282 in 

increme is of 8 inputs and 8 outputs. The 

router yell be connected to local HD -SDI 

sources) is coax with longer runs being distrib- 

uted ove 1300nm fiber optic cable. 

New 4000 series fiber optic transmitter and 

receiver nodules have been included in this 

purchasE to provide an affordable method of 

HD -SDI sonnectivity throughout the facility. 

The ENJOY series will provide CBS with room 

for exparsion as well as the ability to add extra 

SDI laye s within the same switch, if desired. 

The setae 

provides i 

HD -SDI 

needs gré 

ion of these new NVISION products 

CBS with an affordable and flexible 

layer that is easily expanded as 

N. 

Green With eNVy 
New Control Technology 

for the Next Millenium 

total6 GUI 
Control nodes 

ENVY, the new router control system under 
development by NVISION, advances router control to 
the next generation by providing interfaces and features 
that will supercede currently available systems. ENVY is 
being designed to replace 
current routing control 
systems for users who re- 
quire far greater flexibility 
and operational ease than 
existing systems provide. 

total 
8 panels 

Cormd 
Panel 

Control 
Panal 

10 Mbitiaec House Ethernet Backbone 

NT Server 

Conia 
Panel 

O 
Other MI 

Raser 

NVISION 
Rare 

total 
6 routers 

PNVy Router Control System (Minimum Requirements) 

ENVY Incorporates: 

Easy to understand GUI for configuration using industry 
standard database. 

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

Easy to use, operator friendly hardware control panels. 

Intelligent routing and conversion through automatic 
tie lines. 

Standard hardware using Pentium PC technology. 

Standard operating and networking system using Microsoft 
Windows NTC. 

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

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

Easily expandable for more routers and control interfaces. 

Virtually unlimited router sizes, 2048 inputs x 2048 outputs. 

Minimum 
i -putexp 
[)utputex 
'O option 

ibntrol S 

(witch size 8x8 
tsion increment 8 

ansion increment 8 (x2) 

stem Compatibility 

SDI input module 
HD 1.5 Gbit input module 
SDI output module 
HD 1.5 Gbit output module 

N VISION 
NVISION ENVY 
Tektronix SMS7000 
Philips BTS ES Bus 
Pesa 

Utah Scientific E116064 EN6256 

NV, 

EN6128 

Tie first 
N1 ISION 
gcde book. 
The Video 
Engineers 
G.nde Io 
Deta/Audio. 
pcenshed 

r 

.dad adcaster 
ukxls 
VISION 
Tdhronous 
11,0 routers 
r96'Summe 
ympics 

Patent issued. 
chase 
comparator 
circuit for bi- 
phase coded 
signals 

New ASIC 
chipset 
developed for 
AES audio 
synchroniza- 
tion and re- 
framing 

THE BOOK. Awarded contract 
An Engineers to build a massive 
Guide To The THE BOOK synchronous 
Digital suppned as routing system 
Trans, ion. reference material for government 
released at NAB to UCLA. Utah agency. Switch 

State and sizes 
Nonthwestem 2048 512 

University and 1024 51024 

First routers 
delivered weh 
SMS7000 
node 
controller 

E/95 E/95 10/95 11/95 3/96 4/96 

NV30W SA. 

synchro- 
nous AES 
router 
minxkced 
at NAB 

4/96 7/96 

Patent 
Issued for 
Time Code 
signal 
processing 
design 

9/96 10/96 

Precision 
Broadcast 
Interface 
(PBI) 
specifications 
created 

3/97 

FCC 
announces 
DTV 
decision. 
with 
schedule for 
introduction 

Circle (43) on Free Into Card 

4/97 

New 
catalog 
issued at 
NAB 9T. 
Received 
Pick of 
Show 
Award at 
NAB 97' 
for PBI 

Patent 
issued for 

a multiple 
frequency 
oscillator 
circuit 

4/97 5/97 

Sierra Design Labs uses 

NVISION HD -SDI at NAB '9B 

Sierra Design Labs (SDL), a lead- 

ing manufacturer of video and 

audio disk recorders, w ll utilize 
NVISION routing at NAB. SDL will 

be demonstrating new compressed 

and uncompressed HD disk 
recorders, as well as their existing 

SDI machines. 

At the show, they will use an 

NVISION universal video router 
to switch HD -SDI and SDI sig- 
nals around the booth. This new 

NVISION router has the unique 

ability to allow all SDI data rates 

and 1.5 Gigabit HD -SDI to be 

managed within the same switch. 

NVISION will also provide a 1.5 

Gigabit fiber optic link between 

the SDL booth and their own 

(both located at the Sands). 

For more information, 

contact. 800- 719 -1900 

www.nvisionl.com 

N' 11X110nvla 
tesolatioe Independence 

Ergineenrg 
tests with 
15 Gigabit 
circuit 
designs 
show 
success 

1 1/97 

High speed 
routing design 
arch tecture 
verihed and 
final zed 

Designs for 
w modular 

processing 
systems near 
completan 

F rishirg 
touches appned 
to major new 
product 
Introductions at 

NAB98' 
Approximately 
20 new products 
p-epared for 
anlaorernont 

1/98 2/98 3/98 
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Figure 3. Error vector magnitude (EVM) is the average deviation 
between the ideal position of a symbol in the I/O plane and its 
actual position after amplification. 

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

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

Near perfect constellation 

Figure 4. A near -perfect constellation is shown above. A 
key to this performance is good linearity in the transmitter's 
amplifier. 

circuit's input, shown in Figure 5. The 
effect is to reduce the passband by 
generating fast phase rotations. Unfor- 
tunately, this makes the correction pro- 
cess less effective. Another approach, 
developed by TTE for tubes such as the 
tetrode, Diacrode and IOT, uses a struc- 

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

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

DRIVER 50 11 COAXIAL LINE 

VARIABLE POSITION 

IMPEDANCE ADAPTER 
"SLUG" OR "STUB" 

50 I! COAXIAL LINE 

INPUT CIRCUIT R * 50 52 

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

constellation is shown in Figure 4. 
The signal -to -noise ratio (SNR) is cal- 

culated directly from the EVM mea- 
surement because the only source of 
noise in this type of measurement is the 
amplifier's non -linearity. 

Circuit requirements 
To correct for non- linearity, it's usu- 

ally necessary to use correction. How- 
ever, the use of a pre- correction signal 
enlarges the bandwidth of the signal at 
the input to the final stage. Typical 
input circuits rely on an impedance 
adapter such as a slug or stub at the 

turc with wideband galvanic coupling 
at the 5052 point in the input cavity 
(Figure 6). This design, although al- 
ready particularly well suited to ana- 

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

PARAMETER 

LINEARITY 

ANALOG SIGNALS 

INTERMODULATION PRODUCTS 

DIGITAL SIGNALS 

SHOULDER HEIGHT (SEE FIG. 2) 

DIFFERENTIAL PHASE EVM (ERROR VECTOR MAGNITUDE) 

DIFFERENTIAL GAIN 

LUMINANCE NON-LINEARITY SNR (SIGNAL -TO -NOISE RATIO) 

CORRECTABLE PEAK POWER COMPRESSION PEAK /AVERAGE POWER RATIO 

CROSS- MODULATION 

Table 1. Comparison between typical analog signal parameters against sirnilar digital 
signal parameters. The measurements that an engineer would make on an analog signal 
are not applicable with DTV transmissions. This difference requires a new "mind set" 
when it comes to evaluating DTV transmitter performance. 
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By the year 2004, 
there may be 

several intelligent 
choices for 
digital video servers. 

Today there's one. 

We hav more MPEG -2 video 

servers stems installed than 

anyone lse in the world. Find 

out mo a about this dramatic 

t ransfo ation -this SeaChange. 

NMI ACHANGE 
I1)`ITERNATIONAL 

eaehange In rnanonal. Inc. www.schange.com 
24 Acton St et, Maynard. MA 01754 
lone: l -978 97 -0100 lax: 1- 978 -897 -0132 
ediaCluster a trademark of SeaChange International. Inc. 
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Available from: 

Television Equipment Associates, Inc. 
Bill Pegler. 
PO Box 499 
South Salem, N.Y. 105900499 wek 
Tal 914- 7RR -RR91 Fax 91 4-7R1-91 SR 

W W W.1 I lallt ICy.L.O. 

VIDEO A -D /D -A 
CONVERTERS 

DISTRIBUTION 
AMPLIFIERS 

AUDIO 
M UX/D E M UXES 

PAL/NTSC 
DECODERS 

FIBRE OPTIC 
LINKS 

SDI ROUTERS 
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A test rig for 8VSB digital signal measurements 
To determine the DTV power capabilities of various tubes, 

TTE developed a dedicated test rig. This system comprises a 
signal generator, which generates random, modulated 8VSB 
signals at an intermediate frequency, transposed onto the 
selected channel (for instance, Channel 61 at 755MHz). The 
signal is amplified by a solid -state stage, operating well under 
its saturation power level, followed by a tube -type pre -amp 
stage. The amplification chain was specifically designed to 
ensure minimum distortion at signal input to the final stage. 

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

GALVANIC CONTACT AT THE 50 fl POINT 

DRIVER - - 50 fl COAXIAL LINE 

TURNING SHORT- CIRCUIT 

INPUT CIRCUIT 

Figure 6. Tubes such as the tetrode. Diacrode and IOT rely on a 

wideband galvanic coupling at the 5012 point in the input cavity. 

By simply changing the type of final amplifier component 
in the final stage, it's possible to easily measure the digital 
performance of tetrodes, Diacrodes and IOTs. 

Uncorrected measurements 
The first series of measurements was designed to assess tube 

performance without correction for tube non -linearity. The 
power readings for certain tubes (see Table 2) show that 
correction is not always needed on the final stage. With 
appropriate correction, however, tubes such as the TH 563 
tetrode and the TH 680 Diacrode can either deliver more 
power or provide higher efficiency at a given power level with 
the same signal quality. The power output of the air -cooled TH 
610 Diacrode is limited for digital applications solely because 
of anode dissipation, not because of inadequate linearity. 

IOT measurements have been carried out with shoulder 
levels 5 to 8dB less than the mandatory 35dB shoulder height, 
which will be easily attained with the corrections in the 

transmitter. The results of these tests, even without correction, 
show that Thomson Tubes Electroniques' line of tubes already 
covers all digital power requirements. 
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As if millions 
of possible 

configurations in our 
matrix switchers 

weren't enough. 

Half -Y 

1 YDM 

1Y -16 

4YOM 

8Y -XL 

At AutoPatch, we only 
make matrix switchers. So 

its no wonder we have a 

full line of modular, 
customizable products 
with millions of possible 
configurations to match 
your application. From the 
simplicity of our Half -Y to 
the unparalleled flexibility 
of our 8Y -XL, each AutoPatch 

product is designed to meet 

your specific needs. 

And our 24 hour 
AutoAssist phone support 
guarantees 

AUTQASSIST 
you can get 14hes i Soo- ia,..,a: 
instant technical and 
installation assistance -day 
or night. 

Affordable, customized 
products. 24 -hour technical 
support from the best 
support team in the 
business. And an exclusive 
lifetime warranty.* What more 

reasons would you need? 

)33> AUTOPATCH 

A Division of XN Technologies. Inc. 
2416 Cheney -Spokane Rd. 

Cheney, WA 99004-0350 
(509) 235 -2636 
(U.S.) 800- 622 -0246 
Fax (509) 235 -2646 
www.autopatch.com 

1991 auteeetch 
Subject to certain conditions. 

See.s,. e.ty o oc'u, te.!e td . 
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TUBE 

P/N 

TUBE 

TYPE 

NTSC 

PEAK POWER' 

(kW) 

COOLING HIGH 

VOLTAGE 

(kV) 

SCREEN GRID 

VOLTAGE 

(V) 

ANODE CURRENT 

lAo AND IA 

(A) 

AVERAGE 

DTV POWER 

(kW) 

SHOULDER 

LEVEL 

(dB) 

E.V.M. SNR 

(dB) 

TH 563 TETRODE 30 DEIONIZED WATER 9 900 2.5 / 5 10 35.5 1.63 35.7 

TH 610 DIACRODE 10 AIR 6 700 1.2 / 3.2 5.5 35 1.95 33.9 

TH 680 DIACRODE 60 DEIONIZED WATER 8,5 800 3 / 8.4 22 32 2.46 32 

TH 760 IOT 40 WATER 32 - 0.7 / 1.82 19 30 3.25 29.2 

TH 770 IOT 60 WATER 34 - 

0.7 / 1.85 

0.7 / 2.1 

20 

25 

30 

27 

2.9 

3.99 

30.2 

27.4 i A 
Table 2. Performance characteristics for three types of TTE tubes when operated in the "uncorrected" mode. Note that some tubes 
don't require correction for DTV operation. However, with appropriate correction, the TH 563 tetrode and the TH 680 Diacrode can 

deliver more power or provide higher efficiency at a given power level with the same signal quality. 

WE'VE GOT SERVICE 

DOWN TO A SCIENCE. 

Technical Operations will keep you in- production and 

on -air . With comprehensive equipment service capabili- 

ties that are fast, reliable and economical. We provide the 

service you need - the way you want it: Off -site at one of our 

professionally staffed service centers, or at a dedicated 

service shop set -up at your facility. They're the reasons the 

nation's leading broadcast and cable networks, independent 

TV stations and production facilities depend on us everyday. 

Get your service down to a science with Technical 

Operations. For more information call 212 -465 -1318, outside 

of NY or NJ call toll free 1- 877 -420 -1600. 

TECHNICAL OPERATIONS 
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Adjacent channel operation: 
Advantages of the Diacrode 

During the transition period, which 
could be many years, stations will have 

to maintain both analog and digital trans- 

mitters. There are advantages in being 

able to transmit both signals with a 

single device. 
The TH 680 Diacrode makes it possi- 

ble for a single transmitter to simulta- 
neously amplify the two signals when 

they are in two adjacent channels, i.e., N/ 
N -1 or N/N +1. The Diacrode's naturally 
low input and output impedance give it 
a bandwidth exceeding 12 MHz through- 
out the UHF band. Figure 7 illustrates 

the respective input and output signals in 

an N/N +1 configuration. 
Table 3 shows the values obtained 

(without correction) for a Diacrode 
operating near 750MHz in the N/N+1 
configuration. Note the Diacrode's lin- 
ear performance characteristics. Mea- 
sured power levels were 25kW peak of 
sync in analog and 3.3kW average in 

digital, with easy -to- correct signal qual- 

ity at the output. 
As with other tubes, the transmitted 

power can be increased by using tubes in 

parallel. For instance, a transmitter us- 

ing two Diacrodes will simultaneously 
deliver 50 kW peak of sync in analog and 

over 6kW on an adjacent channel for 
DTV. The power mix may also change 

over time. In the long run, the analog 

channel will be eliminated, giving a dig- 

ital power rating greater than 50kW. 

Diacrodes used in this way provide an 

elegant solution to the problems raised 

by adjacent channel operation. 

The impact of digital technology on 

tube performance 
By their very nature, digital signals 

www.americanradiohistory.com

www.americanradiohistory.com


Take a Look 
64 Inputs x 64 Outputs 

Extron introduces the Matrix 6400 and 3200 Series Switchers 

for large -scale routing applications that require a true 64 x 64 

matrix. These switchers maintain complete signal integrity, 

providing a video bandwidth of 230 MHz ( -3 dB) when fully 

loaded. With modular internal busing card slots ready to be 

filled as needed, the Matrix 6400 and 3200 switchers will grow 

to accommodate any system - even systems that are still 

expanding. 

The front panel has a large, graphical LCD panel that provides 

intuitive control over all switching functions. It is so easy, you 

will forget you ever used a patch bay. Extron's Matrix 6400 and 

3200 Series even include an all -new feature called "rooming ". 

Rooming allows each system to function as several indepen- 

dent small matrix switchers, providing all the flexibility you 

will ever need. Take a look and see for yourself. 

The Matrix 6400 Series Switchers provide: 

True 64 x 64 matrix (32 x 32 also available) 

230 MHz ( -3 dB) video bandwidth, fully loaded 

Large, intuitive LCD front panel controller 

Modular design, fully expandable 

Wideband, low res., sync and audio models 

Easily configured for all applications 

Total of 132 presets (100 Rooming /32 Global) 

Simple Instruction Set (SISTM) for RS- 232/422 

"Rooming" to organize and manage your system 

Video genlock for seamless composite video switching 

Balanced /unbalanced stereo audio 

Audio breakaway and front panel adjustable 
gain /attenuation 

Optional internal redundant (backup) power supply 

Optional remote keypads for input and preset selections 

Extron Electronics 
EXTRON ELECrRONICSIRGR SYSTEMS, INC. 
1230 South Lewis Street, Anaheim, CA 92805 
800.633.9876 14.491.1500 FAX 714.491.1517 
U.S.A. 

800.633.9876 
EXTRON FLF.t. I Its) \k... I.[ROPF. 
liceldschermneg 6C 3821 AH Amerstoort 
«31.33.453.4040 FIX .31.33.453.4050 
The Netherlands 

tXl RUN II II. IRU \Rs..1111 
418 Kreta Aver Road. Singapore 0891011 

.65.226.0015 FAX 652 26.11019 

Singapore 
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SALItu:51 

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

DNF 
INllUSTRIES 

DOES 

CONTROI 
Building Blocks For Your Specific Applications 

Production 
Switcher 
Interface 

Video 
Server 

Controllers 

YOUR 
NEEDS? 

GPI to RS422 Multi- 
PROFILE 

LE 
Serial Machine 

Converters Control 

Fill + Key 
Clip Control 

RS422 
Switchers Editor 

, VTR 
Controllers 

Slomo 
Controllers 

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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DTV 
AVERAGE 

2 POWER 22 kW 

SHOULDERS -32 dB 

EVM 2.46% 

SNR 32 dB 

ADJACENT 
CHANNELS 

DTV + NTSC 

3 kW 25 kW 

-32.5 dB -13dB 

2.4% 5.2% 

32dB 1.3° 

5.4% 

NT SC 

60 kW 
PEAK POWER 

PEAK -OF -SYNC 

-10 dB SOUND 

10% DIFFERENTIAL 
GAIN 

2, DIFFERENTIAL 
PHASE 

10% 
LUMINANCE 

NON- LINEARITY 

Table 3. Even when operated in a non -corrected 'node, this 
Diacrode, operating in an N / +1 configuration. shows extremely 
linear performance. Measured powers were 3.3kW for DTV and 
25kW for NTSC. 

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

simplified protection devices are possible. 

When used for digital broadcasting, electron tubes provide 
constant power, which means lower thermal and mechanical 

stress during transmitter operation. Thermal and mechanical 

stress will only occur during transmitter startup and shut- 

down. These operating conditions contribute to higher trans- 
mitter reliability and longer tube life (30% increase car, be 

expected). 

The future 
This work, which focused on developing high -linearity 

components for use in DTV, coupled with measurements of 
non -corrected 8VSB signals, provides data that can be used 

directly by both equipment manufacturers and broadcasters. 

The results show that Thomson Tubes Electronique's Diac- 
rode and IOT solutions provide a complete range of tubes that 
are perfectly suited to digital broadcasting at average DTV 
power ratings from 1kW to 30kW. 

Over the next few months, tests will continue and TTE will 
be recording measurements of corrected DTV signals. This 

will provide additional data on the power capabilities of these 

tubes for DTV transmitters. 

Guy Clerc is technical manager at Thomson Tubes Electroniques, and 
Michel Langlois is digital applications manager for Thomson Tubes 
Electroniques, Meudon -LaForet Cedex, France. 

formation 
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s as eas 

While some companies have been 
talking digital futures, MRC has been: 

integrating the industry's first 
2- channel digital STL at the Model 
HDTV station, 
working with codec and 

multiplexer manufacturers, 
building alliances with DTV 
transmitter manufacturers, 
serving on industry committees, 
and 

developing a full -line of MRC 
d gital microwave solutions. 

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

Let MRC make your digital microwave 
the easiest part of your DTV 
c.. c ersion. Call 1 -800 -490 -5700 

MICROWAVE 
RADIO 
COMMUNICATIONS 
20 Alpha 

8- 256 -6225 
Email: sales@cm- mrc.com 
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Step -by -step approach to HD 

BY BOB PANK 

The TV industry is faced with mo- 
mentous change in making the move 

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

by Quantel in the last three years is 

already one step toward the new TV 
formats. At the tap of a menu box, 
operation is switched between the 4:3 
aspect ratio used today and the 16:9 
called for in many of the ATSC's Table 
3 video formats. This scheme enables 
operation with 16:9 video; to see the 
correct picture, monitors must be set 
for the new aspect ratio. The signal is 

essentially no different in 
nature but is shot and dis- 
played on a wider screen. 
Changes in the geometry 
of areas such as DVEs, 
graphics, text fonts, paint 
brushes and wipes are im- 
plemented to maintain 
their correct aspect ratio 
in the wider display. 

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

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

Recognizing the situation, Quantel has 
devised a scheme to allow the industry to 
balance real -world economics with the 
need to change to HD as it unfolds. This 
is based on the use of existing equipment 
technology, as well as on two new devel- 
opments. This step -by -step approach is 

designed to allow a migration to HD that 
can go at any pace and make full use of 
all equipment all of the time. 

Step 1:16:9, 601 

The first step, see Figure 1, has already 
been taken by many broadcasters and 
post houses using equipment operating 
with ITU -R 601 4:2:2 component dig- 
ital coding. Any equipment delivered 

Step 2: Up -rez 
Pictures produced via the 

601 chain represent the 
highest quality of current 
television, but this quality 

is rarely seen because many factors can 
affect the result. In many instances im- 

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

The full potential of 601 currently is 

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

the excellent quality that MPEG -2 can 
deliver at modest bit- rates. 

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

HDTV 

I UP-HEZ 

MOVIES NEWS 
COMMERCIALS/ 

PLAYOUT PROGRAMS 

SD1V 

PROMOS 

DTV 

ITU-R 
601 

NTSC 

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

age sources such as video may not fully 
exploit 601's potential to deliver sharp, 
clear pictures. The use of digital com- 
pression may limit frequency response 
or impose blocking effects, and the an- 
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601 equipment, up -rezed to 
3,000x2,000 and output back to 35mm 
film via Quanta's Domino have been 
widely shown in cinemas, where they 
stand up well against other pure film 
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Bringin 
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Next Level. 
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Impressively quiet and with more 
features than many mixers twice its size, 
the Shure FP32A set a new standard in 
field production. 

Now comes the FP33. With new high - 
precision sealed input potentiometers. 
an improved battery switching circuit, 
internal headphone level adjustments, 
and durable 3.5mm jacks. the FP33 takes 
portable mixing to the next level. 

Professional Mixing That 
Goes Wherever You Do. 

The Shure FP33 is a 3- input, 2- output 
portable mixer specifically designed for: 

Remote audio recording 
Electronic field production 
Electronic news gathering 
Location film production 

The FP33 weighs just 3.5 lbs and is 
about the size of two video cassettes. 
Providing 8 hours use with just two 9V 
alkaline batteries - or powered by any 
12 to 30 VDC power supply - the FP33 
will go wherever you do. 

Quiet Enough For DAT. 
The FP33 has an exceptionally low 

self -noise and a wide dynamic range - 
making it perfect for use with DAT and 

other digital recording media. 

So Many Features 
In So Little Space. 
The new FP33 gives 
you all the features of 

1111 the FP32A and more, 
including: 

R 

O 
to Sealed, conductive 

plastic input poten- 
tiometers 
Dynamic range of over 

SNUrZE I00dB 
48V phant 

nr n am and 
I2V T IA -BI power 

LED indicators of input levels, output 
peaks, limiter action, and low battery 
Pop-up pan pots 
Link switch to couple inputs 2 F 3 
into a stereo pair 
Mix bus to connect an add itional 
FP33 or FP32A 
Comprehensive headphone monitor- 
ing control with MS stereo matrix 

t Internal DIP switches for over 4,000 
ti customized set -ups 

If you're looking to bring your mixing to 
1, the next level, make sure to pick up a 

0 hufe FP33 portable stereo mixer. 

For the Shure FP dealer nearest 
you, tall 1 -800 -2 5 -S H U R E. 

R 
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HD applications will increase the need for graphics (and 
interconnection) functionality. The Paintbox F.A.T. provides 
both HD and 16:9 feature sets to users. 

material. 
This example fully validates the next 

step to HD: up -rez well -produced 601 

material to HD (see Figure 2). At NAB 
this year, Quantel showed results from 
up -rez at 1080p. The up -rez involves 
making the best possible use of all the 

original material. Multipoint bi -cubic 
interpolation, already applied in print 
and film resolution systems, was used. 

Because this process involves vast num- 
bers of calculations to produce high - 
quality HD images, dedicated hard- 
ware is used to give real -time results. 

Step 3: Network 
During the transition to HD, signals 

from both normal and high definition 
will he used to make up programs for 
both standards. To streamline that pro- 
cess, Quantel has announced that it will 
introduce a network for video and au- 

dio: Clipnet. 
To provide infrastructure not only for 

today's television, but also for HD, 
Clipnet is standards -independent. And 
to embrace a broad range of equipment 
beyond Quantel, it will also connect 
with computers and other TV equip- 
ment. For speed, it must provide a trans- 
fer rate at least as fast as ITU -R 601 

data: 270Mb /s. Current favored tech- 

nologies are Fibre Channel and Gigabit 
Ethernet, and the final choice will be 

based on performance, cost and indus- 
try preference. Although Fibre Channel 
was used at NAB, no decision is expect- 
ed until the fall. (Quantel is interested in 
hearing the views and opinions of its 

users on this matter.) 
Clipnet will lead to a series of new 

developments. These de- 

velopments will take full 
advantage of the growing 
body of disk -based equip- 
ment used to create new 
topologies honed to suit 
new needs and styles of 
operation. Because this 
development applies to 
both today's TV standards 

and tomorrow's HD, it 
allows broadcasters and 
post houses to take early 
advantage of the technol- 
ogy knowing that it will 
continue to fit with their 
future plans. 

Clipnet will complement Picturenet 
(Open), the 100Mb /s Ethernet network 
for stills and graphics that is already in 

use. As with Picturenet, Clipnet on 
Quantel equipment will operate as a 

totally background task so that all nor- 
mal operation is fully protected and not 
interrupted. This point is important for 
post houses and vital for broadcasters, 
where on -air or near -to -air operations 
must continue at all times. Because of 
the large bandwidth available from the 

disk systems in Quantel equipment, high 

times real -time. 
Combining Clipnet with Step 2 allows 

an up -rez node to be available to any 

system on the network. Thus, any video 

produced on any connected machines 

can be used in HD operations, which 
allows a station to adopt a soft ap- 

proach to HD. It can be on -air with HD, 
yet not be required to commit large 

sections of capital to a whole raft of 
HD- native equipment. As HD expands 
and more HD- native equipment sup- 

plies the area directly, the demands on 

the 601 equipment and the up -rez func- 
tion can be adapted. 

Demands could also develop in the 

other direction. This HD- original ma- 

terial can be down -rezed to supply the 

601 area, thus avoiding the need to 
duplicate effort and providing outstand- 
ing images for 525 viewers. 

Step 4: The Full Monty 
The final step introduces equipment 

working directly at HD resolution (see 

Figure 3). The demonstration at NAB 
of "The Full Monty" was a technical 
statement that achieving the largest for- 
mat of the ATSC digital standard, 1080p 
(shown running at 60Hz rather than 

HDTV 

DTV 

[MOVIES 

DOWN -REZ 

l 
COMMERCIALS/ 

PLAYOUT 

-rO7R41 REZ UP REZ 

SOW 

NEWS PROGRAMS PROMOS 

I 

ITU -R 
601 

NTSC 

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

network transfer rates can be sustained 

even while the equipment is fully oper- 

ational. 
Clipnet will provide transport for a 

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

114 Broadcast Engineering July 1998 

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

providing real -time replays. 

Monty is a preview of a new technol- 

ogy platform designed for HD. As the 
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ATSC MONITORING 
IF YOU HAVE TO KEEP A CLOSER EYE ON ATSC 
DEVELOPMENTS, READ ON .. . 

If you want to see the future of Digital 
TV then its time you took a look at 
the new Stream View from Adherent. 
As you would expect from an active 
member of ATSC its ground 
breaking - with the capacity to 
automatically monitor more channels 
than ever before. 

*T970 Stream View AT SC ////////////// 
////////////// 
////////////// 
////////////// 
////////////// 
////////////// 
////////////// 
////////////// 
////////////// 
////////////// 
////////////// 

The new AT970 Stream View from 
Adherent: 

real time monitoring of four streams: 
continuous measurement of essential 
ATSC parameters: 
rack mounting with local or 
remote control through 
standard networks; 
comprehensive error reporting, 
alarm and triggering functions. 

Check out the latest product from the 
people who brought you the MPEG -2 
Stream Station. 

Remember. Seeing is believing. 
For further information contact 
our North American representative 
Sencore, tel: I -800 -SENCORE or 
(605) 339 -0100. 

Web: www.sencore.com 
Web: www.adherent.com 

ATSC - 

199% 

AeherEn 
Circle (71) on Free Into Card 

A CSC defines a number of different 
production formats, it is essential that 
a equipment should be able to work 
v, th any one of them. It is also clear that 

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

MOVIES NEWS 
(COMMERCIALS/ 
I PLAYOUT 

,DOwN-RE` 

PROGRAMS 

HDTV 

PROMOS 

SDTV 

F Bure 3. A full HD- production environment with downconversion for SDTV and NTSC. 

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

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

The idea of Monty is to build a system 

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

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

Bob Pank is technical communications man- 
ager, Quantel Ltd., Newbury, UK. 
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As shed Technolo 

Upconversion and digital television 
BY ADOLFO RODRIGUEZ 

The arrival of digital television (DTV) 
in the United States has brought high - 

definition video to the top of the list for 
many video facilities. One of the many 
challenges DTV brings is the availability 
of high- definition program material in 

the early years. This is where upconver- 
sion plays an important role by provid- 
ing high- definition video from the stan- 
dard- definition programming available 
today. Upconversion is also a critical 
component in any video facility in the 
long term. 

What is upconversion? 
Upconversion converts standard 525 - 

line or 625 -line video to high- definition 
line rates. The DTV standard has differ- 
ent high -definition line rates, as illustrat- 

interlaced active lines, the active portion 
of the 525 -line video (483 lines) may be 
de- interlaced, and lines may be repeated 
as vertically adjacent pairs and then scaled 
to achieve 1080 active lines, which are 
re- interlaced. This approach achieves 
the higher line rates but with compro- 
mises. The line repetition may lead to the 
cascading of artifacts as the video signal 
is doubled or quadrupled. 

A better approach is interpolation tech- 
nology to achieve the higher number of 
lines and higher number of horizontal 
pixels. Horizontal interpolation is used 
to get from 720 pixels to 1280 or 1920 
horizontal pixels. Vertical interpolation 
is used to get from 483 active lines to 720 
or 1080 active lines. Interpolation tech - 

provides the highest accuracy 
upconversion by using 
both spatial and tem- 
poral information. This 
spatial -temporal filter- 
ing process creates new 
picture information 

rather than simply repeating the infor- 
mation already within the video signal, 
resulting in greater picture resolution. 

nology 

Format Horizontal Pixels Vertical Lines Picture Rates 
1080 1920 1080 60i, 30p, 24p 

720 1280 720 60p, 30p, 24p 

Table 1. The DTV standard provides several options for 
broadcasters' transmitted image standards. 

ed in Table 1. Upconversion can also 
include conversion of the aspect ratio 
from 4:3 to 16:9. 

There are several 
methods used for 
upconversion, but 
they all generally in- 
clude the creation of 
new pixels to reach 
the high -resolution 
line rates. One ap- 
proach is to use line 
doubling or line qua- 
drupling technology 
to get close to the re- 
quired number of 
active lines (1080 or 
720 in the case of 
DTV). This line mul- 
tiplication approach 
is then combined 
with a scaling func- 
tion to obtain the 
exact number of ac- 

tive lines. For exam- 
ple, to create 1080 

How good does upconversion look? 

Most people are surprised when they 
first experience the quality of an up- 
converted high- definition signal. The 
expectation is generally that it cannot 
possibly look as good as a true high - 
definition signal available from full high - 
definition production. However, upcon- 
version using interpolation technology 
delivers an enhanced viewing experience 
by providing a higher horizontal resolu- 
tion, a higher line rate, the benefits of 
component digital video and a 16:9 as- 
pect ratio. It also releases about 40% of 
the vertical resolution present in the 
standard -definition signal but not seen 
in an interlaced display because of the 
Kell factor effect. 

The Kell factor defines the effective 
vertical resolution perceived by the hu- 
man visual system when viewing an in- 

terlaced video display. A typical Kell 

factor is 0.7, which, applied to the 525 - 
Iine system, results in an effective vertical 
resolution of 338 out of 483 active lines. 
Using interpolation technology, the res- 

olution of all 483 lines can be used to 
generate the higher line rate of 1080 or 
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Figure 1. The 601 option affords stations a cost -effective entry point into DTV, while laying the needed 
digital foundation for future HD origination. 

120 Broadcast Engineering July 1998 
www.americanradiohistory.com

www.americanradiohistory.com


5 

411n S( . 
The VISIONARYTM 
UHF IOT 
transmitter. 
VISIONARYTM series transmitters combine ITS 

Corporation's extensive exciter /driver experience with 
proven IOT amplifier technology to provide a world 
class transmitter system. Easily configured for analog 
or digital broadcasting, the VISIONARY transmitter 
series is your high power UHF solution for today and 
tomorrow. Utmost performance and redundancy 
within a small footprint is the mark of this series. Power 
levels of 20kW -280kW analog or 12.5kW -100kW digital 
are available in air or water cooled configurations. 
Exceptional performance derives from highly stable 
and low noise carrier generation, precise digital filtering 
and quadrature vector modulation techniques, and 
highly linear feedforward amplifiers. The 44MHz ;F is 

compatible with analog, making digital conversion very 
straightforward. 

ITS Corporation's Broadcast group is now the 
Broadcast Systems Division of ADC Telecommunications. 
Same RF experts. Same quality solutions. And more.... 

oTelecommunications 
e 

Broadcast Systems Division 

102 Rahway Road www.adc.com /broadcast 
McMurray, PA 15317 broadcast info @adc.com 
USA TEL 724 -941 -1500 

FAX 724 -941 -4603 
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720 active lines. This ad- 
ditional 40% of vertical 
resolution ((483- 338)/338 
-40%) provides more res- 
olution to interpolate, 
which contributes to the 
enhanced HDTV viewing 
experience. 

Applications of 

upconversion 
In many cases, upcon- 

version can reduce the 
transition cost to DTV 
by allowing facilities to 
leverage off their vast 
quantities of archived 
525 -line material. This 
gives broadcasters the 
flexibility to start trans- 
mitting HDTV immedi- 
ately by using current in- 
frastructure. For exam- 
ple, a facility would use 
downconversion to stan- 
dard definition, add lo- 

16:9 16:9 to 4:3 Side Crop 

16:9 

o 
16:9 

16:9 

00 
O 0 O 

16:9 to 4:3 Letterbox 

0 0 0 
16:9 to 4:3 Semi- Letterbox (14X9) 

000 00 
16:9 to 4:3 Anamorphic 

000 
000 

4:3 4:3 to 16:9 Side Bars 

POE EC" 
4:3 4:3 to 16:9 Anamorphic ó CD CJ C_ì 

CD C 

Figure 2. When converting from 16:9 and back, a range of options exists. Engineers need to be sure 
that the equipment selected to handle this task is capable of artistic decisions that may come from the 
programming staff. 

DIGITAL TELEVISION POP QUIZ 

Which transmitter manufacturer has 75 years experience in 

television transmission? 

Which transmitter manufacturer designed and built a 250kW 
single IOT amplifier? 

Which transmitter manufacturer develops its own 100% digital 
ATSC and NTSC TV exciters? 

ì ne answers may surprise you... 

C` C 
214- 381 -7161 Fax 214- 381 -3250 

800 -733 -5011 
http: / /www.contelec.com/ 
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least on Multi- Channel 

Digital Effects. 

Presenting AlladinPro. The Affordable, Digital FX Solution. 
AlladinPro is the most -see, digital video effects system that satisfies even the 

most jaded palate. AlladinPro is a completely integrated system that delivers 

multi -channel digita effects. You can step up from the best -selling DVE of all 

time, the Alladin, t) the AlladinPro to show people what's really on your 

mind. And do it rather quickly with our dedicated control panel. Now you can 

have affordable real -time digital video processing on two DVE channels with 

key. The powerful StudioTools option even adds a character generator and 

paint system. StudioTools turns a great DVE into a powerful stcnd -alone 

graphics and effec-s compositing system. Our warp engine pushes even 

harder; and image effects are always part of the package. Storaga? 2,000 

still images with key are right at your fingertips. See why AlladinPro is the 

most appetizing, low- priced NT -based 

pl N NACLE production package of choice for profes- 

sionals just like you. 1- 800- 4PINNACLE. SYSTEM S 

www.pinnaclesys.com See What You Think. 
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Figure 3. This HD production island approach affords stations a cost -effective way to begin HD transmissions without having to 
completely rebuild the facility. Legacy equipment, supplemented with up- and downconversion equipment, can greatly reduce the 
entry cost of beginning HD broadcasts. 

cal production and identification, up- 
convert, then simulcast high- definition 
and standard definition. 

Optimizing upconversion 
An up- converter is like a magnifying 

glass, and any artifact present will be 
more visible when converted to high 

definition. Because upconversion quali- 
ty is limited to the resolution and quality 
of the original material, care must be 

taken when up- converting to high defi- 
nition. The best upconversion results are 
obtained by using analog or digital com- 
ponent 4:2:2 signal sources. The use of 
4:2:0 or 4:1:1 sampling structure should 

be avoided if possible because they can 
reduce chrominance resolution for use 
in the interpolation process. 

When up- converting from composite 
(NTSC, PAL, PAL -M or PAL -N), it's 
important to use a high -quality decoder. 
The best decoding performance is ob- 
tained from an adaptive three -dimen- 
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sional decoder, such as the Snell & Wil- 
cox Golden Gate. Again, the objective is 
to reduce any decoding artifacts, such as 
cross -chrominance or cross -luminance, 
before up- converting. Once these types 
of artifacts are introduced, they are dif- 
ficult to remove in a downstream pro- 
cess and will be obvious in the up -con- 
verted high- definition video. 

Noise is another critical quality consid- 
eration when up- converting standard - 
definition video. Noise is present in all 
signals and can come from many sourc- 
es. Many types of video noise are inher- 
ent in the video processing or distribu- 
tion methods employed in TV stations. 
Video noise can be caused by the elec- 
tronic processing in a transmission sys- 
tem, crosstalk, dropout, time -base er- 
rors in VTRs, and digital errors in digital 
links. As with decoding artifacts, noise is 
magnified by the upconversion process, 
which produces a less than optimal high - 
definition signal. It is therefore impor- 
tant to reduce this noise before the up- 
conversion process. 

This is where a noise reducer plays a 
vital role in eliminating as much of the 
noise as possible before converting the 
video to high definition. Noise reducers 
usually provide a number of video filters 
tuned to reduce a particular type of 
noise. Typical choices include recursive 
filters, which reduce noise by filtering 
the video temporally; spatial filters, which 
filter the video in the spatial domain; 
non -linear median filters, which remove 
Impulse noise; and linear filters, which 
remove high- frequency noise. 
The best upconversion results require 

great care in decoding composite video 
sources and always use noise reduction 
techniques before upconversion. 

Aspect ratio 
Not all upconversion and downcon- 

version decisions are quality related. 
Besides a higher horizontal and vertical 
resolution, high -definition video also has 
a different aspect ratio than we are used 
to seeing in television today. This differ- 
ence requires some creative production 
decisions to be made with respect to the 
viewable area. Using proper filtering, an 
up- converter or down -converter can pan, 
scan, re -size, or re -shape the image. For 
rxample, converting from 16:9 to 4:3 
aspect ratio, the image can be cropped 

and put in letterbox or semi letterbox. 
Conversely, when converting from 4:3 
to 16:9 format, the image can be dis- 
played with sidebars or semi sidebars, or 
it can be anamorphically stretched to fit 
the new format. Figure 2 summarizes 
these options. 

Upconversion in the long term 
The goal of most video facilities is to 

move to high- definition video produc- 
tion as soon as possible, but to do so in 
the most cost -effective way. One such 
method is to design high -definition is- 
lands. This approach is illustrated in 
Figure 3. This design uses an existing 
video infrastructure equipped with small 
islands of HDTV production. This meth- 
od minimizes the initial investment and 
provides a cost -effective way to build 
toward full HD capability. The role of 
upconversion in this scenario is to pro- 
vide a way to use the large amount of 
standard -definition archive material most 
facilities have - and need to use. An 
added benefit is combining upconver- 
sion with standard -definition cameras 

I i 

for close -up shots in sports and insertion 
of standard -definition news clips. 

A good solution 
Upconversion can be a great asset for 

any facility moving to high -definition 
video production. In the short term, 
upconversion (and downconversion) will 
help get HD signals on the air while high - 
definition- generated program material 
grows. Over the long term, upconver- 
sion provides a way to deliver quality 
standard -definition archive material in a 
high- definition environment. In addi- 
tion, upconversion also provides some 
interesting video production options by 
providing a way to use standard- defini- 
tion video in special cases, such as close - 
ups in sports and news acquisition. 

Adolfo Rodriguez is director of marketing, U.S, 
Snell & Wilcox, Sunnyvale, CA. 

formation' 
Circle (240) on Free Into Card 

Quick Stri ! 

51111 

TS100E COAXIAL CABLE STRIPPER 
5 strippers in 1 easy to use hand tool 
Rotary knob selects 5 different cable setups 
Replaceable circular steel blade cassettes 
Adjustable cable range: .158" OD to .433" OD 
For all Canare 750 BNC, RCA & F Crimp Connectors 

REQUEST 
NEW 

CATALOG 9 

tttEMMIZSIM 

CANARE`°' 
531 5th Street Unit A San Fernando, CA 91340 USA 
tel: (818) 365 -2446 lax: (818) 365 -0479 

w ww. ca nare.com, 
Circle (70) on Free Info Card 
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Technolo. In Transition 

Video servers 
BY THE BE STAFF 

The use of video servers is ubiquitous. 
No matter how small the facility, TV 

station or production house, servers are 
now key to an efficient operation. How- 
ever, just because they are common, 
doesn't mean they're easy to buy - or to 
understand. Video servers have their 
own terminology, and the first step in 

buying any server is to understand the 
language. 

Video server terminology 
Primary application: Many manufac- 

tures will claim that their servers will do 
everything. It's a news server, a produc- 
tion DDR and an on -air playback serv- 
er. Don't believe it. While the basic 
building block may be able to do all of 
these things, the surrounding systems 
tailor the server to a task. 

For instance, the features of a news 
server are vastly different than those of 
a DDR application in a post suite. In one 
case, you need to handle multiple users, 
probably with minimal quality. On the 
other hand, production applications typ- 
ically serve only one or two clients and 
do so on a few I/O paths, but perhaps 
need HD quality. 

All this doesn't mean one company's 
product won't work in a variety of 
applications. It does mean that the prod- 
uct needs to be configured differently 
for every type of application. Check and 
be sure that's possible. 

Number of I/O channels supported 
simultaneously: Like above, be sure the 
system is tailored to the number of 
channels you need to serve. This opera- 
tional feature is highly related to maxi- 
mum aggregate bandwidth and number 
of workstations. 

Number of workstations supported: 
How many clients (workstations) do 
you need to serve. An on -air server has 
one or two workstations; a news server 
may have 20 or 30. Determine the qual- 
ity level that is needed at each location. 

Maximum aggregate bandwidth: It's a 

lot like dividing a pie; the server's total 
aggregate bandwidth is a resource that 

must be divided among its inputs and 
outputs. For instance, a server band- 
width of 250Mb /s might allow you to 
handle one video input and four corn- 
pressed video outputs, but it won't pro- 
vide dual streams of HD video. 

Compression encoding: Motion JPEG 
used to be the most common compres- 
sion format. However, as of this year's 
NAB, most server vendors began offer- 
ing MPEG encoding with their systems. 
This allows stations to limit the number 
of encode/decode processes. 

Finally, some servers provide uncom- 
pressed recording. This works only for 
short -format applications. It takes 
121GB per hour of video. Try storing 
1,000 commercials in an uncompressed 
format and see how much it costs. How- 
ever, if you're producing those commer- 
cials, you may want to keep all that 
layering in uncompressed states until 
the final product is produced; but that 
may be minutes - not hours - of 
storage. 

Range of compression: Naturally, 
this relates to the amount of compres- 
sion used. A 1:1 ratio would be uncom- 
pressed, where as 4:1 might be consid- 
ered a mildly compressed signal. In PPV 
and NVOD applications, 20 -30:1 com- 
pression levels are common. That works 
here because the video is never manip- 
ulated. It's designed only to be viewed. 

Output signal interfaces: Early serv- 
ers stuck to 601 or NTSC outputs. 
Today, many offer ATM and Fibre Chan- 
nel (FC). First, ask what's needed now, 
then ask whether you'll need to support 
other types of outputs in your DTV 
future. Many vendors are offering op- 
tional ATM outputs. 

Support random access: True ran- 
dom access does not mean playing a 

clip from one location and the next clip 
from the next sequentially- stored loca- 
tion. It means playing any clip from 
any location at any time. The location 
of the clip is independent from wheth- 
er or not it can be played sequentially. 
Production applications often require 

126 Broadcast Engineering July 1998 

this feature. 
Smallest randomly- accessed clip: 

What is the smallest clip that can be 
played indefinitely? Check this specifi- 
cation carefully. It depends upon the 
speed of the disk and the amount of 
onboard memory. In post and editing 
applications, this is important. 

Support pre -read: Only now are 
server vendors realizing that editors 
need the ability to handle pre -read. In 
essence, they're asking the server to 
"act" like a tape machine. On -air and 
news servers may not need this feature. 
Production environments certainly 
would see this feature as useful. 

Non -destructive pre -read: While tape 
pre -read is destructive, disk pre -read 
doesn't have to be. The implementation 
of this feature depends on the vendor. 

Automation traffic interfaces: Sim- 
ply put, most on -air servers will inter- 
face to most traffic systems. If you are 
planning on adding a server into an 
existing cart machine environment, be 

sure the vendor will help you with the 
interfacing. 

Backup /redundancy: How much do 
you want? How much are you willing to 
pay for? Although disk systems are reli- 

able, they are not infallible. Do you need 
mirrored systems, dual power supplies, 
hot -swappable drives? All these are avail- 
able and only you can decide which are 
important to your application. 

The table 
The table on pages 128 and 129 lists 

key server manufacturers and their 
products. The goal was to provide, in 
one compact table, a sampling of serv- 
er products that are available. Cou- 
pled with your set of needs and an 
understanding of key terms, you're 
ready to decide which products to 
consider further. 

formation 
simply circle the appropriate numbers 
(see the second column of Table Ion 

pages 128-129) on the Free Information 
Card found on page 115. 
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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. 

Finally. a logging package that comes 
wit-, everything you need 
to let the lob done, 

Software for the 3Com PalmPilot- 

Protocol convet*bn hardware 
allowing connecalvity to RS -422 
and LANC decks. VTR's. and cameras 

Cables for both RS-422 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. e-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 

no *soft .pr 
weo.ae podgy arn. 
TV Neawa.{ Paal/.eA.derl -N-..,- 

r 

NweaPt aarafr.... ab16NII. 

SNdioFrane 

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. 

pnMFUCK 

Front Page News 

EAST, MAUVE VIDES dr 
'Fmn®STUDI0400 .4 

r+bw... .. e.a...,n 

7 
IwrhSnwwMW.I.wrw.Na. 
N.w..Ih annex ano anew awe. ' 

w. ., N 
pool ; . ,. .,....,'y 
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Product. and Announcements: 

www.pinnaclesys.com 

Pinnacle Systems: Pinnacle Systems' broadcast products 
give professionals the cutting edge tools needed to create 
dazzling productions faster and more 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. 

m.un. 

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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New Products 

SWITCHABLE SDTV /HDTV 
RECORDING 
Sierra Design Labs HD 1.5PIus: a video disk 

recording system that allows you to record in 

standard 601 or uncompressed DTV /HDTV video; 

using four of Sierra's Quickframe video disk 

recorders with a new Sierra HD processor, you 

can record up to 120 minutes of uncompressed 
HDTV video - or used 

separately, each Quick - 
frame unit delivers 
standard D- 1 /ITU -R 

BT601 -4 video; in HDTV 

mode, the HD 1.5P/us is a 

full- specification DTV 

recorder featuring record 
and playback of SMPTE 

274M/292M 1920x1080 
interlaced signals (1080i), 
with the ability to switch 

to SMPTE 296M 1280x720 progressive scan video 
(720p); the HD 1.5P/us is available in HD capaci- 

ties starting in 10- minute increments (four times 
15 minutes of SDTV) and requires 16 rack units of 
space with optional eight -channel audio; 702- 

831 -7837; fax 702 -831 -5710 
Circle (250) on Free Info Card 

HIGH- QUALITY VIDEO 
ENCODER 
Optibase MPEG MovieMaker: a powerful, 
single -board MPEG -1 encoder that allows 
encoded video and audio to be distributed 
over LAN, T1 /T2, ISDN, 

28.8 modems and other 
communication media; digital filters 

reduce noise and improve MPEG -1 encoding; 
variable frame rate encoding allows you to 
adjust frame rates, and smart muxing 
removes the jerky motion of low bit -rate 

frame sampling to provide smooth playback 
of audio and video; 800-451 -5101; fax 408- 

244-0545; www.optibase.com 
Circle (253) on Free Into Card 
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TEST SYSTEM FOR HDTV 
SyntheSys Research BitAlyzerHDTV (model HDVA292): a 

complete testing solution for high -definition TV signals; the 
BitAlyzerHDTV offers easy -to-use features by integrating a 

Windows -NT platform with advanced touchscreen control; it 
produces real -time 
error statistics for 
format errors and 
includes logic analyz- 
er features for 
capturing errored 
data and analyzing it 
off -line; enhanced 
diagnostic features 
include digital 
waveform display, numeric display and picture mode; the 
instrument will also support future upgrades; 650 -364 -1853; fax 

650 -364 -5716; www.synthesysresearch.com 
Circle (251) on Free Info Card 

ROBOTIC CAMERA TROLLEY SYSTEM 
Telemetrics robotic camera trolley system: this enhanced 
trolley systems features programmable presets, as well as 

increased speed and quiet operation; 
additional benefits include instanta- 
neous setup and shot -recall capabilities; 

the systems are available in linear, "H" 
track and vertical configurations and are 
compatible with the Telemetrics line of 
pan /tilt mechanisms and controllers, 
including the TM -CPS control -panel 

software; 201 -848 -9818; 
fax 201 -848 -9819; 

www.telemetricsinc.com 
Circle (252) on Free Into Card 

WORKSTATION WITH DUAL -STREAM 
UNCOMPRESSED VIDEO FOR 
WINDOWS NT 
Intergraph Computer Systems StudioZ GT for SOFTIMAGE/ 

DS: this Intel /windows NT -based workstation delivers dual- stream 

uncompressed video capability for non -linear production systems; 

additional enhancements to the new StudioZ GT for SOFTIMAGE/ 

DS feature new display options that allow you to choose between 

dual 21 -inch high -resolution monitors or a single 24 -inch monitor; 
the PCI -based audio processing board supports eight channels of 
digital I/O and provides up to 16 tracks of simultaneous audio 

playback, as well as real -time mixing and digital audio effects; 800- 

763-0242; www.intergraph.com /ics /digitalmedia 
Circle (254) on Free Into Card 
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IINIVERSAL DIGITAL VIDEO ROUTING 
Nvision EnVoy series: this series of digital video routing switches features a high - 
sl:eed crosspoint architecture that will handle data rates in excess of 1.5Gb; 
this structure is combined with various I/O modules to accommodate several 
data rates; with Envoy, you can route any standard -rate SDI signals and HD 
a : 1.5Gb, within the same switch at the same time; you can also control the 
switch from an existing control system; 530 -265 -1000; fax 530 -265 -1010 

Circle (255) on Free Info Card 

DIGITAL MULTITRACK CONSOLE 
Solid State Logic Axiom -MT: this digital multitrack 
console has up to 96 channels and all 
controls are dynamically automated, 
including the surround panning on 
large and small faders; the console 
features 48 multitrack buses, 12 main 
mix buses, 12 aux buses and more than 
200 mix returns making it ideal for 
mixing to any format; the audio is kept in 
the digital domain with precise repeatabili- 
ty of level, EQ and dynamics; 200+ inputs 
can be controlled from a 48 -fader control 
surface, and, in situations where space is even 
more limited, smaller frames can be specified; 
+44 1865 842300; fax +44 1865 842118; www.solid- 
state- logic.com 

Circle (258) on Free Info Card 

ItEAL -TIME DIGITAL 
'. /IDEO NETWORKING 
'i;OLUTION 
Optibase MPEG ComMotion 
UDP: an MPEG digital video 
transmission solution that encodes 

nd sends high -quality MPEG -1 

nd MPEG -2 streams in real time 
aver a broad range of standard 

CP /IP networks; MPEG ComMo- 
tion UDP turns a Windows 95 /NT 
f 'C into a complete transmission 
'vstem; unicast, multicast and 
broadcast options allow you to 
customize videostreams to target a 

single PC station, a group of virtual 
rations that share a virtual IP 

.lddress or to send simultaneously 
io all client stations; 800-451 -5101; 
lax 408 -244-0545; 
www.optibase.com 

Circle (269) on Free Info Card 

.V 

V 

IOT POWER DEVICES 
FOR THE DIGITAL TV 
MARKET 
Eimac Division of CPI DX (Digital 
eXcellence) family: an advanced 
line of inductive output tubes (IOTs) 
specifically rated for UHF DTV 
applications; the family consists of 
IOTs in liquid and air -cooled versions 
providing for average power 
approximately 10kW to 27kW and 
peak power handling from 40kW to 
over 110kW; 650 -592 -1221; fax 650- 
592 -9988; www.eimac.com 

Circle (257) on Free Info Card 

It Zooms 

p1_n_s_ 

JthandIes HDTV 
It outputs broadcast quality video. 

What more could you ask for in a scan converter? 

J OK - it's under $5000 

7oomConverterHD 
new-- 

froTh PC Video Conversion 

PVC \ ìdcti Conrer,ion 
16120 Caputo Drive Suite A Morgan Hill CA 95017 
8.1408.779.118014s 408 779.7868 email .. I. s pt video i um www.pcvideo.com 

Circle (55) on Free Info Card See us at Siggraph Booth 82908 See us at CEDIA Booth 8652 

July 1998 Broadcast Engineering 131 
www.americanradiohistory.com

www.americanradiohistory.com


SMPTE 
TIME CODE 

GENERATOR /READER /INSERTER 
ALL IN ONE!' 

a ._:r ..r e3 59 59 29 

ES-488 
Continuous size adjustments 
2% - 20% screen size 

Continuous position adjustments 
Locate anywhere on the screen 

Large LED Display 

1/30 - 30x play speed 

Jam Sync User Bits 

3 YEAR WARRANTY 

1 41111111 (310) 322 -2136 FAX (310) 322 -8127 
142 Sierra St. El Segundo, CA. 90245 

Circle (56) on Free Info Card 

Plug in to a new type 
of power supply... 

...and power your HMI /MSR lamphead 
from standard PAG or Anton Bauer camera 

batteries with the Omni Ballast from OpTex. 

This innovative and universal ballast unit is compatible with 
all major brands of small DC lampheads 125w, 2oow & 27ow 
HMI /MSR, and can be powered from PAG and Anton Bauer 12V -14v 

camera batteries as well as battery belts and boxes. 

Fully dimmable electronic ballast 
Full hot restrike capability 
Safety voltage cut -off limiter 

Battery life indicator 
Lightweight and portable 
Optional mains power supply 

Get the power to shine - Contact the OpTex team on +44 (0)181 441 2199, 

fax +44 (0)161 444 3646 e-mail info @optexint.com 
or read more on www.optexint.com /optex/ 

bo9en 
US Saks. Bogen Photo Cary. 56$ E. Corsent Ave.. 

PO Box 506. Ramsey, N( 07446-0506 
(zot) Stagy)°, fax (201) 818 4177 

Circle (57) on Free Info Card 
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PRODUCTS NOW SHIPPING 
IVIPEG-2 VIDEO EDGE 

"NEVICE 
Tektronix MS series: this series moves 

digital video material between facilities 

with higher quality at lower bandwidth; it is suitable 
for transmitting contribution -quality video at MPEG -2 

4:2:0 or 4:2:2 from a studio to a satellite transmitter, 
from an event venue to a studio and /or from one post - 

production house to another; the series offers real - 

time video streaming over standard networks, includ- 
ing the MPEG -2 4:2:2 P @ML and is optimized :o main- 

tain video and audio quality even through multiple 
generations of encoding and decoding; 800 -547 -8949; 

fax 503 -627 -7275; www.tek.com 
Circle (270) on Free Info Card 

DUAL -S U- EANI VIDEO 
CAPTURE C?".Qr, rJOW 

VAILABLE 
Pinnacle Systems ReelTime: a Windows - 

based, dual- stream video capture card with onboard 
real -time effects available in NTSC and PAL versions; 

this comprehensive desktop solution provides ' 30 real - 

time transitions, as well as real -time chroma, luma, 

linear keying and titling; it features a scalable architec- 

ture that supports Pinnacle Systems' Genie RT option 
enabling picture -in- picture motion and hundreds of 
digital 3 -D effects, including page turns, water ripples, 

spheres, hourglass and bumps; composite, Y/C and 

component analog I/O interfaces are standard and 

optional interfaces include CCIR 601 serial digital and 

DV/1394; 650 -526 -1600; www.pinnaclesys.com 
Circle (262) on Free Info Card 

NEW SOFTWARE FOR 
SONY EDITSTATION 
Sony ES-7 EditStation software ver- 

sion 1.2: this new software includes vari- 

able audio level settings using graphical "rubber- band" 
adjustments on the timeline, a timeline clip editor, 
timeline jogging by control -panel job dial, EDL export, 
reclip of multiple edit sequences in real tine and 

inclusion of 38 additional digital effects; the addition- 
al features will help editors transition to nor- linear; 

800 -686 -SONY; www.sony.com /professional 
Circle (263) on Free Info Card 

NEW RELEASE OF AVID'S 
MACINTOSH -BASED 
l!)ft:e' zitraFCl SYSTFR/1 

Avid Xpress version 2.0: the Avid Xpress 

system, formerly MCXpress for Macintosh, is designed 

for independent video and multimedia producers; the 
new release includes significant enhancements to 
graphics and titling, audio, effects, overall editing and 

interoperation with third -party products; Xpress ver- 

sion 2.0 is available in four new configurations; 978- 

640 -6789; fax 978 -640 -1366; www.avid.com 
Circle (265) on Free info Card 
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74e GALLERY 
QUALITY. 

RELIABILITt 
EASE OF 

OPERATION. 

ENG, SNV and EFP 
trucks, vans and trailers 

BAF Broadcast Vehicles 

TOLL FRF, (800) 633-8223 
wFRwww.bafcom.com 

r (407) 324-7860 SAT. SPACE (800) 966-3822 
E NA bafÄ'gate.netwoRLowiDE +(407)324-8250 

Circle (64) on Free Into Card 

8 -VSB MODULATOR 
For HDTV Terrestrial Broadcast System 

Conforms to ATSC Specification 
All Solid State Construction for High Reliability 
Digital Implementation for High Performance 

IF or RF Output Options 

Accepts MPEG2 Source Input 

8 -bit Byte Wide Parallel Input Format 
Phase Locks Clock to the MPEG2 Source 

Clock Lock Indicator 

Made in the U.S.A. 

O . A 

ñEch Telecommunications, Inc. 

1 5501 San Fernando Mission Blvd. 
Suite I oO 

Misston Hills CA 9I 34S 
PH (8 18) 36 1.2248 FAX (818)270-20 I 0 

INTERNET: www.ktechtelecom.com 
Email: skuh @ktechtelecom.com 

Circle (65) on Free Info Card 

Multiple Video Windowing 
Systems & PCI Cards 

T rfverl'q-T 

`*r ',.il. . 
' rM,,.± 0, _4: 

I I I I I I I I E 7111.CF.'.,.. 

/ 
41* 

tc 

Concurrent 4 to 36 Variable Sized Video 
Windows on XGA Display 

NTSC, PAL, SECAM Non -synchronous 
Video Source 

Integrated Video Routing Switcher 

Remote Access Control via Ethernet 

Auto Loss of Sync Detection and Visual 
Alarm 

Brightness, Contrast, Saturation and Hue 
Adjustment for Individual Window 

Video Source ID and Label 

Windows 95 & NT 4.0 GUI 

Avitech International Corp. 
Voice. 4254885 -3863 Fax 425 -685 -4726 

Circle (63) on Free Info Card 

SPLIT 
IT!! 

HENRY ENGINEERING 
503 Key Vista Dnve 
Sierra Madre, CA 91024 USA 
TEL (626) 355 -3656 FAX (626) 355.0077 
FAX -on- Demand Doc #103 (626) 355-4210 
http://www.henryeng.com 

so, 

ILS.L/H 
UIK't;.UMMl,. 

USDA is a handy 2 -in, 4 -out 
stereo "mini -DA" that can 
combine or split audio signals 
for distribution. Mix stereo to 
mono, get both stereo and 
mono outputs from a stereo 
source. Gain trims for each 
output. Great specs with lots of 
headroom. Keep one on hand. 

I-C 
H E N R Y 
ENGINEERING 

We Build Solutions. 

Circle (66) on Free Info Card 
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Business Wire 

Business 
WCTV -TV, Tallahassee FL, and 

WYMT -TV, Hazard, KY, recently made 
Panasonic equipment purchases valued 
at over $1.1 million to convert news 
operations and commercial production 
to Panasonic DVCPRO. CBS affiliate 
WCTV received 58 pieces of DVCPRO 
equipment, comprised of two AJ -LT75 
laptop editing systems, 11 AJ -D700 
camcorders, 22 AJ -D750 and AJ -D650 
studio editing VTRs and 23 AJ -D640 
recorder /players. WYMT, a satellite CBS 

affiliate, purchased 41 units of 
DVCPRO gear, including an AJ -LT75, 
eight AJ -D700 camcorders, eight AJ- 

D750 and AJ -D650 editing VTRs, 11 

AJ -D640 recorder /players and 13 AJ- 

D230 desktop VTRs. 

KNWS -TV of Houston, and KLDT- 
TV of Dallas selected JVC's Digital -S 

as their digital recording format of 
choice. The two stations are owned by 
independent broadcaster, Johnson 
Broadcasting. 

In addition, JVC announced that 
KNTS -TV, an independent start -up sta- 
tion in the greater Natchitoches, LA 

region, went on air with the Digital -S 

equipment as its house videotape for- 
mat. KNTS is a community -based sta- 
tion affiliated with America One Televi- 
sion and owned by CP -Tel Broadcast- 
ing, a subsidiary of CP -Tel Holdings 
Inc., a local telco and Internet provider. 

Philo Television purchased the Quan- 
tel Editbox digital nonlinear on -line 
editing system for its San Francisco 
facility. The Editbox, a complete hard- 
ware and software package made in 

England, is a key component in the $1 

million renovation of Philo Television 
into a technically advanced, state -of- 
the -art editing boutique in Northern 
California. In addition to the Editbox, 
Philo offers four digital Avid Media 
Composer systems with both off- and 
on -line video editing capabilities. 

Scitex announced that Brown Bag 
Films used two StrataSphere systems to 
create the 39 -part TV series, Twilight 
Works. The two Scitex StrataSphere 
digital non -linear finishing workstations 
were used to complete the Action He- 
roes and Femme Fatales series of 30- 
minute celebrity biographies. 

Scitex also announced that the Media - 
One Cable Company acquired nine 
StrataSphere systems for its seven New 
England advertising locations. 

360 Systems announced the installa- 
tion of a Short /cut Personal Audio Ed- 
itor for use on The Late Show with 
David Letterman. Short/cut joins the 
production's earlier purchase of three 
DigiCart/II hard disk audio recorders. 
Short/cut is a self -contained, two -track 
digital audio editor with built -in hard 
disk, speakers, a large waveform dis- 
play and an optional Zip drive. It offers 
true cut /copy /paste editing, a scrub 
wheel and conventional tape transport 
control. 

Avid Technology signed a definitive 
agreement to acquire the SOFTIMAGE 
subsidiary of Microsoft Corporation. 
The acquisition will strengthen Avid's 
presence in the TV market by allowing 
Avid to offer its customers comprehen- 
sive solutions for TV finishing and will 

add leading 3 -D animation tech- 
nology to Avid's product line. 
SOFTIMAGE develops 3 -D an- 
imation, video production, 2 -D 
cel animation and compositing 
software solutions for creative 
professionals. 

134 

Sony Electronics has integrat- 
ed its broadcast, production and 
professional business into a 

Broadcast Engineering July 1998 

seamless organization renamed Sony 
Broadcast and Professional Group 
(BPG). The business group is designed 
to meet the rapidly evolving require- 
ments of the digital TV market, at the 
same time, BPG's sales operation will 
now be deployed into three zones. 

Tektronix announced that it has a 
newly formed business unit, 
VideoTele.com, designed to tap into 
high -growth networking, telecommu- 
nications and broadcasting markets. 
VideoTele.com is a focused unit within 
the Tektronix Video and Networking 
Division and capitalizes on the compa- 
ny's position in the TV broadcast and 
broadband conferencing industries. It 
provides video communications prod- 
ucts to service providers who can deliv- 
er Tektronix' broadcast -quality video 
as a service through its standard net- 
work infrastructure for end -users. 

NVision announced that it will supply 
ABC Broadcast Operations a complete 
routing system for HD -SDI video, four 
levels of AES audio, time code and 
machine control. These routers will be 
controlled by their existing Tektronix 
SMS7000 control system. The package 
includes the new Envoy 6128 1.5Gb 
digital video routing switch that will be 

loaded initially for 32x32 operation, 
but with expansion to 128x128. AES 

audio will be switched via an NV3512 
synchronous audio router and time code 
via a NV3064. Machine control will be 

accomplished via an NV3128 dynamic 
port data router. 

The CNN News Group will install a 

Tektronix multichannel Profile system 
at its Atlanta -based CNN Center Oper- 
ations. The multimillion -dollar project 
was designed by the Tektronix System 
Management Group and CNN to facil- 
itate commercial spot delivery for its 

seven networks. The project will incor- 
porate numerous Tektronix PDR200 
MPEG 4:2:2 Profile video file servers, 
Profile fiber -channel networking, SGI 

Origin 2000 servers with shared RAID- 
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3 storage and an Ampex 812 data tape 
library system. The CNN News Group's 
Commercial Centralization Project is 

an expansion of CNN International's 
Profile system. 

Digital Video Systems Inc. has changed 
its corporate name to DVS Digital Vid- 
eo Inc. The company remains a wholly 
owned subsidiary of the DVS GmbH of 
Hannover, Germany, and remains re- 
sponsible for all sales and support of 
DVS and MMS products in North 
America. The DVS Digital Video staff, 
organizations, operations and custom- 
er relationships will remain unchanged. 

Quantegy hosted a customer- apprecia- 
ti ;n party during the NAB convention in 

$355 million in sales and will employ 
approximately 3,300 people worldwide 
to manufacture a complete line of au- 
dio, wireless and multimedia commu- 
nications equipment for its commer- 
cial, professional and industrial cus- 
tomers. 

Euphonix installed a 104 -fader 
CS3000B for The Tonight Show With 
Jay Leno stage for live -to -tape and on- 
air broadcast at the Burbank -based stu- 
dio. The system includes features such 
as SnapShot Recall, Backstop fader PFL's 
and HyperSurround planning. NBC 
required the mixing system's capability 
to simultaneously broadcast in stereo, 
5.1 surround sound or any future DTV 
or HDTV format. 

Lis Vegas at the Harley Davidson Café. 
Over 1,000 Quantegy professional me- 
dia users attended the event. Quantegy is 

headquartered in Peachtree City, GA, 
with manufacturing facilities in Opeli- 
ka, AL, and markets Quantegy and 
Ampex brand professional audio, video 
and instrumentation media products. 

iolid State Logic announced that its 
Axiom -MT digital console will be in- 
stalled in National Mobile Television's 
(I`MT) all- digital HDTV mobile truck. 
The Axiom -MT, introduced at the re- 
cent AES Convention in Amsterdam, is 
a -ugged digital audio platform provid- 
ing engineers with a familiar work sur- 
fa4e while addressing the space require- 
ments of mobile broadcasting. The sys- 
tem will service broadcast audio for the 
A9 adison Square Garden Network over 
the next five years covering Knicks bas - 
kt:ball and Rangers hockey games. 

I-elex has merged with EV Interna- 
tional and will operate under the name 
Telex Communications Inc. The new 
ci mpany expects to have more than 

Silicon Graphics and Philips 
Digital Video Systems an- 
nounced a strategic alliance to 
develop mission -critical solu- 
tions for the worldwide broad- 
casting community. Under the 
terms of the alliance, Philips 
will integrate specific Silicon 
Graphics video computing plat- 
form software and hardware 

products into applications and systems 
that it sells in the broadcasting, cable 
and news media markets. The first col- 
laboration between the two companies 
will be Philips' integration of the Silicon 
Graphics Origin200 server into its 
NewsBreaker news editor. Philips will 
also develop asset management appli- 
cations with Silicon Graphics Studio - 
Central digital asset management soft- 
ware. 

People 
Robert Mueller has 

been named president 
of Panasonic Broad- 
cast & Digital Sys- 
tems Company, Se- 
caucus, NJ. 

Mel Lambert has been appointed to 
the newly created position of interna- 
tional marketing director at Otani Cor- 
poration, Foster City, CA. 

Hewlett- Packard, Palo Alto, CA, has 
named Edward W. (Ned) Barnholt, HP 
executive vice president and general 

manager of the Test and Measurement 
Organization, to head a newly created 
Measurement Organization, formed by 
merging the Test and Measurement Or- 
ganization and the Measuremen: Sys- 
tems Organization. 

In addition, Lewis E. Platt, HP chair- 
man, president and CEO, will oversee 
Computer Organization on an interim 
basis. 

Stephen King has been named vice 
president and general manager of Tek- 
tronix' newest business unit, 
VideoTele.com. 

Lawrence S. Brody 
was elected president 
and chairman of the 
board at Communi- 
cations Engineering 
Inc., Newington, VA. 

7e 
LEIGHTRONIX, INC. 

M P 2000 

MPEG video and audio player with built -in 
hard drive storage 

Built -in 4x3 video and stereo audio matrix 
switcher 

PRO -BUS VCR control for up to 16 VCRs 

Stand -alone, full -featured Event Controller 
operation 

Manageable via network, modem or direct 
serial connection 

Only one rack unit in height! 

Contact LEIGHTRONIX for your 
communications control solution! 

In -house communication networks /CCN 
Kiosks /information centers LPN /MAN 
Public /educational /government access cable 
television 

LEIGHTRONIX, INC. 
2330 Jorro Drive Holt, MI 48842 
517694 -8000 fox: 517.694.1600 
e-mail:infoeleightronix.corn www.leighwonix.coo 

Circle (58) on Free Info Card 
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PHOTO - VIDEO - PRO AUDIO 

THE PROFESSIONAL'S SOURCE FOR PHOTO, 
FOR ORDERS CALL: FAX 174 touusi: 

800 -947 -9928 800 -947 -9003 
212 -444 -5028 212 -444 -5001 

Store & Mail Order Hours: 
Sunday 10 -5 

Monday thru Thursday 9 -7 
Friday 9 -2 Saturday Closed 

On the Web: http: / /www.bhphotovideo.com 

OUR NEW 
EXPANDED 
LOCATION 

' 
H BH BH 

' 
H I 

420 Ninth Avenue 
Between 33rd and 34th Streets 
New York, N.Y. 10001 

Sun. 10 -5, Mon. thru Thurs. 9 -7 
Fri. 9 -2, Sat. Closed 

FOR A FNEE MONTHLY CATALOG, CALL 800.947.6933, 212444á633 OR WRITE 

www.americanradiohistory.com
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O INQUIRE ABOUT YOUR ORDER: 

I 221 -5743 212 239 -7765 
OR FAX 24 HOURS: 

I 947 -2215.212 239 -7549 

VIDEO and PRO AUDIO 

8 

8' 

New Address: 
420 Ninth Ave. (Bet. 33rd & 34th St.) 

New York, N.Y. 10001 

m 

PHOTO - VIDEO - PRO AUDIO 

SONY 
DSR -200A 

3 -CCD Digital (DVCAM) Camcorder 
Combining a compact and lightweight body with the superior picture quali- 
ty of DSP (Digital Signal Processing) and the DVCAM lormat. the DSR - 
200A is the ideal acquisition tool for video journalists, event and wedding 
videographers. stringers and production houses. 500 lines of horizontal 
resolution, 48kHz or 32kHZ digital audio. three hour record time. and mini- 
mum illumination of 3 lux is only the beginning. Other features include 
169/4.3 capability. Steady Shot, high resolution 1 -inch wewfinder. time 
code operation. time /date superimposition and an IFEE -1394 interface for 
direct digital output. Otters lull automatic as well as manual control el 
locus. Iris. gain. white balance and shutter speed 

Variable -rvo 10X optical power zoom lens goes from 5.9 Records Drop /Non -Drop Frame time code. Time code can 
to 59mm i t 7 to 24 seconds The manual zoom rocker is be read either as RC time code or as SMPTE time code 

Has a large 1 -inch ß8W viewfinder with 550 lines of resolu- 
tion for easy focusing even in low contrast lighting situa- 
tions Separate information sub panel displays time code, 
battery time. tape remaining and other camcorder lunctions 
without cluttering up the viewfinder 
Records 16- bN48kHZ audio on one stereo !rack or 
12- brt/32kHZ with two pairs of stereo tracks (MR 1. 

12/R2). so you can add stereo music or narration. 
One -point stereo elected, condenser me for clear stereo 
separation Ddectwity can be selected from 0 °. 90. 8 120 °. 
Automatic & manual (20-step) audio level record controls. 
Monitor audio with headphones or from the LCD panel 
which has an active VU meter 
XLR input connectors for macs and audio equipment. 

cantina( .k variable right up to where the digital 200 
zoom ku... 
Sony's S : er Steady Shot reduces high frequency camera 
shake w out compromising image quality SteadyShot 
uses hoe 'letal and vertical motion sensors that allow it to 
work ace ately while zooming. moving (even shooting 
from a c. . and shooting in low light conditions 
Has digs . elects including audio and video fade. overlap 
and Slos. Mutter. 
Automat. and manual locus. iris. shutter. gain and white 
balance s is adjustable in 12 levels Irorri Ft 6 to F11, 
shutter p n 1/4 to 1 /10,000 of a second in 12 steps. Gain 
from -3c to 18dB in 8 steps. 
Zebra P;' -m indicator, but -in ND filler 
Custom I esel function lets you preset. store and recall 
custom , hags for color intensity, white balance (bluish or 
reddisn) .narpness and brightness 
Stores P. to, Date/Time. Shutter Speed, Ins. Gain and F- 

stop for isv recall So if you have to re-shoot. you know 
your ore; a settings for every scene and frame 

DSR -200A Field Package: 
DSR -200A Camcorder NPA- 1000/B Battery Case Adapter 
3 NP-F930/E1 7.2v 4000 mAH Batteries 
AC- V900'8 AC Adapter, Triple Battery Charger 
VCT -U14 Tripod Adapter LC- 2000CP System Case 

DSR-30 DVCAM Digital VCR 
The DSR- . is an industrial grade DVCAM VCR that can be used for record 
Ins. playb I r and editing DV standard 411 sampling digital component 
recording Ih a 51 compression ratio provides spectacular picture quality 
and multi i neratren performance It has a Control L interface for editing 
with other .ontrol L based recorders such as the DSR200A DVCAM 
Cameorde nr another DSR -30 It also has a continuous auto repeal play- 
back tune rl making it Ideal for kiosks and other point of information displays Other features include high quality digital 
audio. IEE 1394 Digital interface and external timer recording The DSR -30 can accept both Mini and Standard DVCAM cas- 
settes for : to 184 minutes of recording time. and can playback consumer DV lapes as well 

Records IM digital audio at either 48kHZ 116 -bit 2 chan- Built-in control tray has a log/shuttle dial VCR and edit 
net) or at 2kHz (12 -bit 4 channel) function buttons The log/shuttle dial allows picture search 
Equipper dith Control L. the DSR'30 is capable of SMPTE at :f /5 to 15X normal speed and controls nel only the 
Time Co cased accurate editing even without an edit con- DSR -30 but also a player hooked up through its LANC inter- 
troller B 1 n editing functions include assemble and sepa' lace 
rate vile aid audio insert DV In/Out IEEE 1394) for digital dubbing of video. audio 
By sears 1g for either an Index point or Photo Data record- and data ID with no loss in quality . 
ed by Ih 7SR -200A camcorder, the DSR -30 drastically cuts Analog audio and video input/outputs make it fully compati- 
the line . ually required for editing The DSR -30 can ble wrlh non-digital equipment Playback compatibility with 
record ix o 135 Index points on the Cassette Memory consumer DV !apes allows you to work with footage record - 
thanks D' s 16K bits capability ed on consumer -grade equipment Tapes recorded in the 
Audio lo ensures audio is lolly synchronized with the OSR -30 are also compatible with Sony's high-end DVCAM 
video in il:olule precision when doing an Insert edit VCR s 

.1-. 

M- 14N1U/14N2U & 20N1U /20N2Ú 
13 -inch and 19 -inch Presentation Monitors 

With high uality performance and flexibility. Sony's 
presentai r. monitors are ideal for any envi- 
ronment ey use Sony's legendary 
Tnmtron I. T and Beam Cunene Feedback 
Circuit lo, ugh resolution of 500 lines as 
well as sG i.e color reproduction. They also 
accept wit livide video signals. have a built. 
in speaker rid are rack mountable. The 
PVM-1414- 120N1U are designed for simple 
picture ver ring, the PVM -14N2U ana 20N2U 
add RGB i put and swrtchable aspect ratio. 
They Eutiuc 

500 line. ill horizontal resolution 
They ha' Ile NTSC, NTSC 4 43. PAL. and 
SECAM. 

Picture (chrome. phase, contrast. bright- 
ness) and setup adjustments (volume. 
aspect ratio) are displayed as easy -to- 
read on screen menus 
Closed captioning is available with the 
optional BKM -104 Caption Vision Board. 

PVM- 14N2020N2U Only: 
(Last Input Switch) - Contact closure 
remote control allows you to wire a 
remote to an existing system so that the 
monitor's input can he remotely con- 
trolled to switch between the last previ- 
ously selected input and the current 
input 

4.3/ 169 swrtchable aspect ratio 

PV'1N- 14M2U/14M4U & 20M2U/20M4U 
13 -inch and 19 -inch Production Monitors 

Sonys be aroducton monitors ever, the PVM -M Series provide stunning picture quality _ ease at use and a range of optional 
junctions. ley are identical except that the "M4" models Incorporate Sony's state -of-the -art RR Trinitron CRT display technol- 
ogy and h ee SMPTE C phosphours instead of P22. 

HR Tnni' -ie CRT enables the PVM -14M4U and 20M4U to 
display incredible 800 lines of horizontal resolution The 
PVM -141 i 211 and 20M2Ú offer 600 lines of resolution. M4 
models o use SMPTE C phosphours for the most critical 
evaluate, of any color subject 
Dark tiro it a higher Contrast ratio (black lo white) and 
crisper, r iarper looking edges 
Each ha. two composite. S'Video and component input ( 

R -y/B -V r.Mlog AGO) For more accurate color reproduc- 
tion. Me lrnponent level can be adjusted according to the 
input 5y' iCi Optional BKM -101C (video) and BKM -102 
(audio) ' SMPTE 259M sew, digital Input 

Beam Current Feedback Circuit 
4 3/16.9 switchable aspect calla 
True multi -system monitors they handle lour color system 
signals NTSC. NTSC 4.43. PAL. and SECAM 

External sync input and outputcan be set so that It will 
automatically switch according to the input selected 
Swtchable color temp 6500K (broadcast). 9300K (pleasing 
picture), User preset.(3200K to 10000K) 
Blue gun. undersea and HN delay capability 
On- screen menus for monitor adlustment/operation 
Parallel remote control and Tally wa 20-pin connector 

ñ S ONY UVW-100B 
More affordable than ever. the LV','. ' allers 700 lines of horizontal resolution, 60dB S/N ratio. 26 -pin VTR interface. com- 
pact design and ease of operation - q II Ideal for held shooting applications. 

Three 12 -Inch IT Power HAD CCDs with Genlock input and built -on color bar generator 
380 000 pixels attain sensi- 26 -pm VTR Interlace for feeding component. composite 

t at 2000 lux 
is 4 lux). 

to ratio of 60dB and 
100 lines of resolution 

Gain -up can be preset In 1dß 

steps from 10B to 
18/B 

Auto Ins detects the 
lighting conditions 

and adjusts for the 
proper exposure. 

Clear Scan recoIi ,m outer monitors without horizontal 
bands across the screen Shutter speed can be set from 
60 4 to 200.3 Hz In 183 steps. Also has a variable high 
speed shutter from 1/100 to 1/2000 of a second. 
SMPTE LTC time code and UB generator/reader Rec Run, 
Free Run. PresetRegen are easily set. For multi- camera 
operation. genlock to an external time code Is provided 

and S -Video signals to another VTR for simultaneous 
recording. Sart/stop are controlled aid external VTR status 
such as Rec and Tally are shown in the viewfinder 
Diecast aluminum, 1.5 -inch DXF'60t viewfinder is rugged 
yet comfortable while providing 600 lines of resolution. 
Large diameter eye cup reduces eye strain and simplifies 
focusing Dropter adlusimenis I.3 to 0) compensates for 
differences in eye sight 
Zebra level indicators. safely zone and center marker gener- 
ator. Shows lape remaining and audio levels 
8 -digit LCD display indicates time data warning indications 
and video status. Battery status audio level are also shown 
in a bar graph meter 
With Anton /Bauer Digital Batteries remaining battery power 
is displayed on the LCD panel and !trough the viewfinder. 
Weighs 151b with viewtmder battery, tape and lens. 
Shoulder pad is adjustable so you maintain optimum bal- 
ance when using different lenses and batteries. 

UVW- 1200 /UVW -1400A 
Betacam SP Player Player/Recorder 

The UVW -1200 and UVW't400A are non -editing VCRs which 
deliver Betacam SP quality and offer features for a wide range of 
playback and recording applications RGB and RS -232 interface 
make them especially Ideal for large screen high quality video 
presentation scienldic research and digital video environments 

Ideally suited for work on computer environments. because 
RGB signals can be convened Into component signals and 
vice versa with minimum picture degradation 
25 -pin serial interface allows external computer control of 
all VCR functions based on time code information Baud 
rate can be selected from between 1200 to 38.400 bps. 
Budl -in Time Base Stabilizer ITBSI locks sync and subcarn- 
er to an external reference signal as well as providing sta- 
ble pictures High quality digital dropout compensator fur- 
ther ensures consistent picture performance 
Equipped with two longnudmal audio channels. 
Both read LTC Time Code) and UB (User Bits) The UVW- 
1400A also generates LTC and UB ( Free -Run /Rec -Run). 
Built-in character generator can display VTR status time 
code, self- diagnostic messages set-up menu. etc. 

Auto repeat of entire or a specific pc neon of the tape. 
Control of jog. shuttle, playback, record pause. FF and REW 
with the optional SVRM -1004 Remote Control Umt. 
Composite and S-Video as well as component via BNCs 
which are swrtchable to RGB output. The UVW -1400A has 
two swrtchable sync connectors and a Sync on Green. 
Built -in diagnostic function and hour meter 
Initial setup menu for presetting operational parameters. 
Settings are retained even after power is turned on. 

UVW- 1600 /UVW -1800 
Betacam SP Editing Player Betacam SP Editing Recorder 

The UVW-1600 ana UVW -1800 are the other hall of the UVW series They otter the superiority 01 Betacam SP with soph6dcat 
ed editing features. They feature an RS-422 9 -pin Interface bwlt -In TBCs and Time Code operation. Inputs/outputs include 
component. composite and S'Vldeo All the features al the UVW- 120071400A PLUS- 

Optional BVR -50 allows remote TBC adjustment. Frame accurate editing Is assured, banks to sophisticated 
RS -422 interlace for editing system expansion servo control ana built-on time code operation. In the insert 
Two types of component output. via three BNC connectors mode of the UVW'1800 video audio Ch -1/2 and time code 
or a Belacam 12 pm dub connector can be inserted Independently or it an, combination 

PV W- 2600 /PVW- 2650 /PV W -2800 
BETACAM SP 2000 PRO SERIES 

Whenever versatility and no compromise performance i5 
needed, there rs only one choice Legendary reliability and 
comprehensive support for its many users has established the 
PVW series as the standard in broadcast and post production 
The PVW Series includes the PVW-2600 Player. PVW -2650 
Player with Dynamic Tracking and the PVW -2800 Editing 
Recorder They feature built -in TBCs. LTCNITC time code 
Operation and RS -422 serial interface. They also offer com- 
posrle. S -Video and component video Inputs and outputs 
Most important they are built for heavy every day duty 

Built -in TBC's and digital dropout compensation assure con 
sistenl picture performance. Remote TBC adjustment can 
be done using the optional BVR -S0 TBC Remote Control 
The PVW -2600. PVW -2650 and PVW2800 (generates as 
well) read VITC/ LTC time code as well as User Bits Ext/Ini 
time code. Regen'Preset, or Rec -Run' Free-Run selections 
Boo l in character generator displays time code or CTL data 
Set-up menu for presetting many functional parameters. 

PVW2650 Only 
Dynamic Tracking (DT) playback from -1 to .3 times normal 
speed 

e 
Two longitudinal audio channels with Dolby C' type NR. 
Recognizable monochrome pictures at up to 240 normal 
speed In torward and reverse Color at speeds up to 10X 
Two types of component connection three BNC connectors 
er a Betacam 12-pm dub connector They have composite 
and S'Vrdeo signals as well 

PVW2800 Only 
Built -in comprehensive editing facihtres 
Dynamic Motion Control with memory provides slow 
motion editing capability 

UHF WIRELESS MICROPHONE SYSTEMS 
Consisting 015 handheld and Sorlyp,ick Irarlsmiters and b dlllerenl 
receivers, Sony's UHF is recognized as the outstanding wireless mic 
system for professional applications Operating n the 800 MHz band 
range. they are barely affected by external noise and interference. 
They incorporate a PLL (Phase Locked Loop) synthesized control sys- 
tem that makes It easy to choose from up l0 282 operating frequen 
cies. and with the use of Sony's pre-programmed channel plan. It is 
simple to choose the correct operating frequencies for simultaneous 
multi- channel operation Additional features. like space diversify 
reception. LCD indicators. reliable and sophisticated circuit technology 
ensure low noise. wide dynamic range, and extremely stable signal 
transmission and reception Ideal for broadcastl'Ig stations, film pro- 
duction lanllties. and ENG work 
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PHOTO VIDEO PRO AUDIO 

THE PROFESSIONAL'S SOURCE FOR PHOTO, 
FOR ORDERS CALL: 

800 -947 -9928 
212- 444 -5028 

FAX 24 

800 -947 -9003 
212 -444 -5001 

MOST ORDERS SHIPPED 
WITHIN 24 HOURS 

OVERNIGHT SERVICE AVAILABLE 

On the Web: http: / /www.bhphotovideo.com 

Panasonic 
WJ -MX50 DIAL 

74 
Digital A/V Mixer . 

l" 

Input swl, her dr °led lo 
tie program busses lotto, 

vallun permits spec .Ii 

bnrbllnitloll al 7 basic patterns and oh ru clic.ts cleales 
187 cape patterns External edit Control input Ion RS-232 
o RS -422 sepal controls Also has GPI Input 

Wipe boundary ettecls sottlborder lnuld eight background 
olors evadable I Digital effects strobe. still mosaic nega- 

6:e positive. paint B&W strobe. hail and AV syncnro. 
Heal -Tine compression - entire source rouge is coin 
dressed inside a wipe pattern 
tilde -in and ladeout dee audio. tilles mtlimtlually or sync 

nlsly tailed Doy'yrl stream Never with selectable 
es trnni i banal. ter generator or external camera 

Scene Grabber moves a pattern ....Lille upholding the en- 
Sally Innlmed-m picture integrity 
roll separate memories enable instant recall of frequently 
nse0 etlecls 8 preset effects including Moss¢ Mir 
'Position Stream. Corkscrew:. Bounce. Flip. Shutter. Vibrate. 
aid Satellite Audio mixing capabdlly of 5 sources coat 5 

audio bevel adjustments 

Canon 
IF+ Series Zoom Lenses 

J 15ax8B 

sachtler 

MILLER 
Miller 20 -Series II 

Fluid Head 
Dnl,nnll. n 

Shdugnli, ' -1 I.I oration. 
Weighs 4 In. .i.nlr'- .i]r l0 22 lbs 

Counterbalance system I onlperisates 
tor nose neavy or lad heavy camera 
urilguralluns and permits tingertip 

conlml of the Lamers thramnoirt the 

tot ronge 
Includes independent part and till 
locks bubble level dual Ism handle 
carriers and Integrated ibnnl dAl 
Ieyelllrlg 

Miller 25- Selles II Fluid Head 
IOOmm ball revel third head Robust Ightweight low probe design. 

Oui. release camera platform Weighs !Ms -handles up to 251e 
Multi -stop f1u111 drag system and integrated counterbalance s 
tern provide Unna smooth repeatable pin- and -tilt orna cunbul 
end finger -tip camer balance tun LNG c.nnr.mrbrs industrial Cc 

cambras an small studio canneras 

CADDY systems f 

CAD 01 Single Slage ING Carbon I riser System 

CAD 1A I SI.Ige I N6 Cnrbnn I fiber System 

Fluid Heads and Tripods 
8601- Lighlwetght Tripod 

Weighs 4 5 1n> IIVI'nn r.1 lu Jn nit 

Mnnn um height down to 24 maximum height to 57 

fads clown to 33' Engineered lvomrilwnnupke.ur nwldings 
dlecast ,blur .irhl ham ,uronred tubular alloy 
Fast one turn captive IN lucks 
includes 75nnn 13 I bad ievenrng bowl 

#949- 2Ste.e Tripod 
Two extension secivns on each leg Ope les al low levels as well 
as troupe heights wrlhout the use ul nmli legs 

High torsional rigidity no pin backlash 
Weighs 6 614s supports 50 lbs Very portable tulds m 27 
Includes 75mm 13.1 ball levenog buvul 

BpMas 2114631-66044 20 Hod. 601 Lpelweghl Tripod. 

On Ground Spreader 
System MIEN 8319 -Miller 20 Head. 649 2-Stage Aluminum. 

SuOrer IS .50,1 25 Head 611 Lm" 

i .. on. 502 Miller 25 Head. ul' 

Vinten 
Vision SD 12 

Pan and Tilt Head with Serial Drag 

' Igl.e p I eg i -r 

-wee loo I d I 1 on drag You achieve Me smoothest paris 

its regardless ut speed drag setting and ambient temperature 
.,ned spring-assisted counter- balance syslern peints penes 
rodsutt camera balance over luit tai' orbit 

stant drag system breakaway antl re n.er. overcome Inertia 
i Inchon for excellera whip pails 
mslent drag levels In nom pan .n 

A on Inch of pan s11 hit caliper 

der control precision berinln, dd l . 

m.1, activated time delayed llmnrruteli r-- -1 bumble 
11111g celibi,rrmis from au low as 40' up lo 60C 

Vision 12 Systems 

SO 12A System 

laits I. l r,1111111 , sil -.nl% eIedc !Cali 

mn HUD glass u u bans hood and Ca'. 

J20ax8B IRS /IAS 

V -16 AND V -20 
Camera Stabilization Systems 

SD 12D System 

Vrslon Two Stage ENG and 
LT Carbon Fibre ENG Tripods 

Ilgln.. 

6 sell eJluslay leg r sumps 

'Torque Sale requires no adiuslmenl Ils unique design .r 

itself when required eliminating manual adjustment and rrr 
name and making for a much more tellable damping s, n 

Neyv hip Deg elrm,nates play and adds rigidify 
They hdlh feature 100mm levelling bowl fold down to a I 

pact 28 and support 45 lbs 

3513 ',lobs 6 5 Ito - 3523 CF (Carbon Fibre) menons 'r 

i%ntOsi%Ver 
co1dDlGl Batteries 

DIGITAL PRO PAC 14 LOGIC SERIES NICAO BATTERY 

DIGITAL PRO PAC 13 LOGIC SERIES NICAD BATTERY DIGITAL TRIMPAC 14 LOGIC SERIES MICA° BATTERY 

0 Jal; 
a 20 walls 3 burns rr 13 watts 

InterActive 2000 Power /Chargers 
QUAD 2702/2401 

Four- Position Power /Chargers 
Dual 2702/2401 

Two -Position Power /Chargers 

PROFESSIONAL VIDEO TAPES 

Processional Grade VHS 

2.39 2.59 10 I: J 2.79 

Broadcast Grade VHS Box 

BGRd; 359 - 4.29 01,111 I.'n 4.99 

H471S S -VHS Double Coated 

531 6.99 ' 7.49 7.99 

M221 Ni 8 Double Coated 
Metal Panicles Metal Evaporated 

P630111.i 

P660Ht.' 
P6t20nl:- 

8.39 
1049 
13.99 

M321SP Metal Belacam(BOr) 
05S 17.95 ' 18.49 19.95 

305 22.95 31.95 49.95 

DP121 DYE PRO 

12M hMed r 8.29 9.79 " 1299 
63M 22.49 641 uLg I 23.99 .. 13.99 
1231 43.99 

maxell 
Nitl Metall Parlr:re INRMI 

Broadcast Quality HIl Metal Particle 
P6.30 H:, BC 539 -. 
P6.120 HM Bú 

6 99 

6 09 

1 99 

P I PLUS VHS 

T -30 Plus. 1.69 1.99 1-90 P 2 09 

T-120 Plus 2.19 2.69 

HGO -PLUS VHS IBoxl 
HG%1.60 Plus 2.69 1 Pius 2 99 

110 %1.160 Plu, 3.99 

BO Broadcast Quality VHS (lox) 
T-30 BO 5.49 . 6.19 x120 B0 7.39 

BO Professional S VHS (In Boa) 

ST-31 B0 7.19 IlU 7.99 

ì126 BO 8.39 '32 BO 17.49 

Belacam SP 

15.75 
16.99 1.99 

Panasonic. 
19.78 
39.99 

Mini OV lape 
9.99 

DVCPRO 

AJPI2M IMedrrrnr: 8.49 
AJ-P33M 13.49 - 
AJ-P64L ILary- 24.99 - 

AJ-P12?1 

S ON-Y" 
Hr8 Pmlessconal Metal Video Cassettes 

P6 -30 HMP% 459 -r -30 HIRE% 

P6-60 HMPX 6.59 ' -- 60 HME% 

P6-I20HMP% 8.89 ' IMF% 

PR Series Professional C de VMS 

I t PP 2.39 2.59 1 
I ogpv 2.79 

PM Series Premier Grade Professional VMS 

3.49 '.' 3.99 a.79 

BA Series Premier Hi -Grade Broadcast VHS Ibn Box) 

Loin. 3.59 - 3.99 4.79 

MO Master Quality S -VHS pn Bog 
MOST 7.49 7.99 

MUST' 839 

BRS 3)4" Umaluc 610041. st Standard Ibn Burl 
RCS IU BF 8.29 
KCA-10 BHS 8.19 
KCA-30 BRS 

9,1114 Umatit Broad vasi Master (In Box) 

KCS -I0 %BH unmI 8.79 - 

KCA10 %BR 9.29 
- 

.. 

KCA -30 WIN 11.99 

BSP 314" 0-matic SP Broadcast rte Boll 
KSPSIO env 9.59 - 

KSPIir 10.09 
KSP3- 12.99 

ICI Metal Belacam SP Br uaacasl Master (Bog 

BCT 5M cared 12.29 

BCT-20M um.111. 13.99 
BCT -30ML 21.49 

BCT -90ML 
Mini DV 'ape 

DVM 3 F V .l , --u 15.99 -' 
DVM a 12.99 

WM 9.99 
Full Size DV Tape wi'.h Memory Chip 

11.99 

999 
22.99 
34 99 

44.99 

7.99 
11.49 
15.49 

PDV Series Prelessio Gal TOCAN Tape 

27.50 P(y.'. ' '.'. 34.95 PDVN-IA4N 

8.99 
8.69 

13 39 

10 19 

10 69 

1569 

11.09 
11 59 

16.99 

13.29 
14.99 
23 49 

34 99 

19.95 
14.99 
12 99 

34.95 

22.95 
26.95 
36 95 

49.95 
43.95 

M Ship*. IRA (Except AK e IM) 7e.118, p le 1 M. Add 758 Mr uell 14419laoal 1b. For bis. add 504 per $100. lb ION ISM Photo Video. Mus are valid subject to supplie prices. Not responsible For typographical errors. 
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VIDEO and PRO AUDIO 
TO INQUIRE ABOUT YOUR ORDER: 

800 221 -5743 212 239 -7765 
OR FAX 24 HOURS: 

800 947 -2215.212 239 -7549 

New Address: 
420 Ninth Ave. (Bet. 33rd & 34th St.) 

New York, N.Y. 10001 

N ewTe k 
C a l i ba r 3 -0z. Pocket -Sized Test Generator 

, 
1 

The sue a ball pool pen coil merest uu i soy..- kilt, r y l,.dncc is.ui I,lyr, I.'..I . :.jilt 11,- -o -til Ihal I.L.r,.. 
mount s w 'r of test equipment into ,t battery operated instrument Calmar is the fastest easiest and roost porLC'- 
ever to cal. la a video equipment No patch tray racks Just One cable So besides giving you fast accurate reader.; 
the studio s perfect for oft site events or trouble- shoolmg in the held 

Designed r studio and field operation. it produces 24 test Turk Caliber in you, pocket and vouye ready 
pattern It i ; bons al the touch of a button 10 bit precision lo go. Touch lire button to generate SMPT I 

digital to alog conversion assures highly accurate signals color bars. touch it again lo calibrate i nI 
Caliber's mbinatnon of low cost. portablldy and hill tea- vergence and so on 
heed di, ,., rim :b.',bi,e he tin.lei- I,1.nn "':,L. .r. With the supplied AC adapter it also foe. IF 

l' Mons as a black burst generator r 
C -7hUrf O/ / PC -CODI & PC Scribe 

!xt and Graphics Generator and Video Titling Software 
PC -CIi. .aide bandwdu 
linear k. -,- --d 1111 _u let generation 
and graplu I splay A video gtnpluu soltwale royoie mm11nlg Linder 
Wnldows h NT. PC Scribe ollers a new approach and cost effective 
solution fa ompusulg titles and graphics that is ideal for video mode 
lion and di lay applications Combined their a total solution for real 
lime chard: er generation with the quality you expect from Chyron 

PC -CODI Hardware: 
Fully ant. I ased displays Display and non display hullers 
Less Ilea 0 nanosecond eflecbve pixel resolution 
16 7 will l color selections Fast realtime operations 
Charade algo and PCX Image transparency 
Vanab -e - ges border. drop shadow and offset 
Full pose n and lushly control of character and row 
User dell atle lntercharacler spacing (squeeze 8 expand) 
Multiple' II crawl speeds Automatic character kerning 
User deft .ale lab'template fields 
Shaded ]Agrounds of variable sizes and transparency 
Software nitrified wdeo liming 

Number 
Internat ii 
and the I. 

Adjust a 

coniposn 
Cllaracler 
Character 

(table am 
anualll 

Iraosit ion 

PC- Scribe 
fonts is vmually unlimited Also supports most 
it language character sels Fonts load Instantly 

of anteallasing applied is selectable 
Me range of character attributes. Wide choice of 
n tools 
cords rows and fields can color flash 

ro Is. crawls and reveal modes Speed is selec- 
m be auto limed with pauses Messages can be 
fvanced or put Into sequences along with page 

eu,11 
3 

ARGENTINA 
1 

User definable - f 
read effects playback. 1':ini'.. 
NTSC or PAL sync generator with genlock 
Board addressability for multechannel applicali 
Auto display sequencing Local message page 
Preview output With saleitleecursor menu over. 
Composite and S -video input vain auto-genlonk u. 

Software: 
Multiple preview windows can be displayed sullultaoee. i. 
ifansitions effects include cul. fade. push vape reveal 
peel zoom mate% wipe. spiral. split. cleave and otter 
Import elements to build graphics This includes OLE 
objects. iNFINIT' RGBA and TGA with alpha channel S. 
also Imports and exports TIFF. JPEG. PCX. TGA. BMP G 

CLP ASCII. IMG SG!. PICT and EPS formats 

PC -CODI and PC- Seribe Bundle 2995.00 

TRUEVISION/ 
TARGA 1000 /MCXpress NT 

Professional Video Production Workstation 
Incorpora nj the eberrldonning TARGA 1000 video card and Avid MCX1 a l I, -cal i 
ured work don meets the needs of production professionals. corporate ii . icatois and mtennn .minors 

TARGA 1000 Features: 
The TARG- MOO delivers high processing speed for video and audio effects bong and cnnlpositnng Capture edil and play- 
back full -r Ion. lull -resolution 60 fields per second digital rodeo with lolly synchronized CO-quality audio 

Comore, Uri can be adlusted on the fly to optimize for Genlock using separate sync input for working in modes. 
image q Ity and%or minimum storage space Has cornos- Smnal video series 
Ire ano S .iced Inputstoutpuls Also available with compo- Audio is digitized at 44 1KHz or 48KHz sampling tales for 
dent Ind output (TARGA 1000 PRO) professional quality stereo sowed Delivers perfectly sy 

chrgnited audio and video 

MCXpress Features: 
The ideal I Il for video and multimedia producers who require predictable proled throughput and high-quahry resulls when 
creating yr as and digital media for trarmnel promotional /marketing maternal local television and cable conlmercals. CD -ROM 
and Intern iuitranet distribution Based on Avid's induslry-leading technology II combines a rohusl editing Iunclonably yen h 

slreamlmr interlace Offers integration with third-party Windows applications prolessronal editing (Matures puvredul meta 
managen 1. Idle tool and a plug-in elects architecture It also features multiple output options Including so you save time 

od none IV reusing media assets across a range of video and multimedia protects 

TARGA 1000/MCXpress Turnkey Systems: 
300-w r I. d-Bay Full Tower AT% Chassis 
Pena Ara Motherboard with 512K Cache 
Penlu Ili 300 MHz Processor 
Marro: .II lenum II AGP 4MB WRAM Display Card 
64MB ns 168-Pm (DIMM) S -DRAM 
Guanti. Indian 64GB IDE System Drive 
Seaga'- Auracuda E%leollal 9.1GB SCSI.3 Ultra Wide Capture Drive 
Adapte 4-A- 2940UW Ultra Wide SCSI -3 Controller Card 
Tear C 532e 32% EIDE Internal CD -ROM Drive 3.5" Foppy Drive 
Allecl using ACS-48 3-Piece Deluxe Speaker System 
Viewsr c G771 17 -inch (1280 x 1024) Monitor (027mm dol pitch) 
Fock 0 I Keyboard Microsoft MS Mouse 
Windo. IT 4 0 Operating System Software 
Avid M <press lot Windows NT 

Teuen. n TARGA 1000 or 1000 Pro Video Capture Card 
With TAPGA 1000 87495.00 

LWith TARr,A 1000 Pm (component Input/output) AWPAN 00 

PHOTO - VIDEO - PRO AUDIO 

KNOX VIDEO 

RS4x4 /8x8/ 16x 16/ 16x8/ 12x2 
Video /Audio Matrix Routing Switchers 

da.., sq ludigtulle clad we 
'idl 

vi 

ed video lime., also mule balanced of embalm 
.cri The .101110 follows Ille udeo or you can roule' I' 

relu liIreaAawmy.mll101 Each ul the switches n.'. 
:rot via front m.Inen operation they can also be 
ulely by a PC a Knox RS Remote Controller 01 11, .r 5 

nllote Keypad via plan RS232 port From panel LEDs Inld. .. 

Nees Knox snetchens are Ideal for applications such as h; 

plus they Inave an onemal I mer allowing breed sequence u' I 

d. i:epi and routes virtually any erre -volt NTSC or PAL ondeo 
,;qual Input to an, or all video oulputs 
AcceDl and roule Iwo-voll mono or stereo unbalanced 
audio Inputs to any or all audio outputs 
Video and audio Inputs can be routed Independently they 
don I need to have the saine destination. 
Can store and recall preset cross-point patterns. INDI avail- 
able on RS12x2 n 

Font panel key -pad operation for easy manual operation 
Can also he controlled va RS 232 interlace with optional 
RS Remote Conbollen or Remote Keypad 

nut panel LED iedncatms display the present Inning pal. 
-ns al all holes 

urenl touted pattern at 
I ontrol and sw tchen uu'I.t 

Ille s for surveillance apphcahurn d: well 

mtemal vedical Interval switching firmware allows moan 
switching 
Housed in a thin profile raakmount I' chassis 
Also except the RS12x2 are available in S-Video versions 
wnlluwulhout audio 
Models RS16x8 and RS16.16 are also available In 
ROB component version 
With optional Remote Video Readou'. the RSI6.8 and 
RSI6r16 can display active roules o i a monitor at remote 
locations via a composite signal from a BNC connector on 
the real panel 
The RS4x4. RS8.8 and RSI6x16 are also available with 
balanced stereo audio They Operate at 660 ohms and han- 
dle the lull range of balanced asdic up to .4 dB won pm 
fessmnal guick-connect selldoching hare -erre corm. 

LEADER 
'rira. luting test end measurement equipment tot oven 40 years. Leaden Instruments 

a.dary vim h nther. ,ire measured against lot reliability. performance and 

5860C 
WAVEFORM MONITOR 

tes 

.IS wet'. 

humid and D1F -STEP Toe latter tac fates 
I 'As of itnt,5lanCe Inleaf IN IIS ny the Stallcase 
A PI% MON output t lack feeds observed IA or 

,o,115 ann t .1 wi the men accepts 

5850C 
VECTORSCOPE 

sr imllaneuus sideb, side 
waveform and vector mondu. 

q Featured is an elect o cari ie0 
the need for fussy centering adiusiments and t i 

meets 1 rote celai ely iong -viewing d sla ces F, 

- Mint either A o If 

5100 4- Channel Component / Composite WAVEFORM 
,IOU ^mount 

-fins t pc bourbe or 
rid :tr - l 2:r .'. l lull )nie select 

r cal llr thon pleset hunt pant setups and more O 1 screen readout of scan rates Irae select pie 'et numbers togger 
tir.. Corser lime doll :(pris 

5100D Digital Waveform/Vectorscope 
The 51000 sari ink ire angreh'nl mortal ,n Weil as amnpoilent analog Iacdllles Old frilled operations) II provides conlpre- 
bensrve waveform rector naming and juncture monrtonng capabilities Menu driven control functions extend familiar waveloun 
ohsetvalnuns Into highly specialized areas and include local calibration control the ability to show or blank SAVIEAV signals In 
both the wavelornl and picture the ability to monitor digital signals m GBR or VCbCr form. line select I /nth an adluslable vnn- 
dowl memory Menage of lest setups with the ability to provide on-screen labels. flexible cursor nleasni emenis automatic 
525,60 and 615'50 operation and reurh much mote 

5870 Waveform/Vectorscope w/SCH and Line Select 
A Iwo -Ura -.ads overlaid waveforr and vector displays 

:cell a'. ii.. , . :..; ',.a...., i matching Use of decoded R -V allows vela 
I; high tesulupu UG .uni UP urne.suremellls The 58ì0 ados a preuslon SCH measurement With onscreen numerical 
amt of enter ,win e r r or SCH enor over held and We Indes Full raster Ince select' is also lealured roll; 
.:.teen re.uloln' ' - un the PI% MON nnnpul signal to highlight the selected line and presets fol 

i nine lines In- 

5872A Combination Waveform/Vectorscope 
m operating dr. Pk 

5864A Waveform Monitor 

in ollen. loot Dell, -tuleth in a: A vl b Inputs. the choice 
oI 2V cllspla; with sweep magnification and flat Ire- 
i response m one Insertion of an IRE filter tin addition 

actable gain boost al 04 magnates setup lo 30 IRE 

and a dasher) gralicule Iole at 30 units on screen lacer- 
. easy setting nt nustel pedestal Intensity and taus are 
I and autonmatnc for optimum display Supplied with an 

-dmnon manual and DC power cable 

5854 Vectorscope 
A an. pr. 
aiswu n i. Hal 

well as the Means Ion pieuse genius% adjustments ton two or 
more video sources Front panel controls choose between A 

and B inputs for display and between A and B for decoder ref- 
erence Gain is hoed or variable voeu boni panel conliols tor 
gain and please adlustnients A gain toast ut 5X facilitates 
precise camera balance adjustments nn the Held Supplied 
with a DC power cable 

.need for EFP and ENG ¡electronic field production and electronic news gathering) operations. they feature compact si 
vvenghl and 12 V DC power operation Thus lull monrmnng Iaclfilles can be canned udn the held m d powered from r.i hart, beds and l -I timid 111 l -h dIVen to r, e 

dondaring oil, by A f el 

CORPORATE ACCOUNTS WELCOME 
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HDTV Doesn't have to mean 
High Dollar TeleVision1M 

Check us out at 
www.AstreSystems.com 

Curtis Chan 
President 

11117 5he1M tad', Nude I PI ) 13(0 5509,fulkMn,(A'12848un) 
Tel .?144474911 Ln -145760284 1.10 714.515 1157 
1,,,... (i , har,, h,r,rd,..,. ,,,m 

Bill Ferster's NewsWire 
Summarizes the important news events in the 
worlds of multimedia, video, animation. chips, mass 
storage and computers. The NewsWire is sent via 
email bi- weekly for $49 per quarter Please check 
out the web site for sample issues and to subscribe 
for 1 month free. www.crosslink.neV- bterster 

Modem Broadcast Solutions, Inc. 
Technical Planning - Implementation - Repairs - DTV 

Over 20 Years of Technical Experience" 

Don V. Jones 
President 

P.O. Box 23007 (704) 882 -9554 Voice/Fax 
Charlotte. NC 28227 -0272 Email: Port @vnet.net 

"Say It Better" 
See more than 300 tips 

(and related books and tapes) 
from "gut instincts" expert, 

Emmy -winner and former Wall 
Street Journal reporter Kare Anderson at 

www.sayitbetter.com 

I M MAD oiier11=1 

ECVS 
I. í973.402.0104 
Fac903.402a238 
wowsnrredmn 

3MarsColrt Ivlw 
USA 
0PX5 

GILMER & ASSOCIATES, INC. 

TECHNOLOGY! MANAGEMENT CONSULTANTS 

BRAD GILMER 
PRESIDENT 

2207 RINGSMITH DR 

A GA 30345 
744. 9952 

EFAX 17701 493-742 1 

A.,AIL e91^ele.aM1 Earl 

INSPECT PAINT REPAIR RE -GUY LIGHTING ANTENNA 
FEEDLINES ANALYSIS ERECT DISMANTLE UNE SWEEPING 

HERMAN J. JOHNSTON, PRESIDENT 
MOBILE (502) 830-2584 RES. (502) 830 -0880 

NATIONWIDE TOWER COMPANY 

BROADCAST CAT V MICROWAVE 
CELLULAR PCS WIRELESS TOWERS 

P O. BOX 1829 HENDERSON. KY 42419 -1829 "CT .. 
TEL. (502) 869 -8000 FAX (502) 869.8500 niinwl aolcom 

For Sale 

http:1 /www.broadcastexchange.com 
The new way to buy and sell preowned broadcast video gear. Free listings. database. 

1-888-FAX-GEAR 
Toll -tree 24 -hour ero,_e1..dcaet 

Fax -on- Demand er EñLllarl e. Inc. 

Dial toll tree or call +1.310.442.8491 to have the latest hot list sent to your tax! E.rler:&Oakland.Car m3Ó 442 .8090 

FREE 44p9 Catalog & 80 Audio Video Appllc. 
s 

®OPAMP LABS INC(213) 934 -35688 
1033 N Sycamore Ar LOS ANGELES CA, 90038 

http:I/www.opamplabs.com 

ac. PH: 423- 585 -5827 
m FAX: 423 -585-5831 

SOUND ISOLATION ENCLOSURES 
E -MAIL: whisperelcs.COn 

WEB SITE: 
www.whisperroom.com 

116 S. Sugar Hoxow Road 
Rootstown. Tennessee 37813 

Vocal Booths 
Broadcast Booths 

etc... 

Broadcast 

EN /NEER/NG ENGINEER /NG 
Broadcast 
ENGINEERING 
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JOHN H. BATTISON P.E. 
CONSULTING BROADCAST ENGINEER, 
FCC APPLICATIONS AM, FM, TV, LPTV 

Antenna Design, Proofs, Fieldwork 
2684 State Route 60 RD 1 

Loudonville, OH 44842 
419- 994 -3849 FAX 419 -994 -5419 

REID BROADCAST COMM. INC. 

ED REID - PROJECT ENG. SERVICES 
RADIO -FM I AM TV- ANALOG I DIGITAL 

P.O. BOX 170476 
Arington, Texas 76003 

(817) 496-6142 
E -MAJL RBCI ©NKN. NET 

(FAX) 496-5835 

D.L. MARKLEY 
& Associates, Inc. 

CONSULTING ENGINEERS 
2104 West Moss Ave. 
Peona, Illinois61604 

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

Member AFCCE 

NETCOM 
STATE OF THE ART ENGINEERING 

FORAUDIOAND VIDEO 
EN(DilEERDEXBUseCARGRAFTMBERVICES 

I: U9fFA8kl (:1T1(WINEIVDELPAT(1PA`E RAGCS 
S}tiTBIP NT.ULATIll E.F:RW'l N1SAL 

(201)837-8424 
rl 0l144070N 

I4h5PAt1tiAUEA5E,I1ANECILN1177656 
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AcousticsFirst 
Talmber: -Fre 888.765'2911 
Nu 

Full product line for sound control 
and noise elimination. 
Web: http: / /www.acousticsfirst.com 
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For Sale 

B R O A D C A S T P R O D U C T S . 
ar 

z 

u. 

Ir. 

BECK 

16024 Central Commerce Dr., 
Austin, TX 78660 

1-888-422-8600 
FAX: (512) 670 -4390 

AESIO Digital /Audio Converter Panel 

Provides simple conversion between 110 ohm and 

75 ohm audio signals transformer coupled. INC 

connectors for 75 ohm coaxconnediors. Removeable 

terminal block connectors for 110 ohm paired audio 

cable. 32 positions. Two rackunits (35)...$1,245 

MIR üiE:,° K4t:.. 
TBC -RMT - TBC Remote Control Unit 
Remote control of up to 3 TBC's. For use with 1VC, 

Panasonic and Sony. Purchased with ' 2, or 3 

modules. With 3 modules $960 

Jrì îf/ iffiGfiiB 

SCR- 4X8 -Serial Machine Control Router - 
Input /Output Twelve rear mounted 0139á connec- 

tors (four molders, eight devices). (IA RS -422 send 

and receive. Controls: Twelve lighted pushbuttons 

for channel assignment $980 

SCP -10 -Serial 422 Patch Panel 10 x 10 

passive non -normalling seriol data patch panel. 

Two rock units high. Legend strips and 10 patch 

cords included $350 

z 
o 

< 

t 
M 
z 
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* Studio Exchange * 

Burbank 
* ** 

818) 840-1351 Fax (818) 840 -1354 

New and Used Video Equipment 

Audio/Video Dealer 
Starring 

Panasonic & Sony 
BUY, SELL, TRADE & CONSIGN 

816 N. Victory Blvd. 
Burbank, CA 91502 

email: studioex @ecom.net 
www.studio-exchange.com 

Glare -Free Viewfinders! 
Hoodman guarantees glare -free monitor 
images in any environment. Hoods sized to 
fit 2 -inch through 21 -inch monitors, view- 
finders and teleprompters can be shipped 
to you today! For more information, call 

(310) 379 -6391 
PO Ben nib, Hermosa Beac h, ( A 90254 

OODMA 

Circle (103) on Free Info Card 

THE 5D VIRTUAL TELEPORT 
Serving USA and Canada 

Digital and analog video, data 

C Band Transponders 
available on GEI 
Occasional Space 

24hr booking 
Worldwide Service 
Call 1- 800 -565 -1471 

Program Playout and Uplink Facility 
located in Ottawa. ON. CAN. 

Uplink installed at your location, remote 
controlled and monitored from ours 

KU Band Transportable 
Hire /Lease /Sell 

Engineering and Technical Services 

Call: Grahame Fournier 
1- 800 -267 -1221 x152 

email: gfournier@5d.com 

TWO FIELDFONES Broadcast quality audio 
using a P.O.T.S phone line. $2800 for both or 
perhaps trade for? Ron Reed: 541- 926-5738 

ÑG!NEER /NG ENG HEER /N 

Help Wanted 
MAINTENANCE ENGINEER FT for maintenance/ 
operation of radio/TV studio; transmitter facili- 
ties including terminal /STL equipment; & the 
mechanical /electrical systems located at those 
facilities. Send cover letter, resumes to Mainte- 
nance Engineer Search, WSKG, PO Box 3000, 
Binghamton, NY 13902. NO CALLS. EOE,/AA 

July 1998 

Help Wanted 

WTAE-TV 

The Hearst -Argyle. ABC affiliate in Pittsburgh. is 
seeking experienced individuals for the following 
positions: 

't'y MAINTENANCE ENGINEER: Ideal candi- 
date would be familiar with small- tmnat tape ma- 
chines, switcher, audio consoles. studio cameras, 
ENG. SNG. and automation equipment. Should 
have strong interest in computers and digital tech- 
nology. Minimum three (3) years' experience. SBE 
certification preferred. Code #ME -0527. 

TV TRANSMITTER SUPERVISOR: Seeking an 

experienced transmitter maintenance supervisor to 
operate and maintain all station transmitter facili- 
ties. Minimum four (4) years' experience with STL 
microwave, VHF and UHF transmitters required. 
Must have excellent record -keeping skill. and a 

good working knowledge of FCC rules. Should 
have good mechanical skills. FCC General Class 
License required. Computer experience and SBE 
certification preferred. Code #TS -0224. 

For consideration, send resume and cover letter in- 
cluding source of referral to the applicable Code #. 
do WTAE -TV. 4110 Ardmore Blvd., Pittsburgh. PA 
15221. No phone calls. please EOE. 

VDEO MAINTENANCE ENGINEERING TECHNICIAN 

To install, repair, maintain, upgrade & operate 
electronic equipment used in cable TV broad- 
casts, including microwave transmission equip- 
ment. Test audio & video equipment for proper 
performance & compliance with FCC regulations, 
diagnosing & correcting any technical problems or 
malfunctions. Maintains & calibrates instruments 
used to test equipment. Determines proper test 
sequences & conditions & records & analyzes test 
data. Oversees and trains production crew 6 
technicians in use of test equipment. Provides 
technical advice on instrumentation & equipment 
procurement. Oversee & enhance clarity of 
images produced by microwave transmission. 
Modifies equipment, including power sources as 
necessary. Requirements: Bachelors degree in 
Broadcast Technology or EE. No experience 
required. Candidate must possess demonstrated 
expertise using impedance analyzer, Huntron 
tracker 1000, and Tektronix Pathfinder: and 
demonstrated expertise using waveform monitor/ 
vectorscope & microwave spectrum analyzer. The 
expertise required must be sufficient to train tech- 
nical staff and TV production crew to use listed 
equipment in production conditions. Job Sie loca- 
tion: Norwalk, CT. Sal: $50,189/yr, OT $27.14/hr. 
as required. Work schedule: 6am to 3pm, M -F. 
Send resume & cover letter documenting mini- 
mum qualifications to: Attn: Job Order #3212992, 
Program Support - 3rd fl., CT Dept. of Labor, 200 
Folly Brook Blvd, Wethersfield, CT 06109. Appli- 
cants will be required to present proof of legal 
authority to work in the U.S. EOE. 

WANTED CHIEF ENGINEER Growing UHF station 
in small midwestem market looking for a high 
energy individual. We need a person that has hands 
on experience. but can build a great engineering 
department. The right person should have expe- 
rience overseeing building projects, good commu- 
nication skills and the desire to work as part of the 
team. Send resume to Owl Engineering, 8899 
Hastings St. N.E., Minneapolis, MN 55449 
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Classifieds 
Help Wanted 

MAINTENANCE ENGINEER WXIA -TV is look- 
ing for a maintenance engineer to provide 
technical support for all station activities 
with primary support to news operation and 
programming. Responsibilities include re- 
pairing and installing a wide variety of televi- 
sion broadcast equipment. A minimum of five 
years broadcast maintenance experience or 
commensurate education and /or experience 
in a related field required. Must be able to 
troubleshoot state of the art electronic equip- 
ment to component level with minimal super- 
vision. Familiarity with E.N.G. recording, 
editing and RF equipment is essential. Appli- 
cants should also have a solid working knowl- 
edge of PCs and typical PC software. Send 
resume and salary requirements to: WXIA -TV, 
Attn: Paul Tanton Engineering Supervisor, 
P.O. Box 77010, Atlanta, GA 30309. No phone 
calls please. EOE M/F 

MAINTENANCE ENGINEER Full time position 
available 39 miles from Pittsburgh, PA. Re- 

quires ability to repair to component level in 
all aspects of broadcast plant. Knowledge of 
current computer operating systems a plus. 
Send resume and salary requirements to: 
Sondra Nestor, Human Resources, WTOV -TV, 
Box 9999, Stuebenville, OH 43952. EOE. No 
phones call please! 

ENGINEERING SUPERVISOR WTTG is seeking 
an individual with 5 years exp. in a supervisory 
position at a television station or production 
facility to supervise and schedule technicians 
working under a labor agreement. Addition- 
ally, this person will participate in the design 
and implementation of facility equipment 
changes including digital TV. Candidate should 
be well versed in PC operating systems and 
programs. Experience with UHF transmitter 
is a plus. We offer a competitive salary and 
benefits package. Please send your confiden- 
tial resume to: Mary Talley, VP /HR, WTTG/ 
FOX TV 5151 Wisconsin Ave, NW Washington, 
DC 20016 re: Eng. Supv. EOE /M /F /D/V. 

MAINTENANCE TECHNICIAN WTTG has an 
excellent opportunity for an experienced 
Maintenance Technician to work in its Wash- 
ington, DC digital studio facility. Candidate 
should have at least 5 years experience in 
installing, repairing, and maintaining analog 
and digital audio /video systems, computer 
proficiency and UHF transmitter experience 
desirable. We offer competitive wages and 
benefits. Please send your confidential re- 
sume to: Mary Talley, VP /HR, WTTG /FOX TV- 
5151 Wisconsin Ave. NW Washington, DC 

20016 re: Maintenance Eng. EOE /M /F /D/V. 

MAINTENANCE TECHNICIAN Requires self 
starter having experience with Beta, VPR -3, 

PC's and other studio equipment mainte- 
nance. Experience with microwave, satellite, 
VHF & UHF transmitters, CADD ability and FCC 

General Class License preferred. Contact 
Marty Peshka, Director of Engineering, WTNH- 
TV, 8 Elm Street, New Haven, CT 06510. No 
phone calls please. EOE. 

TV ENGINEERS WANTED for satellite televi- 
sion stations in Charlotte NC, Atlanta GA, 
Houston TX, Las Vegas NV and St. Louis MO. 
Provide maintenance and monitoring services 
and report to national program group. TV rf 
experience required. Microwave and satellite 
knowledge very helpful. These positions re- 
quire approximately 6 hours per month. 
Monthly retainer plus hourly rate. Local 
residency required for quick response and 
monitoring. EOE. For further information 
contact tvjob ®hotmail.com. 

BROADCAST MAINTENANCE TECHNICIAN 
NBC O &O in Miami, FL has an excellent oppor- 
tunity for a team oriented, hands-on broad- 
cast engineer. The candidate must have expe- 
rience in component level maintenance on all 
broadcast video and audio equipment. Send 
resume to Employee Relations Manager, NBC 

6, 316 No. Miami Ave., Miami, FL 33128. NBC 
6 is an equal opportunity employer. 

FOX27 KDEB has an opening for a full -time 
Maintenance Engineer with solid electronics 
background, as well as proficiency in installa- 
tion, service, repair, and operation of elec- 
tronic and /or TV broadcast equipment. Ex- 

cellent benefits, inc. 401k. 3000 East Cherry, 
Springfield, MO, 65802. EOE 

ASSISTANT CHIEF ENGINEER WDWB -TV, 
W B20, Granite Broadcasting is seeking a strong 
second for its WB affiliate in Detroit. Requires 
solid maintenance and RF background, mini- 
mum 5-7 years experience. Must be able to 
work for and lead a team. Previous supervi- 
sory experience a plus. No phone calls please. 
Send resume to: Asst. Chief Engineer, WDWB- 
TV, HR Dept. - BE, 27777 Franklin Rd. #1220, 
Southfield, MI 48034. WDWB, Granite Broad- 
casting Is An Equal Opportunity Employer. 

MAINTENANCE TECHNICIAN WHAS-TVI1, 
Belo station in Louisville, KY is looking for an 

experienced technician who likes challenges. 
You should have 3-5 years experience in instal- 
lation and maintenance of broadcast equip- 
ment. Must work well under pressure as part 
of a team with heavy emphasis to support a 

winning news operation. Must be a self - 
starter requiring minimal supervision while 
producing high quality results. EOE. Send 
cover letter and resume to: Cindy Vaughan, 
HR Director, HR 98-5, WHAS -TV, 520 W. Chest- 
nut St., Louisville, KY 40202. 

CHIEF ENGINEER KLTJ -TV has an opening for 
an engineer to oversee all of its broadcast 
operations. Responsibilities will include the 
repair and maintenance of the station's trans- 
mitter and studio equipment, so experience 
with broadcast transmitters is necessary. 
The successful candidate should also be fa- 

miliar with DTV technology and computer 
networking. For consideration send your 
resume to: Andrew Bless, Station Manager, 
KLTJ -TV, 1050 Gemini, Houston, TX 77058 or 
fax to 281- 212 -1022. Equal Opportunity Employer. 
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ASSISTANT DIRECTOR OF ENGINEERING 
Major NYSE group television broadcaster seeks 
a "hands-on" Assistant Director of Engineer- 
ing for the group, based in Los Angeles. You 
will work with and travel to all our major 
market "O &O's ". The ideal candidate will have 
5-10 years experience as Chief or Assistant 
Chief Engineer working in UHF stations. Ex- 

cellent salary and benefits. Fax resume to 
(310) 348-3659 - EEO 

CRAWFORD COMMUNICATIONS Television 
Maintenance Engineer. Crawford Communi- 
cations, the premier post production facility 
in the Southeast, has opportunity for bright, 
experienced maintenance engineer. Minimum 
five years experience with online and offline 
editing systems. Digital and analog tape trans- 
port experience required. Windows experi- 
ence a plus. Submit resume and salary re- 
quirement to: J. Fortner, Chief Engineer, 
CrawfordCommunications ,5354PIasamourDr., 
Atlanta,GA 30324 or jfortner@crawford.com 

CHIEF ENGINEER Newschannel 5 Is seeking 
an experienced technical manager to be re- 
sponsible for the technical stability of the 
television station and play a significant role In 

our transition to digital TV. Should have 
significant experience in broadcast engineer- 
ing, including maintenance, News, and pro- 
duction operations. A degree in a technically 
related field is preferred, but not required. 
Experience with Capital planning and budget- 
ing is a plus. Send a resume to: General 
Manager, KALB -TV 5, PO Box 951, Alexandria, 
LA 71309. Newschannel 5 is a Media General 
station and an EEO Employer. Pre- Employ- 
ment Drug- Testing required. 

BROADCAST TECHNICIANS The National 
Digital Television Center is looking for broad- 
cast technicians. The successful candidates 
will have two plus years experience in compo- 
nent level VTR repair (Beta, Digital Betacam, 
etc.) and video monitor repair. Tektronix 
Profile and Alamar automation experience 
highly desirable. A high level of digital and 
analog audio and video knowledge and com- 
puter skills essential. A drug test and back- 
ground screen will be required of all success- 
ful candidates. Send resumes to: TCI -NDTC, 

4100 East Dry Creek Road, Room 118 /Attn: 
Rodney Beelow, Littleton, CO 80122. EOE 

TELEVISION BROADCASTING MAINTENANCE 
TECH MIN QUALS: Assoc deg in electronics 
or equiv. 4-6 years exp in repair and maint of 
broadcast equip. Must be flexible. DESIRED 

QUALS: Knowledge of analog and digital 
equip, SONY vtrs, Alamar automation, Satel- 
lite & fiber Transmission systems. CAD exp 
a plus. An interview will be required of all 
successful applicants. Special accommoda- 
tions will be made for any interviewee who 
requires it. TCI requires a pre-employment 
drug test. E.O.E. Interested applicants, send 
resume &salary requirement to: TCI- NDTC,17 
Battery Place, suite 232, NY, NY 10004 Att: HR. 

No phone calls accepted! 

www.americanradiohistory.com

www.americanradiohistory.com


Help Wanted 
MAINTENANCE ENGINEER Full time mainte- 
n,.nce engineer is wanted by production company 
in Nashville that produces national television 
programming. Five years broadcast maintenance 
experience required. Must be able to troubleshoot 
at the component level and be computer literate. 
Salary commensurate with experience. Apply to 
St -ve Anderson, Operations Manager. Jim Owens 
at d Associates, 1525 McGavock St., Nashville, Tn 
37203. 

7N BROADCAST OPERATIONS SUPERVISOR 
R chester, New York. Supervise, coordinate, and 
assign operating personnel for air, audio, video- 
tape editing, remotes and production. Successful 
applicant will exhibit strong leadership skills, 
minimum five years television broadcast engineer- 
ing experience, direct supervisory experience, 

inking knowledge of broadcast rules & regula- 
t ms, degree preferred. Cover letter and resume 
t WXXI Human Resources Dept., PO Box 21, 
F chester, New York. WXXI is an equal opportu- 
n ty employer. 

ENGINEERING MAINTE lANCETECHNICIANAble 
6 install, repair and maintain various types of 
broadcast equipment including, but not limited 
6. tape machines; switchers; DVE; video moni- 
d .rs; related terminal gear. Odetics TCS-90 knowl- 
edge a plus. Able to work w/video servers and Avid 
systems. Requires two years experience w/live 
broadcast/ENG; working knowledge of broadcast 
systems; willing to work nights /weekends; good 
driving record. Send resume to: Engineering 
Department MAC America Communications P.O. 

Box 5068 Phoenix, Arizona 850111 

1. 111EF ENGINEER KOLO/TV NewsChannel 8, in 
I autiful Reno, Nv. has an immediate opening for 

Thief Engineer. Strong background in transmit- 
I rs and RF maintenance, familiar with latest 
I chnological advances. Willing to lead facility 
t I trough the conversion to digital and HDTV. Team 
leadership, good communicator and teacher. 
'I borough knowledge of computers and computer 
Lased systems; Novell and Microsoft, newsroom 
arid studio systems maintenance. Translator and 
microwave knowledge helpful. Must be fully 
versed in FCC regulations. General Class FCC 
license and /or SBE certification is required. Re- 
s ame to: Faye H. Kitchel, Human Resources KOLO/ 
Ti P.O. Box 10.000 Reno, Nv 89510 EEO 

CIIIEFENGINEER ZDTV, Your Computer Channel, 
b:tsed in San Francisco, seeks a seasoned, team - 
, riented, hands-on engineer to be responsible for 
1' e studio and broadcast engineering department. 

Ju will be responsible for maintaining and install - 
i tg technical facilities for the studio, maintenance 
Department and air operations management. You 

will have excellent technical and managerial skills, 
'us a thorough knowledge of broadcast equip - 

i ent including satellite transmission, computer 
and Internet systems. FCC license and college or 
t chnical degree or equivalent needed. At least 10 

ears' broadcast engineering experience preferred. 
l' ease send resume to: ZDTV, Attn: Human 
kesources/BCE, 650 Townsend St., San Francisco, 
( k 94103. Email; HR@ZD'IV.com, fax: 4155514501. 
No phone calls please. An Equal Opportunity 
1diployer. 

Manager, Baseband 
System Maintenance 

Home Box Office (HBO) has an excellent opportunity available for an experienced 
Baseband System Maintenance Manager to work at our New York City Post 
Production Facility. 

The successful candidate will provide engineering expertise and supervisory direction 
in television production equipment maintenance, system maintenance, equipment 
repair, management of broadcast and teleproduction equipment and systems. 

Position requires extensive communication with equipment manufacturers, equip- 
ment vendors and systems integrators. Additional responsibilities require analysis of 
maintenance systems and procedures, the development of support equipment and 
specifications for the proper maintenance and operation of our facility. BSEE plus a 
minimum of 5 years broadcast engineering management experience including bud- 
gets, manpower development, technical knowledge of teleproduction equipment, 
analysis of system problems pertaining to broadcast equipment and systems integra- 
tion required. 

We offer a competitive starting salary and an excellent benefits package including a 
401(k) plan. Please send your resume in confidence with 
salary requirements to: Home Box Office, 1100 Avenue 
of the Americas, NY, NY 10036. Att: CBLI- H3 -12B. 
Home Box Office, a Time Warner Entertainment 
Company, is an EOE, M /F /DN. 

SALES ENGINEERS 
Are you ready for the DTV Transition? 

Thomson Broadcast. a leading provider of pro- 
fessional digital broadcast equipment. has im- 
mediate opportunities for experienced sales 
professionals in the Midwest. West. and Mid - 
Atlantic areas. 

Your qualifications should include a college 
degree or equivalent, a network of sales con- 
tacts, and at least live years experience in the 
Broadcast or Post Production Industries. 

Thomson Broadcast will provide you with the 
technical training and tools to succeed in the 
sales of digital broadcast equipment. We in- 
vite you to be part of the new Digital TV era. 

We offer excellent salaries and benefits and 
an environment that inspires professional 
achievement. Please send your resume: 

THOMSON BROADCAST. INC. 
HR Department 
49 Smith Street 

Englewood. New Jersey 07631 
or fax to: 201- 569 -15I I 

I OIVAI /F /D /V . THOMSON BROADCAST 

ENGINEERS large post production /video dupli- 
cation facility in Hollywood is looking for engineers 
to repair and maintain Dl's. digital BC's and D2 
VTR's or :3/4 inch and VHS VTR's. Full time 
positions available now. Salary comensurate with 
experience. Resume to: Classified Ad Coordina- 
tor, Broadcast Engineer, Dept. 792, 98(X) Metcalf, 
Overland Park, KS 66212. 

July 1998 

the right clients. 
the right location. 
the right people. 

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

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

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

Both positions require advanced 
proficiency in MS Office/AutoC AD. 

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

Forward resume /salary requirements to: 

TSG Human Resources 
317 Newark St, Hoboken. N.I 07030 

No calls or faxes please. 

nsïilw 
...the right connection. 
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Help Wanted 

DTV ENGINEER - HARRIS/PBS DTV EXPRESS: DESTINATION DIGITAL! 

UNIOUE: The HARRIS/PBS DTV Express is a traveling road show, sponsored by Harris Corporation and 

PBS, that demonstrates DTV (including HDTV) to broadcasters throughout the United States. If you have 

suitable experience and are interested in working with the latest equipment in a dynamic environment, we 

would like to hear from you. 

POSITION: Immediate opening for a highly motivated experienced broadcast engineer for new mobile 
broadcast truck and state -of- the -art digital television systems. Requires familiarity with transmitter, video. 
audio, control, and satellite equipment. Recent station experience a plus. Understanding of current digital 
broadcast technology and knowledge of the ATSC television standard essential. Must be able to present 

demonstrations and technical training material to broadcasters. SBE TV Certification or FCC General 

Class license preferred. 

Duties will include hands -on digital television system implementation, testing, and trouble -shooting. 
management of on -site technical and maintenance programs. DTV demonstrations and presentations. coor- 

dination of set -up and tear -down of road show. 

TRAVEL: Extensive travel will be required. (Usually the schedule will be three weeks of travel and then 

one week off.) 

DURATION: This will be a position lasting approximately 13 months. 

URGENCY: Review of resumes will begin immediately. 

RESPONSE: If you are interested, please submit your resume and salary requirements t, 
Internet: hdunton @harris.com 
Fax: 703 -739 -8080 
Mail: DTV Express - Suite 310 
Harris Corporation 
1201 E. Abingdon Dr. 
Alexandria. VA 22314 
Attn: Holly Dunton 

ID1vExpPEss 

AccuStaff Incorporated, the fourth largest staffing agency in partnership with Discovery Television 

Center- Miami, is seeking the following dedicated professionals to join us...a new, state -of -art digital 
broadcast facility located in Miami, Florida. 

TRANSMISSION ENGINEER 
Minimum of 3 years engineering experience with satellite transmission provider, TV transmission 

facility, or network controVoperations center. Knowledge of video, audio and RF signal parameters 

and quality control standards required, including maintenance of Satellite Uplink Systems. PC 

literacy required, experience with digital compression systems (Scientific Atlanta Power Vu and/or 

General Instrument Digicipher preferred). Knowledge of Phillips/BTS master controVrouting and 

Louth Automation systems a plus. Spanish and/or Portuguese a plus. 24/7. 

SYSTEMS ENGINEER 
Successful candidates will have a primary expertise in either systems, RF, video or audio. Minimum 

3 years systems experience including significant experience in ITU -R 601 digital environment. 

Ability to diagnose to component level, familiarity with test signals and equipment, analytical 

software, and computer programming. AA degree in electronics or computer systems required. 

Military or other significant experience /training can be substituted for degree requirements. SBE 

certification and FCC general class license strongly preferred. Spanish and /or Portuguese a plus. 

Dioverll 
TELEVISION 
CENTER acs 

Send resumes to: Freddy Carbonell 
Discovery Television Center -Miami 
6505 Blue Lagoon Drive, Suite 100 
Miami, Florida 33126. Fax: 305 -507 -1560 
E -mail: fernando_carbonell @discovery.com 

Equal Opportunity Employer 

ASST. CHIEF ENGINEER KMSS Fox 33 is looking 
for a technician with 2 -5 years experience in 
repairing and maintaining all aspects of a broad- 
cast facility. Strong rf and computer experience 
required. SBE certification desired. Send resumes 
with salary history to Chief Engineer, KMSS-TV, 
3519 Jewella Ave, Shreveport, LA 71109 or fax to 
318-631 -4195. EOE 

WE PLACE ENGINEERS 
TV, POST, SATELLITE, VIDEO 

KEYSTONE I 
ain St. 
INC. 

Dime Bank Bldg., 49 S. Main 
Pittston, PA 18640, USA 

Phone (717) 655 -7143 
Fax/Resume (717) 654 -5765 st 
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Federal 
Bureau of 
Investigation 

The FBI is seeking experienced audio and 
video engineers for its forensic analysis 
program. Work involves high profile national 
security and criminal cases. Positions are 

located in rural Virginia at the FBI's 
Engineering Research Facility in Quantico. 

Audio Engineers/Examiners with 
background in broadcasting and signal 

processing will perform technical analysis of 
audio evidence. 

Video Engineers/Examiners with background 
in image processing and video broadcasting 
will perform technical analysis of video 

evidence. 

Additional responsibilities include providing 
courtroom presentations. providing expert 
testimony. and guiding technology research 

programs. A technical Bachelor's Degree 

required with advanced degree preferred. Salary 

is based on education and experience. Send 

resumes to: 

Engineering Research Facility. Attn: 
Personnel. Quantico. VA 22135. 
Candidates must be a US citizen and 

consent to a complete background investiga- 
tion. polygraph. and drug test. The FBI is an 

Equal Opportunity Employer. 

MIA. ENGINEERS 
INE WORLD'S NEWS LEADER 

Turner Broadcasting System has career 
opportunities for experienced television 
engineers. These career positions demand 
an extensive background in equipment 
maintenance, digital video and audio. and 
knowledge of computer systems and net- 
works. Please mail or fax your resume 
and cover letter to: 

Jim Brown 
Assistant Vice President 
of Engineering Services 

Turner Broadcasting System, Inc. 
One CNN Center P.O. Box 105366 

Atlanta, GA 30348 -5366 

Fax: 404 -827 -1835 
Phone: 404- 827 -1638 I .. YMr. Itw N.rwY 

TBS is an equal opportunity employer. 
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Setting new TV standards 
BY PAUL MCGOLDRICK 

As expected, the "Video and Broad- 

cast Components" chapter of the PC 
99 System Design Guide was published 
near the end of April, allowing for last - 

minute input from this year's NAB. The 
final version of the guide will define 
what PCs will look like and what they 
will do next year. 

There are three different PC defini- 
tions: Consumer PC 99, Office PC 99 

and Entertainment PC 99. The Con- 
sumer PC 99 is going to be an entry- 
level machine, while the Office PC 99 

will be heavy on office applications. 
The latter one, the Entertainment PC 

99, is what everyone will hope to sell - 
and it is also the one to watch. 

You should not be surprised that the 

document clearly lays out a path to 
replace any existing ideas of what a TV 
receiver system is all about. If you were 

expecting to go out next year to buy that 
DTV receiver with the separate satellite 

receiver and the DVD player, have the 

tranquilizers ready. That's not how Win - 
tel wants it to be. And when you get such 

large groups of PC manufacturers in 

agreement, it will happen. Think the PC 

industry is not ready for this step? Then 
let's straighten out a few curves here. 

This Entertainment version of PC 99 

requires the PC to have the following 
capabilities: playback of MPEG -2 video 
from DVD, playback of video from DTV 
broadcasts, analog video input and cap- 

ture, analog TV tuner, bus mastering of 
MPEG sources, ability for the CPU to 
de- multiplex MPEG transport streams, 

DV decoding and encoding, de- interlac- 
ing of SDTV and MPEG -2 playback - 
without interference from background 
tasks. Items that are recommended in- 
clude: digital satellite reception, digital 
cable reception and ATSC DTV support. 

Is there anything inherently difficult 
about incorporating these features? No. 
Most are already down to a chip or two. 
Video capture can be a direct software 

function or it can be in one chip from 
AverLogic. For another $7, you can buy 
their de- interlacer as well. Satellite re- 

ception down to the decoding stages 

now only requires two ICs thanks to 
Broadcom and Philips. There are plenty 
of decoding ICs to choose from, and 
there are a number of superchips for 
interactive digital cable. MPEG -2 de- 

coding is available in a number of single - 

chip solutions. But wait, now you don't 
need application -specific hardware at 
all. For several months, Intel has been 

quietly shipping a software application 
to decode MPEG -2 on a Pentium -II. 

The document lays out 

a path to replace any 

existing ideas of what 

a TV receiver system 

is all about. 

Although the system specification does 

not note any specific audio decoding, 
other than the ability to handle it, there 

are several Dolby- approved software 
applications for that. The carry -over PC 

98 specs allow for other sources, as well 
as the mixing and monitoring of them. 
There is also a continuing pressure to 
facilitate VBI reception and instructions 
for 4X oversampling of the VBI data. 

The preamble to the chapter (Chapter 
15) is one of the best clues as to where 
Wintel sees the entertainment PC going. 
Issues include "Increased use of multiple 
screens and their associated display con- 
trollers. This would allow a PC in the 

den running a word processing applica- 
tion to simultaneously supply a TV in 

the family room with a DVD movie or 
TV content." Also, "Gradual separation 
of receiver functions from display func- 
tions. The two will be linked by software 
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running on the host processor. This al- 
lows different MPEG elementary streams, 

such as video, audio and data, to be sent 

to the appropriate subsystems within the 

PC. It also prepares the way for the 

longer range goal of a video home net- 

work." 
It is interesting, but not surprising, that 

the specification does not address the 

essentially incompatible 1,080i, other 
than to mention "higher ATSC formats 
are allowed." This adds to the pressure 

being put on the declared 1,080i players 

to change their ways. That is going to be 

interesting to watch. 
If you are in the business of consumer 

appliances and think that this joint ven- 

ture between Microsoft and Intel is just 
a lower -quality entertainment system, 

think again. The specification goes to 
great lengths to explain the possible 

business models with "new revenue op- 
portunities for participating manufac- 
turers." It also stresses that the specifica- 

tions "add features while introducing 
PCs to these traditional areas without 
taking away any TV features. In partic- 
ular, this means that the PC must meet or 
exceed the video and audio quality of 
traditional consumer appliances." 

There can be no doubt that this ap- 

proach, hardly unexpected, will rock the 

consumer electronics industry, which will 
evolve as a giant add -on feature industry 
for Wintel - or it will end up in a 

continuing legal battle. If it goes the legal 

route, I personally think it will be a much 

longer and more expensive battle than 

the browser wars, and it will be compli- 
cated by a sense of patriotism for Wintel. 

You can find Chapter 15 of the 0.7 
Review Draft of the PC 99 System De- 
sign Guide at Intel's web site: http: // 
developer.intel.com /design /desguide/ 
index.htm. It is more friendly than a 

Word download at Microsoft. 

Paul McGoldrick is an industry consultant 
based on the West Coast. 
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Matrix Routers 
by Vide otek. 

oriel 

Vt9E0,tiXyyy. ASP 

e Oevelvee - 
The entire SDR family of digital and 

analog matrix routing switchers was 
designed from an operator's point of view. 

The power is in the control, and 
control is yours to take... by name, by 
number, by "From" and 'To ", by input 
and output, and also by salvos. Identify 
sources, destinations, and salvos with 
alphanumerics that are easily configured 
from the front panel, or simply download 
the information from a PC. 

With a 
wide range 
of sizes, 

types, and levels, the compact and 
expandable SDR series meets your needs 
for today and in the future at a 
surprisingly affordable price. 

Take control... contact Videotek for 
more information on the SDR series and 
single bus routing switcher family today. 
With Videotek, you control the router...it 
doesn't control you. 

Premium Quality, Intelligent Design, 
Smart Price...That's Videotek. 

- VIDEOTEK 
Imo A Zero Defects Company 

TM 

Five Year Warranty 
IS0-900I Certified 

243 Shoemaker Road, Pottstown, PA 19464 Toll Free: (800) 800 -5719 (610) 327 -2292 FAX: (610) 327 -9295 
Visit us on the Worldwide Web: www.videotek.com 

Circle (2) on Free Info Card 

1rt( 

www.americanradiohistory.com

www.americanradiohistory.com


1 

LEITCH. 

Like any sport, news is a 
competitive game demanding 
speed and accuracy 
Put Leitch on your team and 
beat the competition to air. 

Leitch's digital news solutions 
let you record, edit and play 
to air faster and easier 
than ever before. 

News can become history quicker than 

the flash of a red card. You need to play 

smarter and faster than the competition 

to win. Leitch's ASC VR300" news 

server lets you lead the news game by 

giving you direct, real -time access to 

shared Fibre Channel storage. Your squad 

of producers, editors and journalists will 

experience the 

ultimate in team- 

work, simultane- 
ously recording 
multiple feeds, editing a story, then 

instantly playing it to air. You'll 

suddenly be shaping entire stories you 

once had to leave in the field, and 

you'll have them on air before the 

competition rewinds their tapes. 

It's all possible with NEWSFlash" the 

world's first Windows NT -based 

integrated editing system designed 

specifically for news. 

NEwswr. . porter(.( .e. editing tom. 

Add BrowseCutter'; and you've given 

your players all the equipment they 

need -your news journalists will be able 

to build rundowns, edit scripts, search 

wires and browse digital video, right 

from their computer desktops. 

Like a solid game plan, Leitch's inte- 

grated news system keeps your team 

in championship fonn. All you 

have to do is put 
the ball in the net. 

www.l.ttch.00m /.no 

For your FREE white paper 
"Integrated News Solutions" 

CALL (889) 843.7004 (US) 
or 1 +(818) 943-7004 
(Worldwide) 
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