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Audio Console 

LIVE TV-The Way It Has to Be 
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SATELLITE NEWS GATHERING SYSTEMS 

S-15 4x4 DSNG 
Because the road to a hot story 

may not be a road. 
Digital satellite news gathering has 
risen to new heights with the intro- 
duction of the Harris S-15 DSNG 
Vehicle. Built on a versatile 4x4 sport 
utility chassis, the 
S-15 can take your 
news crew virtually 
anywhere, in any 
weather, rapidly and 
securely. 

An under -the -hood 
5 kW generator gives 
them the power to 
set up on the run, so you can be on 
the air moments after arrival, and 
long before your competition. 

An S-15 DSNG Vehicle contains 
everything you need, including a Ku - 
band uplink, satellite monitoring and 
control, switching and monitoring 
systems, audio and video equipment, 

and videotape units. The lightweight, 
high-performance, 1.2 meter antenna 
folds behind an aerodynamic cowling 
for high-speed highway travel, and 

raises automatically 
on command. 

The on -board, DVB 
Interoperable, Harris 
DSE1400 Digital 
Satellite Television 
Exciter provides 
money -saving broad- 
cast efficiencies 

which may make the S-15 the most 
economical choice of all. 

With a low height of just over 8 

feet, this standard weight -class pas- 
senger vehicle can carry a crew of 
three without needing a special 
motor vehicle license. 

Over 500 years of Harris team 

experience in design and integration, 
with unrestricted customizing 
as the rule, means that your S-15 
DSNG system can be anything you 
want it to be, as it takes you any- 
where you want to go. 

Harris offers the broadest selection 
of electronic equipment, backed by 
the industry's finest warranty and 24 - 
hour support, worldwide. 

To find out how you can do more 
for less, and do it first, contact Harris. 

HARRIS CORPORATION 
BROADCAST DIVISION 

7920 Kentucky Drive 
Florence, KY 41042 USA 

TEL: +1 606 282-4800 
FAX: +1 606 283-2818 

HARRIS 
Systems: Electronic News Gathering - Flyaway Satellite - Mobile Production - Radio Studio - Satellite News Gathering - Satellite Uplink 

Television Production - Television Transmission 
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DIGITAL -S from JVC. 
Uncompromised Picture Quality. 

Easy System Integration. 

Affordability. 
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It's like you 
designed it yourself. 

For years, it existed only in your head. But now, whether 

you're in broadcast, post production or corporate video, 

Digital -S brings to life your concept of the ideal digital 

video recording and editing system. 

Your dream system requires THE ULTIMATE IN 

PICTURE QUALITY and must be DTV READY. 

That's why we equipped Digital -S with 4:2:2 

8 -bit component processing, which is also 

essential for graphics, chroma -keying and 

compositing. And, with a very mild 3.3:1 

compression that yields a 50 Mbps data rate, 

you'll see the finest color details and subtlest 

contrasts without any artifacts. By shooting with 

the BR -D40 Dockable Recorder-the world's first, 

affordably -priced, 4:2:2 digital acquisition 

field recorder- 
you'll attain the 

incomparable qual- 

ity of Digital -S 

right from your 

raw footage. Plus, 

Digital -S uses 

robust and reliable 

1/2 -inch metal particle tape. These technological 

advancements enable Digital -S to reproduce an image 

far superior to any analog system, and rivaling that of 

the highest priced digital systems. 

INTEGRATION IS BOTH EASY AND PRACTICAL 

with Digital -S because of video pre -read. A key feature 

of our BR -D85 Editing Recorder, pre -read enables 

multi -format digital editing through your existing ana- 

log system with the addition of just one VTR. More 

importantly, it retains the quality of your original 

footage, generation after generation. This feature allows 

you to create complex layering effects without any loss 

of quality and without making your existing equipment 

obsolete. And, you won't need sophisticated post 

production equipment like switchers with multiple 

mix effect buses, multichannel DVE's or digital disk 

recorders. In addition, A/B roll editing is possible with 

only two VTR's instead of three. If you've invested 

in an S -VHS library, you can protect it with 

our BR -D51 dual format Feeder/Player with 

built-in S -VHS playback. This allows you to 

utilize these valuable tapes for playback and 

digital editing. 

By incorporating both analog and digital inputs 

and outputs, Digital -S delivers the optimum per- 

formance level in either the digital or the analog envi- 

ronment with virtually no degradation. 

And, while you may initially purchase one 

BR -D85 for interformat editing, you can 

eventually expand to build a complete 

digital system, or even spool to a non-linear system. 

Finally, YOUR DREAM SYSTEM WOULD BE 

AFFORDABLE. By pricing Digital -S comparable to 

the lowest priced component analog systems, JVC 

makes going digital a truly affordable reality. 

Digital -S from JVC. Your dream system brought to life. 

The Digital -S system includes: the BR -D85 Editing 

Recorder with pre -read, the BR -D80 Editing Recorder, 

the BR -D51 Feeder/Player with built-in S -VHS play- 

back, the BR -D50 Player, and the BR -D40 Dockable 

Recorder. For more information, visit our web site at 

www.jvcpro.com or call 

us at 1-800-JVC-5825 

and simply mention JVC 
PROFESSIONAL 
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ON THE COVER: The expansion to DTV has broad- 
casters scrambling for solutions to antenna and 
tower issues, while still maintaining coverage areas. 
The image depicts separate digital and analog sig- 
nals transmitted from two stacked JAMPRO anten- 
nas: a JTW-UHF traveling wave and JTC-VHF 
spiral. Photos and compositing by Douglas Schwartz, 
Sterling Communications, Santa Clara, CA, and 
Rick Der Photography, San Francisco, CA. 
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Toshiba Introduces The World's First... 

3 Chip, 
10 -Bit, Remote Head, 
Digital P.O.V. Camera. 

The New IK-TU4OA Makes All Other P.O.V. Cameras Obsolete! 
Toshiba's new IK-TU40A is 3 chips off the old block. It makes 

any other P.O.V camera obsolete by utilizing Toshiba's revolu- 
tionary ten -bit DSP architecture, combined with three 410,000 - 
pixel CCDs. The result is a breathtaking 750 horizontal lines of 
resolution and 62dB signal-to-noise ratio for the brightest, 
sharpest color video in the industry. 

This ice -cube size camera head delivers broadcast and 
industrial quality performance in a lightweight, compact 
package. Plus, its remote head design allows it to be mounted 
virtually any -where for an entirely new perspective. 

With the addition of a wireless transmitter, you can capture 
all the excitement of world -class skiing or Indy car racing 
from almost any angle. The IK-TU40A also provides you with 
a critical edge in industrial applications like pattern 
recognition, mechanical manipulation and measurement, or 
any other apllication where weight and size count. 

The IK-TU40A camera accepts C -mount lenses and has video 
outputs for NTSC, S -VHS, R-Y/B-Y and RGB. A 10, 20, or 
30 Ft. detachable cable, RS -232C personal computer inter- 
face for total control of all camera functions. To get the whole 
picture, call Toshiba at 1-800-344-8446. 

In Touch with Tomorrow 

TOSHIBA 
Toshiba America Information Systems, Inc. 

Imaging Systems Division Imaging Video Products Group 
9740 Irvine Boulevard Irvine, CA 92618-1697 1-800-550-8674 
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editorial 

The naked truth 

Irecently returned from a 10 -day trip to scenic 
Montreux, Switzerland, for the 20th International 

Television Symposium. For those of you who've not 
been fortunate enough to visit there, two words 
describe the locale, absolutely beautiful. 

Nestled next to Lake Geneva (that's Lac Lemán to 
you French-speaking types) with the French Alps on 
the west, the Swiss Alps on the east, it couldn't be 
more beautiful. As a runner, I always enjoy running 
through new areas. And running along the lake from 
Montreux to Villeneuve or 
to Vevey is tough to beat. 

However, interspersed 
with my scenic jogs, I did 
manage to attend several of 
the symposium's sessions. 
The convention marked the 
first head -to -head compari- 
son of the American ATSC 
and European DVB digital 
broadcasting systems. With 
proponents lined up on both 
sides, there were clear dif- 
ferences in both technology 
and the agendas inherent in 
the two systems. 

The clear contrast between the two systems was not 
in image quality, it would take a real pair of `golden 
eyes' to see any, but in their respective political imple- 
mentations. CBS's Joe Flaherty led the session by 
promoting the advantages of ATSCandHDTV. There 
was never any doubt where he was going with his 
presentation. He drew a line in the sand; digital 
television should mean HDTV, not multichannel. 

His EBU counterpart, Dr. George Waters, was equal- 
ly firm in his presentation and viewpoint that DVB 
was equal to the challenge of HDTV images, but that 
multichannel was currently the way for Europe. 

The gloves stayed on throughout the three-hour, hot- 
house session. And, no one's ear was bitten off. How- 
ever, it was evident that each side saw a lot at stake and 
wasn't willing to give any ground. You can expect a lot 
more posturing from both sides as they try to recruit 
other countries to adopt their respective technologies. 

Although it's expected that the ATSC system will be 
implemented in a variety of countries, it's less clear 

whether those countries will choose to emphasize HD 
or multichannel. We all know the technology will do 
both, but the economies of scale won't benefit users 
nearly as much if a clear direction isn't taken. 

What this means, is that U.S. broadcasters will have 
to keep their options open. Building an infrastructure 
that emphasizes one technology over the other could 
even limit your revenue potential. Worse, it could 
result in expensive rebuilds, which no one can afford. 
So much for the show's tech -talk. 

Then there was the naked 
man. As I was leaving the 
"Great Modulation debate" 
(boy! what a snoozer), I 

walked through the Mon- 
treux Palace lobby. I noticed 
that the guy just in front of 
me had no trousers on. He 
had on a suit jacket, shirt, 
shoes and underwear, but 
no trousers. He walked out 
the hotel's front door, and 
as he stood in the valet park- 
ing area,he began taking off 
the remainder of his clothes. 
This goofball removed his 

shirt, shoes and finally his underwear. Then, 
leaving his clothes in a neat pile, he began to calmly 
walk down the sidewalk passing bistros filled with 
diners and patrons. I guess the session was just too 
much for him. 

coat, 

/e4111 "&421f 
Brad Dick, editor 

READER 
FEEDBACK 

CompuServe: 74672,3124 
FAXback: 913/967-1905 
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In the professional 
MiniDisc market, 

there are the haves. 
And the have -mores. 

Single Play 

Next Track 
Select during 

playback 

Non- 
destructive 

RAM editing 

IBM' 
keyboard 

plug-in port 

Cue Tally Point: 
up to 255 cue points 

stored on disc 

-rr-r 1 11 -r 

IJ 1[7p 313w 1J13s 

M 
il ._ - 

..,. 

STOP PLAY/PAUSE 

Allow us to state the obvious. The new MDS-B5 

Digital Pro MiniDisc Recorder/Player has more 
high -end features than any other MiniDisc cart 
available today. And they all come standard, 
not as costly options. The MDS-B5 is the smart 

choice for radio, television, theater, and other 

applications requiring professional sound quality. 

Vari Speed: 
+or -12.5% 

A MODE: 
Front -panel switching of 
auto pause/auto cue 

MD 
CORDER 
MDS-I35 

4X speed 
audio 

and title 
duplication 

Mono 
REC/PLAY 

Multi Access 
Memory: 
up to 10 

"Instant Start" 
tracks 

UNDO: 
One level of 

undo 

Its flexibility and easy operation make it ideal for 

sound effects, commercial messages and station 

promos. And high speed disc cloning is perfect 
for program distribution or safety back-ups. 
To learn more, call 1 -800 -635 -SONY, ext. MDS. 

And remember, the MDS-B5 doesn't just have 

what you need. It has more. 

THE MDS-B5 DIGITAL PRO MINIDISC RECORDER/PLAYER 

©1997 Sony Electronics Inc. Reproduction in whole or in part without written 
permission is prohibited. All rights reserved. Sony is a trademark of Sony. SONY 
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letters to the editor 

"Granny Factor" garners rave reviews 

Iread your editorial on the "Granny Factor. " It is right 
on the money. Since the FCC's announcement about 
HDTV, I've had many of the same thoughts. Speaking 
as a broadcast engineer, it's going to be a major expense 
and engineering nightmare. Virtually all existing equip- 
ment will have to be scrapped. Just who's going to pay 
for that? 

From the consumer's end, the big question I don't hear 
addressed (except in your editorial) is where is the 
demand for HDTV? It offers improved picture quality 
for movies and sporting events, especially with the 
improved aspect ratio, but do all of us really need that 
improved quality? My 83 -year -old mother watches a 
couple of soap operas, the occasional talk show and the 
news. She didn't want my 32 -inch Trinitron. She certain- 
ly doesn't need HDTV. I'm into electronic wizardry and 
gadgets, but I'm not convinced I need HDTV either. 

I'm not even sure the average consumer will be able 
to tell the difference. After all, the marketplace opted 
for VHS over the superior picture quality of Beta. Back 
in the days before NRSC, most listeners couldn't tell the 
"superior" FM audio over AM's "inferior" audio, 
especially if the station was broadcasting in C-Quam. 

I agree with your editorial position on this 100%. 
BEN BASS 

Good editorial! Right on the money. 
RANDY HOFFNER 

Iagree with you again ... and I don't know if this 
administration is the source or what, but you're cer- 
tainly finding some good material these days. 

BILL SEPMEIER 

Loved the last 'graph in your "Granny Factor" edito- 
rial this month .... Keep up the great writing! 

TERRY BAUN, CPBE 

Bravo! I've believed for years that forcing DTV on the 
terrestrial broadcast world was a mistake. Please don't 
stop bringing this to the industry's attention. 

ED BOK 

FOND DU LAC, WI 

The switch 

Regarding the May 1997 issue, p. 105. The photo 
caption reads, "At La Chapelle studios in Belgium, a 
Euphonix CS2000 provides digital control of analog 

audio signals." 
Well, let's see ... the service tech has fingers, hence, 

the "digital control" aspect... he's adjusting them new- 
fangled rotary pots (although they look a tad sharp...). 

The console offers pretty good service access (lift 'er 
up on the rack, Joe ...). 

One comment about the studio facility, though, 
wouldn't it be a mite hard to do a decent audio mix with 
that air compressor chuffing away in the background? 

So, tell the truth, do you have a sister publication 
called Farm Equipment News that has a caption like 
"Flemgelders Service Shop is typical of modern-day 
farm service facilities ... " while the picture is of a large 
table -like device with buttons, knobs, sliders and flash- 
ing lights? 

You brightened my day. 
BRAD SHERVINGTON 

TECHNICAL INSTRUCTOR 

PROGRAM BROADCAST SERVICES 

CBC TELEVISION NETWORK, TORONTO, 

You're right on target Brad. Intertec does have a 
publication called Grounds Maintenance devoted to 
lawn care. Seems a slip of the 'ol mouse dropped out the 
correct photo from Euphonix (see photo below) and 
inserted a nifty one of a reel mower on a lift (the mower 
is used to cut the grass on golf courses) on p. 105 in our 
magazine. Sorry Euphonix and La Chapelle. 

MMMMRMMflMMMMMUM 
' 

., 

At La Chapelle studios in Belgium, a Euphonix CS2000 
provides digital control of analog audio signals. 

Send your thoughts to the editor at 
CompuServe 74672,3124 
or fax to 913-967-1905. 
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We have a fixed budget... how can we afford a Media Pool? 

Media Pool XL 
(starting from $69,995) 

Broadcast Questions. Media Pool Answers. 
-21 

Introducing the Media Pool`" XL series video server. 
The Media Pool XL is the most cost effective Media 
Pool video server yet. The Media Pool XL has all the 
power, features, scalability, and applications of a Media 
Pool MPS system, but with a very attractive price tag. 

The XL supports all Media Pool applications including 
DiskCart"', Stream''; DiskCache, Splash, and Archive 
Manager. In addition, the XL can be easily integrated 
into your broadcast facility's automation system or edit 
controllers via standard industry protocols. 

The XL series includes three models: XL -2100, XL -3100, 
and XL -4100. With prices starting at $69,995, you can't 

Philips 
Broadcast Television 
Systems Company 

afford not to give us a call. You have waited long enough 
for a Media Pool video server at a price you can afford. 
Broadcast Questions. Media Pool Answers. 

For more information or demonstration call us today: 
1-800-962-4287 or visit us at: www.philipsbts.com 

Leg rake Hwe betfe. 

PHILIPS PHILIPS 

4211ii 

kg" 
Circle (12) or Free Info Card © 1997 Philips Electronics North America Corporation 
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Bill Gates 

news 

FCC power cap has 
broadcasters in a bind 

The FCC's decision to impose a 1MW cap on trans- 
mission power levels and a 50kW floor is causing 
major disputes over the ATV rollout. UHF broadcast- 
ers aren't happy with the decision and are threatening 
to pursue legal action to stop the rollout if the commis- 
sion doesn't reconsider. The dispute is between UHF 
and VHF broadcasters because UHF broadcasters are 
worried that the 13dB power difference will affect 
their digital signals by more powerful VHF broad- 
casters who are duplicating their analog coverage 
areas. 

During the two-year period of the imposed power 
limits, field measurements should indicate whether the 
levels for a particular broadcaster need to be raised or 
lowered. 

Microsoft has its 
sights on CBS 

In yet another possible takeover, Microsoft has its 
sights on a bid for CBS. Apparently, Seagram, owner of 

Universal Studios, is also interested in pur- 
chasing CBS, but could be held back by 
foreign ownership restrictions and another 
planned purchase by the company. Westing- 
house Electric Corporation, owner of CBS, 
is planning to split the company's industrial 
holdings from its entertainment business. If 
Microsoft purchases CBS, its deal with 

MSNBC cable news partnership with General Elec- 
tric's NBC would end. And, if CBS is bought by 
Microsoft, it will give the company additional distribu- 
tion power and a source of entertainment content, as 
well as a say in setting computer -friendly standards for 
upcoming digital TV technology. 

Zenith seizes initiative 
with TV buyer assurance 
program 

Zenith Electronics Corporation is offering the "Ulti- 
mate Cutting -Edge Pledge" to consumers. It's a revolu- 
tionary buyer assurance program to allay consumer 
fears that the TV sets purchased now will be obsolete 
when digital TV broadcasting begins late next year. 

The plan pledges that consumers may trade in any 
large -screen Zenith TV set purchased between Aug. 1 

and Dec. 31 of this year, and apply the original pur - 

By Dawn Hightower, senior associate editor 

chase price toward a new Zenith digital high -definition 
TV set, which will be introduced late next year. The 
trade-in offer is available on all Zenith TV sets from 32 - 
to 60 -inch screen sizes, and is good on Zenith HDTVs 
purchased from authorized Zenith dealers through 
Dec. 31, 1999. 

A coupon for a $100 rebate on a digital converter box 
also will be offered to consumers who purchase large - 
screen Zenith TV sets between Aug. 1 and Dec. 31 of 
this year. The converter box is planned for 1999 and 
will translate digital TV signals into analog signals for 
today's TV sets. 

The Zenith pledge is to raise public interest and 
educate consumers to the fact that TV sets today most 
likely will not become obsolete and will continue to 
receive analog broadcasts until 2006, and they will 
accept cable, satellite, VCR and DVD signals for years 
after that. With the addition of a converter box, those 
sets will also receive digital TV broadcasts. 

The DVB shootout 
at Montreux 

For the first time, the DVB Project in Europe and the 
ATSC DTV standard in the United States were demon- 
strated side by side during the ITVS Symposium in 
Montreux. Both of the systems were shown in the high - 
definition TV format, which is contained in both 
standards. 
Joseph A. Flaherty, senior vice president, technology 

for CBS, in referring to the stan- 
dards -setting process, said, "It's 
the end of the beginning and the 
beginning of an era - the digital 
TV and HDTV era." 

According to George Waters, re- 
cently retired as director of the 
technical department of the EBU, 
the demonstration was not meant 
to be a shootout between the two 
systems, although some comparisons, such as modula- 
tion with relation to portable and mobile receivers, will 
be inevitable. Waters pointed out that for fixed anten- 
nas and receivers, there aren't any differences in qual- 
ity, the only difference will be in the 50Hz and 60Hz 
frame rates, and that won't mean much in the future 
because the receivers will upgrade it. 

The DVB demo brought together the Advanced Dig- 
ital Television Technologies Project (ADTT), Thomson 
Multimedia (France), Harris (UK), Independent Televi- 
sion Commission (UK), News Digital Systems (NDS- 
UK) and Radiotelevisione Italiana (RAI - Italy). 

Joseph A. Flaherty 
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CAN YOUR 
NEWSROOM: 

SCRIPT STORIES EDIT VIDEO SEARCH WIRES JUGGLE ASSIGNMENTS BROWSE FEEDS 

EEDS PUBLISH TO THE WEB 
°1., 

ti. 
TALK TO YOUR CREWS IN BANGLADESH AND SIOUX CITY SCRIPT 

AT THE SAME TIME? 

AvidNews'" can. Simple to learn and powerful to use, modular and scalable so it grows with you. 

The AvidNews system brings video to the desktop, combining the power of Avid's nonlinear 

technology with a newsroom system relied upon by more than 50,000 journalists worldwide. 

Browse and edit video while you build rundowns, publish to the Web, write scripts, check 

assignments and talk to coworkers anywhere on the globe. Link to Avid's news editing, 

playback and server systems and tightly integrate news journalism with video production. 

Learn more: 800 949 AVID (2843) or www.avid.com/avidnews Avid. 
01997 Avid Technology, Inc. All Rights Reserved. Product specifications subject to change without notice. Avid is a registered trademark 
and AvidNews is a trademark of Avid Technology, Inc. All other trademarks contained herein are the oroperty of their respective owners. Priority code: ANBE797 

Circle (13) on Free Info Card 

tools for storytellers- 

www.americanradiohistory.com



fcc update 
By Harry C. Martin and Andrew Kersting 

Hundt to leave FCC -Quello and 
Chong replacements nominated 

FCC chairman Reed Hundt notified the White House 
that he intends to resign when a successor is appoint- 

ed. His announcement came two days after President 
Clinton nominated FCC general counsel William Ken- 
nard as the Democratic appointee to replace James 
Quello, and House Commerce Committee economist 
Herald Furchtgott -Roth for the Republican seat previ- 

ously held by Andrew Barrett. 
Likely candidates for Hundt's re- 

placement are ex -FCC general coun- 
sel William Kennard, commissioner 
Susan Ness, Kathleen Wallman, staff 
chief at the National Economic 
Council, and Ralph Everett, ex -coun- 
sel and Democratic staff director to 
the Commerce Committee. 

Another possibility is the Justice 
Department's Michael Powell, who 

was recommended by Senate Commerce Committee 
chairman John McCain (R -AZ), to take the Republi- 
can seat formerly held by Rachelle Chong. Any further 
action regarding Hundt's replacement will not be taken 
until later this summer or early fall. 

Harry Martin 

Debate continues on ownership and attribution rules 
In May, NTIA director Larry Irving sent a letter to 

chairman Hundt stating that relaxing the TV owner- 
ship limits would be premature. Irving noted that even 

with the minor relaxation of the TV ownership rules, 
the average number of stations owned by each of the 10 
largest group owners has doubled to 14, and their 
average audience reach has grown from 15.85% to 
22.28%. Irving claimed that granting DTV licenses 
would only exacerbate the problem because each lic- 
ensee will own analog and digital licenses. Irving also 
asserted that relaxing the attribution rules would be 
equally detrimental because the FCC lacks sufficient 
information regarding the number and effect of LMAs 
and JSAs. 

Although there is some question concerning whether 
Irving accurately articulated the administration's posi- 
tion, there is little doubt that he would have made such 
a statement without White House approval. 

Commissioner Ness views LMAs as nothing more 
than an attempt to circumvent the duopoly rule. She 
advocates a two-tier approach to any waivers of the 
duopoly rule. The first tier would involve a presump- 

tive waiver for new or failing stations. It's unclear, 
however, how a station that was failing prior to enter- 
ing an LMA, but now is profitable, would be consid- 
ered in her calculus. The second tier would involve a 

case -by -case waiver analysis, which would include 
consideration of the public -interest benefits, but place 
a heavy burden upon the proponent. 

Harry Martin and Andrew Kersting are attorneys with Fletcher, 
Heald & Hildreth, PLC., Rosslyn, VA. 

Proposal to eliminate newspaper - 
broadcast cross -ownership ban 

Senator McCain has introduced legislation that would lift the 
ban on common ownership of a daily newspaper and either 
a radio or TV station in the same market. Although the bill is 

not clear, removal of the ban apparently also would apply in 
cases where the common owner is the licensee of a radio and 
TV station in the same market. 

McCain called the existing cross -ownership prohibition 
"oneofthe mostarchaic provisions remaining in telecommu- 
nications law," noting that the provision dates from a time 
when there was a realistic fear that common control of print 
and broadcast media in the same community could result in 
the public receiving only one viewpoint on important issues. 
Since that time, however, the number of media outlets has 
expanded dramaticallyto include numerous cablechannels, 
DBS and the Internet, even in the smallest of markets. 

The introduction of McCain's bill followed the FCC'sdenial 
of Tribune Company's request for a permanent waiver of the 
cross -ownership ruleto permit itto own WDZL (TV), Miami, 
and the Fort Lauderdale Sun -Sentinel. The commission's 
decision came as part of its review of theTribune's acquisition 
of Renaissance. 

Although the proposed legislation may provide significant 
public -interest benefits in certain circumstances, the bill is 

likely to face strong opposition from Senator Ernest Hollings 
(D -SC), who was successful in preventing further relaxation 
of the cross -ownership rules under the Telecommunications 
Act of 1996. 

BATE 1 ükr.IM 

TV stations in Illinois and Wisconsin must file their 
renewal applications on or before Aug. 1, 1997. 
Commercial TV stations in the following states must 
file their annual ownership reports on or before Aug. 
1: California, Illinois, North Carolina, South Caroli- 
na, and Wisconsin. 

Tower owners in Florida and Indiana must register 
their structures between Aug. 1 and Sept. 30, 1997. 
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"Of All The Ikegami Cameras We've 
Owned, The H K-388 Is The Best." 

Peter A. Douglas, Vice President Operations & Engineering, National Digital Television Center 

Three years and forty -Iwo broadcast camera purchases later, 

Peter A. Douglas knows a great camera when he sees one. 
So it was no surprise that his company was the first to 

purchase the Ikegami HK -388, eighteen in all, for theE new 
mobile unit. 'We've always been happy with Ikegami, 
including our HK -377s. But after a "shoot our and thorough 
technical evaluations, we concluded that nothing came close 
to the new HK -388s. 

"The camera performs beyond expectation, holding resolution 
and colorimetry even in very low and "colorful" lighting 
conditions. Skin Detail (an Emmy-winning feature) is also 
a must with our customers who demand this important 
Ikegami advantage. All in all, we could not have found a 

better camera or a better manufacturer to deal with." 

The Ultra-wideband HK -388 and HK -388P hand-held 
companion are full digital cameras that combine Ikegami's 
vast studio experience with today's digital technology. 
Switchable 16:9/4:3 models are available. 

NDTC 

The camera 
features New 
Generation ASICS 

for Ultra -High 
Density 640,000 
pixel 2/3" FIT CCDs 
(HK -388W version); 
Skin, Slim and Diagonal 
Detail; Ultra-wideband Component Triax Transmission System, 
Optional Digital Fiber and Interface for RGB Triax; Analog and 
Serial Digital Component Outputs; a modulation depth of 80% 
at SmHz; Sensitivity of f8, 2000 Lux; and a S/N ratio of 62dB. 

"Our HK -388s consistently perform beyond our expectations. 
That's saying a lot." 

National Digital Television Center chose the HK -388W and 
HK-388PW companion portable 16:9/4:3 models. Shouldn't 
you? For more information, contact your Regional Sales Office 
or the Ikegami dealer nearest you. 

f'írr/ei 
° 

HK -388 STUDIO/FIELD DIGITAL CAMERA SERIES 
Ikegami Electronics (U.S.A.), Inc. 37 Brook Avenue, Maywood, NJ 07607 East Coast: (201) 368-9171 kega iii ¡ West Coast: (310) 534-0050 Southeast: (954) 735-2203 Southwest: (972) 869-2363 Midwest: (630) 834-9774 
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transition to digital 

The ins and outs of ATM 

ATM is more than just a way to get cash on the 
weekend. It's also a high-speed protocol that holds 

promise for the future of video communications. 
Asynchronous transfer mode (ATM) is a technology based 

on high-speed packet switching that can support pro- 
fessional video/audio and other complex multimedia appli- 
cations. ATM is capable of data rates of up to 622Mb/s. 

At the present time, ATM is primari- 
ly directed at telco-type applications. 
Interfacility video transfers over ATM 
can be expensive and complex. De- 
spite these limitations, there is a great 
deal of interest in ATM technology 
and great promise for the future. 

Jerry Whitaker 
The basics 

ATM was developed in the early 
1980s by Bell Labs as a backbone 

switching and transportation protocol. It's a high- 
speed, integrated multiplexing and switching technol- 
ogy that transmits information using fixed -length cells 
in a connection -oriented manner. Physical interfaces 
for the user -network interface (UNI) of 155.52Mb/s 
and 622.08Mb/s provide integrated support for high- 
speed information transfers and various communica- 
tions modes, such as circuit and packet modes and 
constant, variable or burst bit -rate communications. 

These capabilities lead to four basic types of service 
classes of interest to video users': 
1. Constant bit rate (CBR), which emulates a leased line 
service, with fixed network delay. 

By Jerry Whitaker 

2. Variable bit rate (VBR), which allows for bursts of 
data up to a pre -defined peak cell rate. 
3. Available bit rate (ABR), in which capacity is nego- 
tiated with the network to fill capacity gaps. 
4. Unspecified bit rate (UBR), which provides un - 
negotiated use of available network capacity. 

These tiers of service are designed to maximize the 
traffic capabilities of the network. As illustrated in 
Figure 1, the CBR datastreams are fixed and constant 
with time. The VBR and ABR systems vary as shown. 
The bandwidth of the UBR class of service is a function 
of whatever network capacity is left over after all other 
users have claimed their stake to the bandwidth. Not 
surprisingly, CBR is usually the most -expensive class of 
service and UBR is the least expensive. 

One of the reasons ATM is attractive for video 
applications is that the transport of video and audio fits 
nicely into the established ATM service classes. For 
example, consider the following applications: 

Real-time video, which demands real-time transmis- 
sion for scene capture, storage, processing and relay, 
fits well into the CBR service class. 

Non -real-time video, such as recording and editing 
from servers, distributing edited masters and other 
operations that can be considered essentially off-line, 
can use the ABR service. 

Machine control and file transfer, such as sending still 
clips from one facility to another, find the VBR service 
attractive. 

ATM is growing and maturing rapidly. It has already 
been implemented in many industries, deployed by 

customers who anticipate 

UBR1 

ABRI 

VBR1 
VBR2 

CBR2 

CBR1 

Figure 1. The typical packing of an internodal ATM trunk. 

such advantages as: 
Enabling high -bandwidth 

applications, including desk- 
top video, digital libraries 
and real-time image transfet 

Coexistence of different types 
of traffic on a single network 
platform to reduce the trans- 
port and operations costs. 

Long-term network scal- 
ability and architectural 
stability. 

In addition, ATM has been 
used in local and wide area 
networks. It can support a 

1 6 Broadcast Engineering July 1997 
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variety of high -layer protocols and will cope with 
future network speeds of gigabits per second. 

The cell structure 
It's worthwhile to explore the ATM channel format in 

some detail because its features are the key to the 
usefulness of ATM for video. ATM channels are repre- 
sented by a set of fixed -size cells and are identified 
through the channel indicator in the cell header2. The 
ATM cell has two basic parts: the header (five bytes) 

for routing but also fields to indicate the type of 
information contained in the cell payload. Other 
data is included in the header to perform the follow- 
ing support functions: 

assist in controlling the flow of traffic at the UNI; 
establish priority for the cell; and 
facilitate header error control and cell delineation 

functions. 
One key feature of ATM is that the cells can be 

independently labeled and transmitted on demand. 
This allows facility bandwidth 
to be allocated as needed, with- 
out the fixed hierarchical chan- 
nel rates required by other net- 
work protocols. The connec- 
tions supported are either per- 
manent or semi -permanent and 
do not require call control, real- 

time bandwidth management and processing capabil- 
ities, hence, the flexibility of ATM for video/multime- 
dia applications. 

ASYNCHRONOUS TRANSFER MODE (ATM) 

CHANNEL CHANNEL CHANNEL CHANNEL 
1 2 1 1 

HEADER INFO HEADER INFO HEADER INFO HEADER INFO 

CELL -H 

CHANNEL 
3 

HEADER INFO 

Figure 2. The ATM cell format. 

and the payload (48 bytes). This structure is shown in 
Figure 2. ATM switching is performed on a cell -by -cell 
basis, based on the routing information contained in 
the cell header. 

Because the main function of the ATM layer is to 
provide fast multiplexing and routing for data transfer 
based on information included in the header; this 
element of the protocol includes information not only 

Using ATM for broadcasting 
Although ATM has been around for some years, it's 

still in its infancy with regard to video applications in 
general, and TV broadcasting in particular Generally 
speaking, ATM begins to look attractive today from a 

"LOOK WILCOX, THE DIGITAL COMMUNICATIONS TREND 
IS CATCHING ON EVERYWHERE,"WHISPERED SNELL. 
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transition to digital 

PRODUCTION as SUITE 

LOCAL 
ATM 

SWITCH 

.-- 
STUC 

LOCAL 
ATM 

SWITCH 

REMOTE 
CAMERA 
CREW 

CARRIER 
ATM SERVICE 

BROADCAST SITE 

LOCAL 
ATM 

SWITCH 

LOCAL 
ATM 

SWITCH 

Figure 3. The concept of a virtual studio via ATM. 

cost standpoint for point-to-point service over 50 miles in 
distance or for multiple -site connectivity. 

When additional network capacity and video inter- 
face systems are available and more cost-effective, it's 
reasonable to consider building a virtual studio where 
production elements can be physically separated and 

interconnected via ATM. This 
concept is illustrated in Figure 3. 
Note that feeds from the remote 
camera crew and studio are rout- 
ed to a production suite, which 
also has access to an asset data- 
base. The finished product is then 
transported to the broadcast fa- 
cility, where it's transmitted to 
viewers. Each of these five sites 
could be separated by many 
blocks or by hundreds of miles. 

These exciting capabilities are 
some of the primary reasons for 
the interest in ATM on the part of 
the video industry. Stay tuned. 
It's coming to a node near you. 

Jerry Whitaker is a consulting editor 
for Broadcast Engineering magazine. 

References: 
1. Piercy, John, "ATM Networked Video: Moving from Leased - 
Lines to Packetized Transmission, " Proceedings of the Transition 
to Digital Conference, Intertec Publishing, Overland Park, KS, 
1996. 
2. WU, Tsong-Ho, "Network Switching Concepts," in The Elec- 
tronics Handbook, J.C. Whitakered., CRC Press, Boca Raton, FL. 
p. 1,513,1996. 

"CLEARLY THE RESULT OF AN EARLY 

EXPERIMENT IN COMPRESSION..." MUSED WILCOX. 
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management 
By La Dora Morrill 

Common-sense management 

Even in this state-of-the-art world, the needs of 
good personnel are as personal as they were a 

century ago. Serious study and research began in the 
workplace around 1900. It was 1924, however, be- 
fore concrete evidence was produced by Western 
Electric's Hawthorne Works in Cicero, IL, that good 
interpersonal relationships improved morale and 

boosted productivity. 
The idea was based on common 

sense; treat people well and they will 
work well for you. Experiments have 
been done with other factors within 
the work environment, but few re- 
sult in increased production. 

La Dora Morrill 

Rediscovering old-fashioned 
principles 

In today's work environments, man- 
agement experts are rediscovering - 
and applying - the principles of fo- 

cusing attention on employees. Keep in mind that your 
staff are people just like you .. . 

supporting themselves and most like- 
ly a family. Respect your staff. Make 
them feel important frequently enough 
that it becomes a habit. Communi- 
cate. Listen to your staff's ideas. Let 
them know you respect their opin- 
ions, intelligence and knowledge. A 

have on the lives of other people." 
If your staff are not working up to your expecta- 

tions, perhaps they only need guidance and a clearer 
knowledge of what is expected of them. I recall the 
time a few years ago when my promotion to office 
manager was for the purpose of firing a fellow em- 
ployee. Before accepting, I made the terms of my 
promotion - other than firing this individual - clear 
with my young, egotistical and eccentric boss. Then I 
met with the middle-aged employee in question. She 
was intelligent and energetic, with a sincere desire to 
do her job well, but admittedly had little experience in 
her assigned position. I supplied herwiththe guidance 
she needed from my own well -stocked reservoir of 
experience. She became a valued employee instead of 
a statistic. In fact, the boss then become concerned 
that she might quit. 

Moving on 

If, after consultation and guidance, a staff member 
will not or cannot meet the requirements of the 

position, termination or transfer is 

Supervision 

is 90% 

encouragement. 

staff with high self-esteem will be 
receptive to constructive criticism when it is necessary. 

According to Randolph P. Harrison, a San Francisco 
communications consultant, communication is the 
process in which people become more common, more 
alike in terms of attitudes, beliefs, behaviors and 
values than they were before. Keep your staff in- 
formed about the business - explain the effect when 
they make mistakes and the effect when they do a 
good job. 

"Supervision is 90% encouragement." said Tom 
Watson, Sr., president of International Business Ma- 
chines Corporation. "Take just a few minutes out of 
your day to write somebody a note or to give them a 

sincere compliment. I'm not talking about false mas- 
saging of someone's ego. Find something good be- 
cause everyone has something good about them. 
Before long, you will be amazed at the effect you can 

in order. A transfer should be to an 
area more suited to the talents that 
the employee possesses. 

If transfer isn't possible, termina- 
tion is the only solution. Termina- 
tion is necessary for the employee's 
good and that of the other staff mem- 
bers. If possible, suggest a business 

or type of work better suited to the employee's talents. 
Monday is the best day to terminate. Effects of firing 

a staff member upon the other employees - good or 
bad - can be dealt with immediately and through the 
rest of the week, if necessary. 

Negative feelings and actions have no place within a 
business. Anger, yelling and lack of composure are 
neither necessary nor professional behavior for any- 
one and should not be tolerated or exhibited. A real 
manager sets an example for employees with a sense 
of humor, efficient work and an air of respect. To 
quote Paul Harvey, "Lead by example, anything else 
is pushing." 

La Dora Morrill has been active in the business world for more 
than 40 years as a manager and a consultant. She lives in 
Littleton, CO. 
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The UTAH -300 Routing Switcher 
with the new SC -3 Routing Control 
System will make your facility soar, 
now and well into the 21st century. 
The UTAH-300/SC-3 system easily 
meets the challenges of post 
production, broadcasting and 
even telecom applications, with the 
most powerful feature set on record. 

ktilitVa 
The SC -3 Advanced Control 
System maintains compatibility with 
all previous Utah routers, and can 
even control new and older routers 
from other manufacturers. It features 
Ethernet and open control protocols, 
and works with PAL and NTSC. 
Choose from a variety of panels as 
well as easy -to -use Windows 
programming screens. You also get 
remote control capability through 
RS -232 and RS -422 ports. 

The UTAH -300 Routing Switcher 
is small enough for mobile truck 
applications, yet powerful enough 
for even the largest satellite uplink 
facilities. A 128x128 video system 
(analog and/or digital) uses just 12 
rackunits of space. It's also designed 
to expand: start as small as 32x32 
and build to 512x512. Don't forget, 
you can change from analog to 
digital by simply swapping boards. 
The UTAH -300 is the one system 
that easily handles all your format 
needs in the analog and digital 
worlds, video and audio. There are 
even power supply options for all 
applications, including a -48 V DC 
supply option. 

All Utah Scientific routers come with 
reliability you can depend on. They're 
backed with an extended warranty and 
round -the -dock support. 

Call Utah Scientific now for your 
free Technical Planning Guide. 
1-800-453-8782 
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computers & networks 
Brad Gilmer 

Selecting a network topology, part 2 

Let's review some of last month's basic concepts 
behind computer networks: 

Networks often grow in unplanned ways, which can 
lead to performance problems. 

Several kinds of networks are in use today, but 10Base- 
T networks are the most prevalent. Characteristics of 
10Base-T networks include low cost, unshielded twisted - 

pair wiring, 10Mb speed limit with a 
practical throughput of about 6Mb to 
8Mb and the use of RJ-45 connectors. 

Layered standards, such as the open 
systems model (OSM) allow you to 
change certain components of a net- 
work without having to change every- 
thing. For example, you can change 
system wiring from coax to unshielded 
twisted pair without having to change 
the network driver software. 

The conventional Ethernet network. 
When one person talks everyone else can hear the 
conversation. If two people talk at the same time, no 
one can understand what is being said. In a computer 
network, when one computer talks, everyone else 
listens in to see if the message is for them. When two 
computers talk at the same time, you get a 
collision. Collisions are a fact of life in the 
network world. The two computers detect 
that there has been a collision, back off a 
random amount of time and try again. Usu- 
ally, this fixes the problem. However; when 
too many computers are connected to a 
single network segment, the network can 
become saturated. If collisions become the 
norm, communications are delayed signifi- 
cantly. 

This month, we'll focus on the last point, 
describing how to avoid the computer equiv- 
alent of gridlock. 

Brad Gilmer 

many users is too many? Ten users on a single segment 
in a pier -to -pier network is a good limit. On larger 
systems with file servers, stay below 50 users per seg- 
ment. If you put more users than that on a segment, you 
can saturate the network, bringing things to a crawl. 

Most concentrator manufacturers allow you to chain 
one to another using either 10Base-T or higher -speed 
interconnects (100Base-T or FDDI). This allows you to 
increase the number of users connected to your net- 
work. Chaining concentrators may seem like the logi- 
cal step in building a bigger system, but remember, 
everyone is still listening to the same network segment. 
As the size of the network grows, the traffic on this one - 
segment system will too. 

Segmenting your network 
The core concept behind segmentation is that net- 

works may have many separate segments, allowing 
network traffic to move from one segment to another 
when the addressee isn't on the local segment. Using an 
intercom anaology, it's typical to find intercoms that 
support multiple buses. One bus may be assigned to the 
studio crew, cameras and technical director Another bus 
may be set up for the remote truck and engineering. 
There may be another bus that is used exclusively 

ACCOUNTING 
USER 

ACCOUNTING ACCOUNTING 
USER 

ACCOUNTING 
USER 

ACCOUNTING 
SERVER 

ACCOUNTING CONCENTRATOR 

ENGINEERING 
USER 

ENGINEERING 
USER 

ENGINEERING 
USER 

ENGINEERING 
USER 

ENGINEERING 
PLOTTER 

eZI ;M 

ENGINEERING CONCENTRATOR 

NETWORK 
BRIDGE 

Figure 1. Segmented network. 

Topology for small systems 
You can easily design a small network around 

a single hub or concentrator. Each computer on the 
network has ahome run back to the concentrator, which 
provides buffering and interconnection between the 
computers. 

This installation is fine as long as the number of users 
is low enough that the network isn't saturated. How 

between the produce; director and technical director. 
Why was this multiple bus system developed for inter- 
coms? To avoid collisions and to pool common users 
who might want to be involved in the same conversation. 

Continued on page 104 
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YOU HAVE A WHOLE NEW 

WORLD OF TRANSMITTER SITES. 
WE HAVE AN 

INTELLIGENT SOLUTION. 

) 

New this Yea Gentner's 
new line of 

r 
Digital Hybrids and 

Voice Interface 
for GSC3000 

GSC3000 

You have three transmitters in New York, four in Chicago, two in Orlando and one in Albuquerque. With 

GSC3000 site controllers from Gentner, you can keep tabs on all of them from a single screen on your 

Windows' PC. You can execute commands or just let the GSC3000 at each transmitter site handle the 

decisions and report back at your convenience. The GSC3000 has enough on board intelligence to function 

without a connection to a PC. Download a free copy of GSC3000 software at http://www.gentner.com. 

COMPLEX AUTOMATION THROUGH MACROS 

The GSC3000 lets you create macros allowing the 
system to do complex control tasks, like automatically 
switching from the main to the standby transmitter. 
Virtually any event can trigger a macro allowing 

automation of your system. 

WINDOWS® BASED APPLICATION SOFTWARE 

Operating in Windows® 95, Windows® NT 
or Windows®3.1 the GSC3000 software 

provides point -and -click convenience while 
you monitor, program, and operate your site 

or sites. Plus, you can access the system 
anywhere you have a PC. 

THE BUILDING BLOCK 
APPROACH TO SITE CONTROL 

The GSC3000 is flexible enough 
to meet your needs whether you 

are a single station site or a 

multi -station network. You 
get from 8 to 256 channels of 

metering, status, and command 
per site at as many as 256 sites. 

MANUAL, AUTOMATIC OR 

TIME -OF -DAY FUNCTIONS 
Program the GSC3000 to make 
automatic corrections when 
problems arise. Program 
it with time -of -day 
commands to do 

specific things gt 
specific times on 
specific days. 
Then walk away. 
Of course, whereve 
you might find yourself, you can 
access the system via PC or laptop. 

'.FREE SITE 
CONTROLLER 
GUIDE 
Featuring the 

SC3000, VRC2000, and all the 
accessories, this guide will walk 
you through the decision -making 
information you need to design or 
upgrade your site control system. 
Just call and ask for Gentner's 
free Site Control Guide. 

1.800.945.7730 

Gentner 
htlp://www.gentner.com FAX on demand 1.800.695.8110 

1.800.975.7200 

Windows Is a registered trademark of Microsoft 
Corporation 
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e Ready 
When the News 
Hits the Fan. 
Breaking the news is a whirlwind operation. 

While it's happening, there's no time to cope 

with changing newsroom technology. That's 

why Tektronix is dedicated to providing you 

with fast, reliable and efficient newsroom 

systems that fit your working environment. 

NewStar® news automation tools give your 

staff the ability to view feeds, script stories and 

build rundowns, safely making changes up to 

the very last second. From acquisition through 

archiving, Profile® video servers, combined with 

high-speed networking and media management 

technology, give you the video you want, when 

you need it. And EditStar'," the script -based, 

non-linear video editing solution, is just one of 

our innovative news editing tools that enable 

lightning -fast editing by multiple users. 

Add Grass Valley production systems and 

Tektronix Business Partner Applications, and 

you'll see how we can tailor solutions to fit your 

needs. We'll keep you on -air and competitive, 

no matter which way the wind blows. With 

Tektronix on your side, the forecast for the 

digital future is smooth sailing. For more 

information, call... 

1 -888 -TEK -VIDEO dept. 605 
www.tek.com/VND 

et's talk news. 
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production clips 
By John Boudreau and Tom Krajecki 

Unraveling the mysteries 
of wireless mit operation 

Are there really mysteries of wireless microphone 
operation that can't be solved? Not if you take a 

unified approach to interference and problems of fre- 
quency coordination. 

Identifying the enemy 
The single greatest common denominator in all wire- 

less applications and accompanying potential prob- 
lems, is identifying the source of interference. Actually, 
interference basically arrives from only two sources: 
either outside of your working environment or inside 
of your environment. Approach both types of interfer- 
ence as a whole, and you'll learn to quickly identify and 
then rid yourself of them for good. 

There are three commonly occurring symptoms asso- 
ciated with the use of wireless systems. Leading this 
threesome are dropouts. Dropouts occur when signals 
don't reliably reach the receiver. The length and duration 
of dropouts within a specific transmission vary accord- 
ing to the amount and type of interference encountered. 
Next, are the loathsome swishing sounds, which are 
typically accompanied by hum, static, buzz and distor- 
tion. Operating range is often shortened too. Last, bnt 
not to be forgotten in this devil -begotten bunch, is when 
your wireless receiver actually picks up someone else's 
signal. Depending upon what you pick up, this can be 
just embarrassing or downright mortifying. 

Locating the enemy 
Having defined the symptoms, let's now identify the 

causes for these interfering evils. Outside of the nor- 
mally short-range working environment, there is es- 
sentially one great cause for interference - broadcast 
TV signals. These UHF and VHF signals can plague 
you like a hungry swarm of locusts hell-bent on ruining 
wireless reception. Although the interference can be 
maddening, it is also easy to remedy. Simply apply some 
avoidance therapy. 

The best way to evade this enemy is to use a frequen- 
cy -agile wireless system. Simply identify the TV chan- 
nels in use in a given area, then select a different 
frequency for your wireless microphones. 

Multipath and noise sources 
Now let's move into the working environment and 

identify some of the problematic factors there. The key 
factor in interference -free operation here is frequency 

coordination. Put plain and simple, regardless of wheth- 
er you find yourself working within the media circus 
surrounding a championship NBA game or a regional 
college sporting event, someone had better be coordi- 
nating the wireless frequencies being used by all. 

If you don't know, find out what frequencies are 
already occupied by others, including local broadcast- 
ers of TV signals. A portable scanner can be helpful in 
determining whether there is activity on the frequen- 
cies you plan to use. One hint though. Be sure you 
perform the scanning check on site and at the same time 
of your proposed work. Checking the operating chan- 
nel at 9 a.m. isn't of much use if you're planning to 
broadcast at 9 p.m. You'd be surprised at how activity 
varies throughout the day. (Editor's note: One good 
source of local frequencies being used by broadcasters 
and others in any area is the Society of Broadcast 
Engineers. Call 317-253-1640 for help in identifying 
the local person assigned to your area.) 

Even if you have a clear channel on which to operate, 
multipath is always a potential problem. Multipath is 

simply a case where the transmitted signal arrives at the 
receiver from two or more paths. If the transmitted 
signals travel over different paths (due to reflections 
from surrounding objects or buildings), they will arrive 
at the receiver antenna at different times. This causes 
the signals to either add or subtract in a time -variant 
manner. The resulting phase cancellation can be disas- 
trous to any wireless broadcast. 

Multipath interference is generally more common in 
non -diversity systems, which use only a single antenna 
as opposed to dual -antenna designs of a diversity wire- 
less system. The key here is to be sure that the receiver's 
antennas are mounted in different physical locations. 

If there is any general philosophy of approach in 
dealing with the problems outlined above, it is to take 
a holistic approach. Be prepared for anything. Fortu- 
nately, once problems are identified, the mystery is 

over. All that's left is applying the correct solution. 

John Boudreau is an applications engineer and wireless specialist 
at Shure Brothers Inc. Tom Krajecki is one of Shure's broadcast 
specialists. 

For more information, a copy of Shure Brothers Inc. booklet 
on "Selection and Operation of Wireless Microphone Sys- 
tems" is available by calling 800-257-4873. 
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interactive 
By Steven Blumenfeld and Mark Dillon 

Is video ready for IP? 

s video ready for Internet Protocol (IP) is the question 
we have only just begun to seriously investigate. 

Sure there is Real Video from Progressive Networks, 
Streamworks from Xing, VDO from VDO.net and a 
host of other companies vying for the mantle of video on 
the net. These companies, while on the cutting edge of 
the technology, have not come to grips with the central 

ideas of video over the net. 
Recently, we have seen Net - 

show and the new Real Video 
player add video hot spot- 
ting, which starts to show the 
promise of video over IP. If 
we look at this seriously, these 
new endeavors can be seen as 
an alternative to a cable -based 
interactive TV facility that 
was all the rage two or three 

years ago. While the software allows many of the same 
features as ITV, current video over IP is not real video no 
matter what the computer guys call it. 

Mark Dillon and Steven 
Blumenfeld 

M. 

Bandwidth hungry 
I know we are working with low bit rates, but the 

quality of what people are calling video today is unac- 
ceptable. Have you watched any of these Internet TV 
feeds? They are typically quarter -screen with 15fps 
displays. I, for one, do not call this television, and I do not 
believe that our customers will either. 

Having been in the video encoding business from the 
beginning, I know we can do better. It is time to turn our 
attentions from the transport and player issues to encod- 
ing issues. First, in order to make video over IP work, we 
have to assume the bandwidth will be available in the 
near future. ADSL and cable modems are a reality today, 
and large-scale deployment is already happening. Video 
is bandwidth hungry. However, as demand for this IP 
video goes up, the bandwidth will be built. With a twist 
to the famous line from Field of Dreams, let them come 
and we will build it. This ideology can be seen in our own 
company, GTE, with the just concluded acquisition of 
the Internet pioneer-BBN and the purchase of 24 fibers 
to carry voice, video and data around the United States. 

Keys to quality encoding 
Back to encoding, we've learned a lot of tricks over the 

last 10 years. Starting with the early black -and -white 

encoding of UVlow to today's MPEG-2. An important 
key remains - for the best -quality compression, you 
must start with the highest -quality material possible. 
This usually means film to digital transfers or digital 
masters. 

Content providers must also consider how their ma- 
terial will be distributed. Understand the limits of the 
technology and create or shoot accordingly. Spend time 
experimenting with various filtering techniques to cre- 
ate interesting effects. In the early days of encoding, we 
actually adjusted the quantization tables to get the 
desired results. These days, encoding systems adjust 
the quan tables automatically or provide a selection of 
fixed tables. 

Learn from the experts. See what pioneers in the 
encoding business like Digital Outpost 
(www.dop.com), Laser Pacific and Pacific Ocean Post 
(www.virtualize.com) have done. They have spent many 
hours and dollars putting together the people and 
equipment to create excellent compressed video. 

So what does all this have to do with whether video 
is ready for IP? Well, in order to make our customers 
excited about "watching" video over the Internet, we 
must make it like television with something extra. That 
something extra is accessibility. Given enough band- 
width, accessibility will make the promise of video on 
demand a reality. I am not necessarily talking about 
those hit movies that are supposedly going to replace 
Blockbuster but the self-help and how-to videos. As 
you probably know, there are more of these types of 
videos created than movies. 

Imagine a 20 -minute video about how to fix your 
sink. Your spouse has been asking you to fix that leak 
for the last month. You have been putting it off because 
you are not a plumber, you're a video engineer (besides, 
you don't want to admit that you don't know how). 
With IP video, you grab your coffee, retire to your 
home office and log on to the Internet. There you access 
www.fixit.com and find the sink section. You soon 
learn all you need to do for a minimal price and are on 
your way to becoming a self-made plumber. 

Video, given the right amount of bandwidth and the 
proper content, will soon be ready for the Internet - 
mark my words. 
Steven Blumenfeld is general manager for GTE Internet Televi- 
sion, and Mark Dillon is vice president, on-line services with GTE, 
Carlsbad, CA. 
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dtv update 

The process pushes on 

T he ball is officially rolling and DTV is well on its 
way. The FCC announced the allocation and as- 

signment of mostly UHF channels for DTV and all 
channels will be equally accessible on the DTV receiv- 
er. Most DTV channels will have coverage comparable 
to their NTSC population coverage and from a service 
area perspective, most channels are equally valuable. 

The first of the DTV stations (non - 
experimental) are on their way to 
completion. But of course, there are 
issues that remain unresolved. 

Yet to be seen 
One issue that still needs to be cov- 

ered is the propagation differences 
between VHF and UHF. These differ- 
ences have not been fully explored 
and documented to determine exact 
replication. We need to debunk the 

theory that UHF broadcasting is only reliable as a line - 
of -site service; recent experiments have shown that 
UHF signals can be captured many miles past the radio 
horizon. 

Adjacent -channel issues must be resolved prior to full 
station implementation. Only full -power adjacent -chan- 
nel testing will tell us for sure how well the system can 
withstand the various adjacent -channel operations sce- 
narios. For example, do stations have to be exactly co - 
located or is nearby co -location sufficient for interfer- 
ence -free operation? 

The exact replication figures of population served and 
service area will have to be studied carefully as the digital 
service is rolled out. The differences posed by the 
channel numbers, your new assignment vs. your market 
competitors can, in most cases, be mitigated by the new 
technologies and your own facility implementation. 

Room for change 
There must be ways for stations to change as technol- 

ogy and time permit. Some stations may desire a move, 
a minor modification in power or even a change in their 
assigned channel number. Broadcasters recognize the 
need for fine-tuning plans on a local basis to accommo- 
date stations that cannot co -locate, wish to move their 
facilities or desire other facility changes. 

Even channel changes between stations are possible if 
the result is not additional interference to another 
station. It is understood that in congested markets, 
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By Louis Libin 

these changes become more complicated, because even 
one change could involve many other stations moving 
channels. In all likelihood, there will be an industry 
committee formed to develop guidelines for pre- and 
post -adoption facility changes. 

The digital future 
If the House Commerce Committee has its way, 

broadcasters who launch digital TV service may be 
able to hang on to their current analog channels far 
beyond 2006. But the administration is pushing lan- 
guage that would require broadcasters and other spec- 
trum users who did not pay for their spectrum at an 
auction to pay fees to cover any shortfall. 

Zenith has said the first HDTV sets 

may cost as much as $7,000. 

Clearly, digital TV sets will be offered as early as the 
beginning of 1998, but at a price premium measured in 
thousands of dollars (Zenith has said the first HDTV 
sets may cost as much as $7,000). And there is currently 
little interest from set makers in the set -top box, which 
could slow its adoption. 

We need to plan from past experience. Based on the 
transitions to color and then stereo television in the 
United States, and the change from 405 -line black -and - 
white to 625 -line color television in the United King- 
dom, experience indicates that a 10- to 15 -year time 
frame for the public to move from the old technology 
to the new technology may not be sufficient. 

Also, in many areas, new towers are needed before 
stations can begin broadcasts. Unfortunately, zoning 
regulations and community backlash against new tow- 
ers are prevalent. 

It is vital that we continue to solve these issues as we 
move closer to implementation. Broadcasters should 
continue to comment to the FCC, but bear in mind that 
most broadcasters agree with the basic allotment/ 
assignment principles adopted by the commission. 
Everyone will need to support the process if the tech- 
nology is to become a success for North America. 

Louis Libin is a broadcast/FCC consultant in New York and 
Washington. 
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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 peoçle 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-FOR-HPTV. 

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

*U.S. list price 
01997 Hewlett-Packard Co. TMVID708/BE 

The $65,000* HP MediaStream 
Disk Recorder: Digital 

video comes down to earth. 
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It was the word "compression" 
that gave us the idea 
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cabletec 

V -chip technology 
ready for implementation 

Implementation of the V -chip by analog cable and 
broadcast systems faces more political than technical 

hurdles as the technology evolves into a more advanced 
parental control solution for digital television. Accord- 
ing to the 1996 Telecommunications Act, all TV sets 
sold in the United States after February 1998 must 
contain a V -chip, which can block out shows with 

selected ratings. The FCC, howev- 
er, has not fixed the "real" compli- 
ance date for TV manufacturers 
because the commission has been 
waiting for the TV industry, specif- 
ically the broadcast networks, to 
develop an acceptable system of 
rating programs. 

The rating system finally an- 
nounced (as strongly influenced by 
the motion -picture industry as the 
screen aspect ratio of HDTV) calls 

for six rating levels that essentially break down into age 
categories. A cross-section of parental, educational and 
other interests have condemned the new rating system as 
too vague, instead demanding explicit content informa- 
tion about a program's level of violence, nudity and 
adult language. In response to this criticism, a more 
detailed rating system was announced late last month. 

Ken Freed 

V -chip conception 
The Canadian inventor of the V -chip, Tim Collings, 

sides with those who want a more precise rating 
system. "I would hate to see the technology underuti- 
lized," he says, "because that would be an injustice to 
the capabilities of the technology, as well a dismissal of 
what parents have wanted for years." 

A professor of engineering science at Simon Fraser 
University in British Columbia, Collings invented the 
V -chip after a 1989 shooting at an engineering school in 
Montreal. Reports that the killer was an addicted fan of 
combat videos and action TV shows prompted Collings 
to speculate on how explicit advisory labels could be 
used for TV shows. And so he conceived the V -chip, 
which leverages a TV operation's closed -captioning 
system to carry in -band data about program content. 

By 1992, with technical assistance from his university 
colleagues, guided by research on parental preferences, 
Collings developed a prototype microprocessor chip 
that could scan the VBI every few seconds to read a four - 

By Ken Freed 

character code and compare the data to the pre -selected 
access codes retained in the chip's 4k of RAM. Frank 
Lewis at Autograph helped write the on -screen user 
interface, and Bob Henson at Link Electronics provided 
the prototype data -insertion hardware. 

After the prototype was demonstrated to the Canadian 
government, Shaw Cable agreed to fund a pilot project, 
which ran in Edmonton from 1993 to 1994. Rogers 
Cable then tested the V -chip system in Toronto and 
Vancouver. Subsequent V -chip tests in the United States 
included cable systems in Buffalo and Seattle, plus tests 
by several cable channels. "Because cable is mostly 
funded by subscriber fees," Collings observes, "they 
generally have been more supportive than broadcasters, 
whose revenues are very sensitive to Nielsen ratings." 

The interim solution 
Right now, there's no need to insert V -chip coding into 

your cable or broadcast transmissions until chip - 
equipped TV sets and set -tops come to the market- 
place. When that time arrives, use the computer con- 
nected to your closed -captioning encoder to insert 
program title and ratings data into the analog VBI or 
digital datastream of any program not already coded 
before arrival. The source of the video does not matter. 
V -chip program information can be pre -coded weeks 
or months in advance, depending on the workstation 
memory. Auto -sync the clock to make sure the V -chip 
data is encoded into the outbound signal in real time. 

Whenever a V -chip in the home encounters a pro- 
scribed code, the chip blocks out the entire program with 
explanatory text appearing on the screen. Scene -by - 
scene V -chip blocking of analog content can be done 
now, but tests have shown that the method is confusing 
to viewers. Single -scene blocking interrupts the storyline 
too much for most viewers, and viewers never knew how 
long to wait for the program to return. 

For now, the V -chip is ready for implementation only 
on analog systems. As digital television enters homes, 
and when every data packet can carry a V -chip code in 
the header, Collings expects parents will gain the ability 
to use the remote control to select an adult version of 
a show and then almost seamlessly shift to a softer 
version if their kids walk into the room. That's why he 
sees analog implementation as an interim solution. 

Ken Freed is a technical writer specializing in cable and interactive 
television, and is based in Denver. 
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TO YOUR VIEWER IT'S A COMMERCIAL. 
TO YOU IT'S REVENUE. 

TO US IT'S OUR PROFESSION. 
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New frontiers 
for transmitter 

technology 

The move to DTV has put transmitters center stage. 
By Jerry Whitaker 

THE BOTTOM LINE: 

As stations begin broadcasting 

digital signals. a variety of changes 

need to be made in facility 
infrastructures. One of the most 

fundamental is the upgrade to a 

digital transmission system. 

Choosing among the various 
technologies can be difficult, 
because it requires balancing the 

various long-term vs. short-term 
costs aid maintenance issues. $ 

With the clock ticking toward the deadlines for 
DTV service, stations are taking a serious look 
at transmitter requirements. For the first time 
in many years, the RF system is taking center 
stage. RF hardware is at the top of the list for 

DTV conversion. The STL, transmitter, antenna and tower con- 
version/upgrade requirements brought on by DTV are consider- 
able; in some cases, the challenge is enormous. 

The product offerings demonstrated at the spring NAB conven- 
tion for this conversion process were covered in some detail in the 

Photo: Two engineers look on as WRAL-HD signs on, becoming the 
nation's first transmitter to transmit digital signals. 
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June issue of Broadcast Engineering 
and, therefore, will not be covered. 
Instead, this article examines the basics 
of power amplification devices, as well 
as many of the issues surrounding the 
implementation of digital service. 

How much power? 
Two parameters determine the basic 

design of any transmitter: the operat- 
ing frequency and the power level. For 
DTV, the frequency has been clearly 
spelled out; the power parameter; how- 
ever, deserves - and indeed requires - 
additional consideration. 

The FCC allocation table for DTV 
lists ERP values that are given in watts 
rms. Although sometimes referred to 
as average power, this is not always 
technically correct. The intent was to 
specify the true heating power or rms 
watts of the total DTV signal averaged 
over a long period of time.' Specifying 
transmitter power is further complicat- 
ed by the DTV system's characteristic 
peak -to -average ratio, which has a sig- 
nificant impact on the required power 
output rating of the transmitter. For 
example, assume an FCC UHF DTV 
ERP allocation of 405kW rms, an an- 
tenna power gain of 24 and a transmis- 
sion line efficiency of 70%. The re- 
quired DTV transmitter power Tx will 
equal: 

4=-405÷ 0.7=24.1kW 

Because the DTV peak -to -average 
ratio is four (6dB), the actual DTV 
transmitter power rating must be 
96.4kW (peak). This 4X factor is re- 
quired to allow sufficient headroom 
for signal peaks. 

Nothing but choices 
Having established the operating pow- 

er and frequency, the fundamental ar- 
chitecture of the transmitter can be set. 
Three basic technologies are used for 
high -power TV broadcasting today: 
1. Solid-state - bipolar, MOSFET, 
LDMOS, silicon carbide and others. 
2. Grid -based power vacuum tubes - 
tetrode, UHF tetrode and Diacrode. 
3. Klystron -based UHF devices - con- 
ventional klystron, MSDC klystron and 
IOT/Klystrode. 

Each class of device has its strengths 

and weaknesses. Within each class, ad- 
ditional distinctions also can be made. 
Sorting out the relative merits of trans- 
mitters based on these devices can be a 

confusing proposition. Certainly, each 
of the varied approaches works - some 
better than others. Identifying which 
system is best for a particular applica- 
tion is made easier when the basic prin- 
ciples of each approach are understood. 

Unfortunately, space limitations pre- 
vent a detailed examination of all com- 
ponents within the three device classes. 

than it is to put one 300W device. 
Third, troubleshooting the system is 

simplified because an entire RF module 
can be substituted to return the system 
to operation. 

Solid-state systems are not, however; 
without their drawbacks. High -power 
transmitters using vacuum tubes are 
much simpler in design than compara- 
ble solid-state systems. The greater the 
number of parts, the higher the potential 
for system failure. It is only fair to point 
out, however; that failures in a parallel, 

The transmitter room at WHD-TV, the Model HDTV Station in Washington, DC. 

We will, instead, touch on the highlights 
of each group, focusing on the technol- 
ogies that are considered the leading 
candidates for DTV applications. 

Solid-state devices 
Solid-state devices play an increasing- 

ly important role in the generation of 
RF energy. As designers find new ways 
to improve operating efficiency and 
remove heat generated during use, the 
maximum operating power per device 
continues to increase. 

Invariably, parallel amplification is 

used for solid-state RF systems. (See 
Figure 1.). Parallel amplification is at- 
tractive from several standpoints. First, 
redundancy is a part of the basic de- 
sign. If one device or one amplifier fails, 
the remainder of the system continues 
to operate. Second, lower -cost devices 
can be used. It is often less expensive to 
put two 150W transistors into a circuit 

fault -tolerant transmitter will usually 
not cause the entire system to fail. In- 
stead, some parameter; typically peak 
output power; drops when one or more 
amplifier modules are out of service. 

This discussion assumes that the de- 
sign of the solid-state system is truly 
fault -tolerant. For a system to provide 
the benefits of parallel design, power 
supplies, RF divider and combiner net- 
works, and supervisory/control systems 
must also be capable of independent 
operation. Furthermore, hot swapping 
of defective modules is an important 
attribute. 

The AC -to -RF efficiency of a solid- 
state transmitter may or may not be 
any better than a tube transmitter of the 
same operating power and frequency. 
Much depends on the type of modula- 
tion used and the frequency of opera- 
tion. Fortunately, the lower average 
power and duty cycle of the DTV 
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New frontiers 
for transmitter 
technology 

signal suggests that a high -efficiency 
solid-state solution may be possible.2 
The constant signal power of the DTV 
waveform eliminates one of the big- 
gest problems in NTSC applications 
of class AB solid-state amplifiers: the 
continual level changes in the video 
signal vary the temperature of the class 
AB amplifier junctions and, thus, their 
bias points. This, in turn, 
varies all of the transistor 
parameters including gain 
and linearity. Sophisticated 
adaptive bias circuits have 
been developed to reduce or 
eliminate this limitation to 
class AB operation. 

Solid-state amplifiers oper- 
ating class A do not suffer 
from such linearity problems, 
but class A operation can 
impose a substantial efficien- 
cy penalty. Still, many designs 
use class A because of its simplicity and 
linearity. 

The two primary frontiers for solid- 
state devices are: 1) power dissipation 
and 2) improved materials and pro- 
cesses.3 With regard to the first point, 
the primary factor in determining the 
amount of power a given device can 
handle is the size of the active junctions 
on the chip. The same power output 
from a device may also be achieved 
through the use of several small- 
er chips in parallel within a 
single package. This approach, 
however, can result in unequal 
currents and uneven distribu- 
tion of heat. At high power 
levels, heat management be- 
comes a significant factor in 
chip design. Specialized layout 
geometries have been developed 
to ensure even current distribu- 
tion throughout the device. 

The second frontier is being 
addressed with technologies, 
such as LDMOS and silicon 
carbide (SiC). From the stand- 
point of power -handling capa- 
bilities, there is a point of di- 
minishing returns for a given 

technology. The two basic semicon- 
ductor structures, bipolar and FET, 
have seen numerous fabrication and 
implementation enhancements over the 
years, steadily increasing the maxi- 
mum operating power and switching 
speed. Power MOSFET, LDMOS and 
SiC devices are the by-products of this 
ongoing effort. 

With any new device, or class of 
devices, economies always come into 
play. Until a device has reached a sta- 
ble production point where it can be 
mass-produced with few rejections, 

Figure 1. Diagram of a 600W VHF amplifier using eight FETs in a 
parallel device/parallel module configuration. 

the per device cost is usually high, 
limiting its real -world applications. 
For example, if a device can handle 
more than four times the power of a 
conventional transistor, the per -device - 
cost must be less than four times the 
conventional product to be cost-effec- 
tive. It is fair to point out in this 
discussion that the costs of the sup- 
port circuitry, chassis and heat sink 
are equally important. If, for example, 
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a SiC device - while still at a cost 
disadvantage relative to a convention- 
al silicon transistor - requires fewer 
support elements, then a cost advan- 
tage may still be realized. 

If it seems that we are focusing more 
on cost than technology in this discus- 
sion, you are right. After a certain 
point, users really don't care what's 
inside the box as long as it works. Price - both the initial purchase price and 
the ongoing operating costs - is what's 
important. 

If increasing the maximum operating 
power for a given frequency 
is the primary challenge for 
solid-state devices, then us- 
ing the device more efficient- 
ly ranks a close second. The 
only thing better than being 
able to dissipate more power 
in a transistor is not generat- 
ing the waste heat in the first 
place. The real performance 
improvements in solid-state 
transmitter efficiency have 
not come as a result of simply 
swapping out a single tube 

with 200 transistors, but with using the 
transistors in creative ways so that 
higher efficiency is achieved and, thus, 
fewer devices are required. 

This process has been dramatically 
illustrated in AM broadcast transmit- 
ters. Solid-state transmitters have tak- 
en over that market at all power levels 
not because of their intrinsic feature 
set, but because they lend themselves 
to enormous improvements in operat- 

ing efficiency. For television, 
most notably UHF, the march 
to solid state has been much 
slower. One of the promises of 
DTV is that clever amplifier 
design will lead to similar - 
albeit less dramatic-improve- 
ments in intrinsic operating ef- 
ficiency. 

Figure 2. Cutaway view of the tetrode (left) and the Diacrode 
(right). Note that the RF current peaks above and below the 
Diacrode center, while on the tetrode there is only one peak 
at the bottom. 

Power -grid devices 
Advancements in vacuum - 

tube technology have permit- 
ted the construction of numer- 
ous high -power UHF transmit- 
ters based on tetrodes.4 Such 
devices are attractive for TV 
applications because they in- 
herently are capable of operat- 
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New frontiers 
for transmitter 
technology 

ing in an efficient class AB mode. UHF 
tetrodes operating at high power lev- 
els provide essentially the same speci- 
fications, gain and efficiency as tubes 
operating at lower powers. The anode 
power supply voltage of the tetrode is 

much lower than the collector poten- 
tial of a klystron - or IOT-based 
system (8kV is common). The tetrode 
also does not require focusing mag- 
nets. 

Efficient heat removal is the key to 
making a UHF tetrode practical 
at high power levels. Such de- 
vices typically use water or va- 
por -phase cooling. Air cooling 
can be impractical because of 
the required fin size. Also, a 
large blower would be required, 
reducing the overall transmitter 
AC -to -RF efficiency. 

Another drawback inherent in 
tetrode operation is that the 
output circuit of the device ap- 
pears electrically in series with 
the input circuit and the load.2 
The parasitic reactance of the 
tube elements, therefore, is a 
part of the input and output 
tuned circuits. It follows that 
changes in the operating param- 
eters of the tube can affect tun- 
ing. More importantly, the series na- 
ture of the tetrode places stringent lim- 
itations on internal element spacings 
and the physical size of those elements 
in order to minimize the electron tran- 
sit time through the tube vacuum space. 

The expected lifetime of a tetrode in 
UHF service is usually shorter than a 
klystron of the same power level. Typ- 
ical lifetimes of 8,000 to 15,000 hours 
have been reported. Intensive work, 
however, has led to products that offer 
higher output powers and extended 
operating lifetime, while retaining the 
benefits inherent in tetrode devices. 
With regard to DTV application pos- 

sibilities, the linearity of the tetrode is 

excellent, and this is a strong point for 
DTV consideration.' Minimal phase 
distortion and low intermodulation 
translate to reduced correction require- 

ments for the amplifier. 
The Diacrode (Thomson) is a prom- 

ising adaptation of the high -power 
UHF tetrode. The operating principle 
of the Diacrode is basically the same as 
that of the tetrode. The anode current 
is modulated by an RF drive voltage 
applied between the cathode and the 
power grid. The main difference is in 
the position of the active zones of the 
tube in the resonant coaxial circuits, 
resulting in improved reactive current 
distribution in the electrodes of the 
device. Figure 2 compares the conven- 
tional tetrode with the Diacrode. The 
Diacrode includes an electrical exten- 
sion of the output circuit structure to 

which the Diacrode is patterned. 
Benefits include the availability of ro- 

bust power output, reduced high -volt- 
age requirements, small size and simple 
replacement procedures. On the down- 
side, there is little installed service life- 
time data at this point because the Dia - 
crode is relatively new to the market. 
The first Diacrode transmitter was placed 
on the air in December 1995 (KASY, 
Channel 50, Albuquerque, NM), run- 
ning 60kW combined amplification us- 
ing a single tube. The expected Diacrode 
lifetime, based on the performance of 
the Thomson TH563, is 20,000 hours. 

Klystron -based devices 
The klystron is a linear -beam 

device that overcomes the tran- 
sit -time limitations of a grid - 
controlled vacuum tube by ac- 
celerating an electron stream to 
a high velocity before it is mod- 
ulated.7 Modulation is accom- 
plished by varying the velocity 
of the beam, causing the drifting 
of electrons into bunches to 
produce RF space current. One 
or more cavities reinforce this 
action at the operating frequen- 
cy. The output cavity acts as a 
transformer to couple the high - 
impedance beam to a low -im- 
pedance transmission line. 
Klystron frequency response is 
limited by the impedance -band- 
width product of the cavities 

that may be extended by stagger tuning 
or by the use of multiple -resonance 
filter -type cavities. 

The klystron is one of the primary 
means of generating high power at 
UHF frequencies and above. Output 
powers for multicavity devices range 
from a few thousand watts to 10MW 
or more. The klystron provides high 
gain and requires little external sup- 
port circuitry. Mechanically, the 
klystron is relatively simple. It offers 
long life and requires minimum routine 
maintenance. However, in its basic form, 
it is inefficient. Efficiency improvements 
can be gained for TV applications 
through the use of beam pulsing, but 
still, tremendous amounts of energy 
must be dissipated as waste heat. Years 
of developmental research have pro- 
duced two high -efficiency devices for 
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Figure 3. The elements of the Diacrode, Including the 
upper cavity. Double current, and consequently, double 
power, is achieved with the device because of the current 
peaks at the top and bottom of the tube, as shown. 

an external cavity.6 The small de - 
blocked cavity rests on top of the tubes, 
as illustrated in Figure 3. 

The cavity is a quarter -wave trans- 
mission line, as measured from the top 
of the cavity to the vertical center of the 
tube. The cavity is short-circuited at the 
top, reflecting an open circuit (current 
minimum) at the vertical center of the 
tube and a current maximum at the 
base of the tube, like the conventional 
tetrode, and a second current maxi- 
mum above the tube at the cavity short- 
circuit. 

With two current maximums, the RF 
power capability of the Diacrode is dou- 
ble that of the equivalent tetrode, while 
the element voltages remain the same. 
All other properties and aspects of the 
Diacrode are basically identical to the 
TH563 high -power UHF tetrode, upon 
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New frontiers 
for transmitter 
technology 

television use, the multistage depressed 
collector (MSDC) klystron and the in- 
ductive output tube (IOT), also known 
as the Klystrode (Varian). 

The MSDC device is essentially iden- 
tical to a standard klystron, except for 
the collector assembly. Beam recondi- 
tioning is achieved by including a tran- 
sition region between the RF interac- 
tion circuit and the collector under the 
influence of a magnetic field. From the 
electrical standpoint, the more stages 
of a multistage depressed collector 
klystron, the better. The trade-off, pre- 
dictably, is increased com- 
plexity and, therefore, in- 
creased cost. There is also a 

point of diminishing returns 
reached as additional stag- 
es are added. A four -stage 
device was chosen for TV 
service because of these fac- 
tors. As additional stages 
are added above four, the 
resulting improvement in 
efficiency is proportionally 
smaller. 
The IOT, on the other 

hand, is a hybrid between a 
klystron and a tetrode. The 
high reliability and power - 
handling capability of the 
klystron is due, in part, to 
the fact that electron beam dissipation 
takes place in the collector electrode, 
quite separate from the RF circuitry. 
The electron dissipation in a tetrode is 

at the anode and the screen grid, both 
of which are an inherent part of the RF 
circuit and must, therefore, be physi- 
cally small at UHF frequencies. The 
tetrode has the advantage that modula- 
tion is produced directly at the cathode 
by a grid - a long drift space is not 
required to produce density modula- 
tion. The IOT has a similar advantage 
over the klystron - high efficiency in a 

small package. 
In the IOT (see Figure 4), the electron 

beam is formed at the cathode, density 
modulated with the input RF signals by 
a grid, and then accelerated through 
the anode aperture. In its bunched form, 

the beam drifts through a field -free 
region and then interacts with the RF 
field in the output cavity. Power is 

extracted from the beam in the same 
way as a klystron. The input circuit 
resembles a typical UHF power grid 
tube. The output circuit and collector 
resemble a klystron. 

Because the IOT provides beam pow- 
er variation during sync pulses (as in a 
pulsed klystron) and variation of beam 
power over the active modulating wave- 
form, it is capable of high efficiency. 
The device provides full-time beam 
modulation as a result of its inherent 
structure and class B operation. 

A great deal of development has gone 
into refining the IOT to the point that 
now, some eight years after the device (a 

amplification.9 Reported test results 
indicate that the device (EEV) is capa- 
ble of delivering peak digital powers in 
excess of 100kW and could be well - 
suited to DTV applications. The new 
tube also incorporates several modifi- 
cations to improve performance. 

Implementation Issues 
The purchase of a new transmitter for 

DTV operation, or for NTSC use for 
that matter, is a complicated process 
that must take into consideration a 
number of variables. Some of the more 
important issues include: 

The actual cost of the transmitter, 
both the initial purchase price and the 
ongoing maintenance expenses for tubes 
and other supplies. 
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Figure 4. Conceptual diagram of the IOT. 

Klystrode) was first placed into com- 
mercial service, the IOT has emerged as 
the technology to beat when it comes to 
high -power UHF -TV amplifying devic- 
es. With the move to DTV, the IOT is 

particularly attractive because of its good 
linearity. The IOT provides -60dB or 
better intermodulation performance in 
combined 10dB aural/visual service.2 
Tube life data varies depending upon the 
source, but one estimate puts it in excess 
of 35,000 hours.' Tube cost, relative to 
the less -expensive Diacrode, is, of course, 
also a consideration. 

The maximum power output avail- 
able from the IOT (60kW visual -only 
service) has been an issue in some ap- 
plications. A new tube, however, has 
been developed that will produce 55kW 
visual, plus 5.5kW aural in common 

The actual AC -to -RF efficiency, which 
relates directly to the operating costs. 
Efficiency numbers for transmitters can 
be rather confusing. The only number 
you really care about, however, is how 
much AC is required to achieve your 
licensed power output. Those numbers 
exist; insist on them from the vendor. 

Maintenance issues, the most impor- 
tant of which is the mean time between 
failure (MTBF). Also important is the 
mean time to repair (MTTR), which 
relates directly to the accessibility of 
transmitter components and the type of 
amplifying devices used in the unit. 

Environmental issues, not the least of 
which is the occupied space needed for 
the transmitter. The cooling require- 
ments are also important and may, for 
example, affect the ongoing mainte - 
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New frontiers 
for transmitter 
technology 

nance costs. 
The availability of sufficient AC pow- 

er and power of acceptable reliability 
and regulation at the site. 

Each of these issues, and many others, 
must be given careful consideration 
before any buying decision is made. It 

is possible, for example, that upon fur- 
ther examination, the transmitter cost- 
ing the least to purchase winds up being 
more expensive than others in the long 
run because of higher annual operating 
expenses. 

Place your bets 
The frontiers of RF design are being 

stretched with each new generation of 
products. While not forgetting NTSC, 
the big focus now is clearly on DTV. 
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Hardware exists today to meet the re- 
quirements set forth by the commis- 
sion. More hardware with more fea- 
tures will follow. It's not a question of 
whether you will buy a DTV transmit- 
ter; but when. 

Unfortunately, there are no easy an- 
swers when it comes to making a deci- 
sion on which technology to bet on for 
your DTV future. As we have seen 
from the UHF efficiency wars of the 
past, any technology that makes it to 
market will work. Some work better in 
the long run than others. The real threat 
to your station's future is not choosing 
the wrong horse to ride, but rather 
standing on the sidelines and missing 
the race altogether. 

Jerry Whitaker is a consulting editor for Broad- 
cast Engineering magazine. 
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Choosing an 
intercom system 

Starting at the end points. 
By Andrew McHaddad 

THE BOTTOM LINE: 

Intercoms are the vital link 

between every point in a 

production environment. If 

that link fails, it costs you 

time and money. So, when 

considering a new intercom 

system, a knowledge of 

what your operators have 

to do and the intercom 
technology available to 

help them do it is a 

prerequisite to selecting a 

good solution. $ 

Iis easy to underestimate the time and effort it takes to choose an 
intercom system, because unless you have done it before, the 
subtleties and requirements of the systems are difficult to identify. 
An intercom system is a foundational element in a broadcast facility 
and if the choice is not made early on, other decisions get more 

confusing. Start early in the overall project with a decision so that other 
equipment selections will be less complicated to make. 

Probably the most important knowledge the system specifier has is an 
accurate understanding of the operational routine of the facility. This is 

hard to come by in a new facility or in a facility that is breaking new ground 
in personnel allocation and job responsibility concepts. It's slightly less 
daunting to upgrade a current system, because the work habits and 
operational routines are easier to identify. 

The next thing that's necessary to know is that a facility -wide intercom 
system, be it an SNG truck, news control room, production facility or a 
network master control, is typically a combination of multiple types of 
intercom systems, some tied together, some stand alone. 

The ability to talk to on -air talent may be a completely separate system from 
the one that is used by engineering to set up a remote truck incoming feed. 

Photo: This TNN remote truck, one of several production units, provides full 
broadcast capability from around the country for the network's programming. 
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Choosing an 
intercom system 
Likewise, the master control operator 
might have a microphone on the console 
that simply pages to a speaker in the 
tape machine room. All of these are 
examples of intercom systems. 

Intercoms can be as simple as 
two people in different rooms com- 
municating, such as a video editor 
and a tape operator, or as compli- 
cated as a NASA mission control 
room with users located all over 
the world. As an intercom system 
grows in size, so does the need for 
focused attention from the engi- 
neering department. 

System administrator 
Intercom systems are supposed 

to "just work," like an elevator or 
a water faucet. They are support- 
ing structures that allow the real 
work to happen more efficiently. 
As important as intercoms are to 
most people, it would be short- 
sighted to minimize the attention 
that is required for them to be- 
come something that "just works." 

If your needs are sophisticated, 
and especially if computer soft- 
ware programming is involved, 
it's vital that one person be committed 
to the task of administration. It's al- 
most impossible to maintain a large or 
complex system if more than one per- 
son can make fundamental changes to 
the software. 

This person typically needn't he an 

electronics expert, but rather 
more like a computer network 
manages Maintaining proper 
file names, backup files, enter- 
ing the changes in a timely 
manner and communicating 
in written form the profile of 
the system to the users are the 
most important tasks for the 
administrator. If the adminis- 
trator is not a member of the 
regular engineering staff, be 
sure he or she works closely 
with the engineering depart- 
ment so there is some person- 
nel redundancy. 

Another point to remember 
is that unlike hardware -based 

systems, a software -based centralized 
architecture intercom will live or die on 
the integrity of the software that defines 
its nature. Do whatever it takes to assure 
that the software is what it needs to be. 

The Nashville Network's remote unit No. 7 allows 
for routing, interfacing and patching for the RTS/ 
Telex ADAM and RTS 803 two -wire system. 

Reasons to upgrade a system 
There are many reasons to upgrade to 

newer intercom technology. Sometimes, 
it's simply because the number of users 
has grown beyond the system's capa- 
bilities. Other times, additional func- 
tionality is needed. In general, there are 

The truck's transmission/QC rack provides centralized and 
distributed intercom architectures. Shown here are the RTS/ 
Telex 803 TW master station and KP98-7 ADAM key panel. 

some often -heard reasons for installing 
a better intercom system. 

Client driven. "If you had this partic- 
ular intercom, we could do our show at 
your facility." Sometimes, a complicat- 

ed show requires more operators 
with additional user stations. Or, 
as the hours of operation within 
your facility expand, scheduling/ 
equipment use eliminates the time- 
sharing that was once possible 
with the existing system. 

Having to interface with other 
new equipment. "These new cam- 
eras won't interface to our cur- 
rent intercom system. If we buy 
these cameras, we'll have to up- 
grade our intercom." As the in- 
dustry races ahead, fueled by new 
technology, some otherwise ac- 
ceptable systems will have to 
change to accommodate the new- 
er stuff. 

The current system is too small 
and cannot be expanded due to 
manufacturing limitations. 'We'll 
need more intercom stations for 
the new edit bay, but the manufac- 
turer no longer supports this sys- 
tem. We may need to swap the 
whole thing out." But don't de- 
spair, if the decision is made to 
upgrade, a system that has come 

to the end of its useful life need not be 
completely abandoned. Some of the 
older items can probably be re -used or 
interfaced with the new technology. 

The time and effort spent reconfigur- 
ing the current system to meet the needs 
of regularly scheduled events is too 

great. "We have to spend most 
of our setup day swapping 
user stations around for this 
show and then half a day to 
reset it to normal. This can't 
continue." As engineering is 

more and more becoming a 

free-lance task, especially 
maintenance engineering, a fa- 
cility needs to streamline its 
functionality. Reliability is 

the name of the game with 
intercoms. A system that has 
all the necessary functions all 
the time is more reliable and 
consistent than one that is 

built as the needs arise. 
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The Industry Standard. 

The New Industry Standard. 

Introducing the RTSTM 803 TW 
Master Station Intercom from Telex: 

At Telex®, we continually strive to keep 
the lines of communication open. First we 
brought you the RTSTM 802, the 15 -year 
industry standard for two -wire communi- 
cations. Now, we've responded to your 
changing needs with the RTSTM 803 TW 
intercom master station. 

The RTSTM 803 includes many new 
standard features, is easier to operate, 
and features front panel level controls 

and simplified keypad programming. And, 
to top it off, we've even reduced the price. 

The 803 Master Station is plug compatible 
with the 802, as well as the entire RTSTM TW 
line of user stations, beltpacks, headsets 
and accessories. With upgraded features 
at a lower cost, plus the Telex reputation 
for reliability and performance, it's no 
wonder the RTSTM 803 is recognized as 
the new industry standard. 

Telex® 
9600 Aldrich Avenue South Minneapolis, Minnesota 55420 

612-884-4051 Fax 612-884-0043 
www.telex.com E-mail:pro.sound@telex.com 
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System architecture 
The two most common types of system 

architectures are distributed crosspoint 
and centralized crosspoint (also called 
a "matrix" or "digital matrix" system). 

A distributed crosspoint system em- 
beds the functions of listen and talk on/ 
off to within the user station. The audio 
from one station to another is distribut- 
ed to all stations and a user simply 
decides to add or subtract a particular 
talk or listen circuit to the rest of the 
intercom station circuitry. The Telex/ 
RTS TW intercom system is a good 
example of this architecture. An infi- 
nite number of stations all connect to 
each other on a passive backplane with 
a three -pin XLR connector or 25 -pair 
cable. There is no need to decide on a 

system size prior to initial purchase 
because all infrastructure for adding 
another station is contained within each 
station. All the available circuits or chan- 
nels are brought to each station regard- 
less of the needs of a particular station. 

One benefit of this type of design is a 

high tolerance to catastrophic failure. 
Because all the crosspoints are con- 
tained within the user station, no single 
failure will effect more than that user. 
The method of crosspoint control, be- 
cause it's also contained within the user 
station, can be as simple as a basic 
toggle switch. 

One limitation of this architecture is 

that unless modifications are made to 
the stations, every station will have 
access to the same circuits. This means 
there is no ability to force one user to 
listen to another because there is no 
control data between the stations, only 
audio. If a system has 12 circuits and 12 
stations, then it would be possible to 
have dedicated circuits between sta- 
tions. However, if the system has more 
than 12 user stations, it would be 
necessary to instruct the users as to 
which channels are being monitored 
by which other users. This design can 
be cost-effective, both as a price -per - 
station consideration, but also because 
it doesn't require the time and effort 
of software programming that's nec- 
essary with a centralized crosspoint 
architecture. 

Centralized crosspoint 
architecture 

This system embeds all the crosspoints 
of a system into a common chassis. The 
first thing this system needs is a control 
path from the user station to the frame to 
change the state of the crosspoints. Un- 
like a distributed crosspoint system, you 
have to decide on how many signals will 
connect to the frame. These signals can be 

in the form of a user station, program 
input, camera CCU intercom connec- 
tions, satellite links or phone lines. Usual- 
ly, each user station is connected to a port 
in the frame with two audio circuits and 
some format of data connection. The con- 
trol path from a user station to the frame 
is typically a serial datastream that is used 
to update the user station displays. The 
frame -to -station wiring is simple, typical- 
ly only three or four pairs are required. 

The most important benefit of the 
centralized crosspoint system is its al- 
most unlimited versatility. Because 
each station in the system is connect- 
ed to the frame as an individual input/ 
output and data path, any user station 
can have a unique, private conversa- 
tion with any other user in the system. 
Because of its versatility, this system can 
function also as an audio monitor mixer 
for consolidating all aural information 
into a single headset or speaket 

As with any piece of equipment, the 
more sophisticated and versatile, the 
more complicated and confusing it can 
be to the people who use it and those 
who must maintain it. It's also impor- 
tant to remember that the individual 
parts of a system like this are not a 

system until the profile is activated. In 
other words, until you program it to do 

Intercoms 101 
Before we can begin the design phase, let's be sure we understand some 

commonly used intercom phrases. Some of these terms are ambiguous, which 
can lead to confusion. 

ADMINISTRATOR: The person that maintains the functional integrity of a system. 

CONTROL DATA: An electronic information signal that allows an action at one 
location to effect the function of a device at another location. Some systems 
embed the control data into a digital audio datastream from one point to another. 

CROSSPOINT: A switch in an audio signal path from one point to another that is 

opened or closed at the request of the user. 

CROSSPOINT CONTROL: The method by which the user requests that a 

crosspoint be opened or closed. 

CHANNEL: Most commonly refers to a two -wire path with multiple users on the 
same wire. 

TWO -WIRE: A user station connection scheme whereby the talk and listen for a 

particular user are on the same wire pair. Each pair of wires can consist of ground/ 
common and a single conductor or in a balanced configuration, a positive and 
a negative conductor. Usually found in a distributed crosspoint architecture. 

FOUR -WIRE: A user station connection scheme whereby the talk and listen audio 
for a particular user are on two different wires. Usually a balanced audio pair is 

used for the talk out and a separate pair for the listen input. Signals can be carried 
in an unbalanced wire set while still being referred to as four -wire. This technique 
is most commonly found in centralized crosspoint architectures. 

PORT: An audio input and output pair with dedicated real -world connections. 
Works with a four -wire system. 

PROFILE: A collection of choices that are applied to the system controller, which 
define the operational nature of the system. These choices can be made from the 
system software, a key panel or hardware controllers. 

TALK SIGNAL: The post -microphone pre -amplified signal that will be heard by 
other people. 

LISTEN SIGNAL: The signal that emanates from a speaker, earphone or headset 
earpiece. 
USER: A person that talks or listens at their discretion to other individuals using 
the intercom system. 

USER STATION: A device, either rack -mounted or portable, consisting at a 

minimum of a microphone connector/pre-amplifier with an off/on switch and a 

speaker with an amplifier/volume control. May also include serial datastream 
and multiple listen/talk circuits. 
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Leader Bridges 

the Digital/Analog Gap! 

DIGITAL 

Combination Waveform 1tlonitor/Vectorscape for 
Analog & Digital Component Video Testing 

This miceo-processor controlled, multifunctional instrument is ideal for use with mixed digital 
and analog component video systems. Two serial inputs facilitate digital monitoring while a 3 - 
wire inpLt covers analog. Stereo analog audio monitoring is included. Key features are: 

525 625 line for User faclitate and compatibility selected alarms automated 
added flexibility. warnings _f signal failurÿ. Laer Selected Alams 
Wa'tefcrm monitoring, digital and analog Mono_haorte picture display for quick 

... sinaplif_es testing. program identification. 
Waveform display includes overlay, parade Detailed dtgjtal video signal analysis. 
and timing with full line selection. Sterec-asdic monitoring with electronic 

1011 

Component vector display mode facilitates grade -ale .. *114.2. 

color space testing. Cursors Facilitate easy, error -free waveform 
UrasurFassed digital video testing abilities. readirgs 

HEX Data Readout 

Call toll free 1 800 645-5104 
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JAMPRO ANTENNAS/RF SYSTEMS, INC. 
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www.jampro.com E-Mail: jampro®ns.net 

HELIAX is a registered trademark of Andrew Corporation 

Choosing an 
intercom system 

something, it's an empty shell. A user station can't talk or 
listen to anything until that station has been programmed to 
do so by the administrator or qualified user. 

Consider cost benefits 
The cost structure of the two systems typically means that 

a centralized crosspoint architecture is more appropriate for 
a large facility, while the distributed architecture is cost- 
effective for a smaller facility. The single most expensive 
component in the centralized architecture is the frame 
containing the crosspoint circuitry. The individual stations 
are typically half to one-third the price of an equivalently 
sophisticated distributed architecture user station. So, if 
your system needs to be big, it gets expensive to implement 
a distributed architecture system. Conversely, if the system 
is small, it gets difficult to amortize the expense of the frame 

The 1 RU -high powered speakers shown here in the truck's 
graphics room are used for monitoring the director and pro- 
ducer hot mics. 

across only a few stations. 
For example, a facility that buys 50 distributed crosspoint 

stations, costing $6,000 each will spend $300,000 and have 
limited circuits. That same facility using a centralized architec- 
ture will spend $100,000 on a frame and $200,000 on stations 
at $2,000 each for the same total of $300,000. So, for the same 
money, you get enormous versatility and an expansion path 
that is only $2,000 per station. 

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

These two architectures are not the only choices. There are 
some that combine features of each, however, the industry 
trend is to focus on either great versatility and with it low 
fault tolerance and focused attention or a limited, highly 
tolerant more consistent system. 

Deciding on a system size 
Once you've decided on the type of architecture you want, 

Continued on page 103 
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The Matrix Plus 3 

digital intercom system 
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Variable listen levels 
from all stations 

200 x 200 full -duplex 
crosspoints in 9 RU 

DDSPTM distributed 
digital processing 

ll-bandwidth audio 

unless interfacing 

Link up to eight systems 

11 

i Clear -Corn® 
IIN Intercom Systems 

945 Cornelia Street, Berkeley, CA 94710 Tel: (510 
International Sales: PO Box 302, Walnut Cree 

us at the EC Show in Amsterdam, Stand #10.140 

...has arrived! 

Everything about Matrix Plus 3 is new! It begins with 
our advanced DDSPTM distributed digital signal 
processing technology* that yields virtually 
instantaneous response times, complete control over all 
audio levels, full -bandwidth audio,. multiple onboard 
configurations, and compact system size. Our System 
200 offers 200 communications ports plus main and 
redundant power supplies in only 9 RU! Individually 
variable listen levels are controllable from all stations, 
and attenuation is adjustable on each IFB interrupt. 

Matrix Plus 3 integrates seamlessly with telephones, 
IFB"s, camera and party -line intercams, two-way radios, 
and other communications systems. The system is 
designed and built for failsafe operation. And it is back- 
wards compatible with existing Matrix Plus II stations. 

Matrix Plus 3 - the best and most reliable matrix 
intercom system available - 
meets the challenge of the most 
complex event coordination and 
production :ommunications. 
* Patent PentUng 

527-6666 Fax: (510) 527-6699 www.clearcom.com 
CA 94597 -el: (510) 932-8134 Fax (510) 932-2171 
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Processing a digital signal can have its problems. 
By Jim Boston 

THE BOTTOM LINE: 

Problems such as noise and 

distortion do not affect digital 
signals in the same manner 

that they affect analog signals. 
Because of this. many assume 

that digital will be a 'problem - 
free' solution. Although it has 

eliminated many problems 

associated with analog. digital 

has brought with it a few new 

problems. Keeping digital 

signals at the highest possible 

quality level can be done fairly 

easily, but not without an 

understanding of how digital 
signals can be changed as they 

move from device to device 

within a facility. $ 

t has become common today to refer to digital video as data. There 
is no doubt that in a video stream defined by SMPTE 259M, a 
significant portion of the bitstream can be devoted to ancillary data. 
Although slightly less than 10Mb/s are available in composite 
bitstreams (barely enough for four channels of embedded audio), 

more than 55Mb/s are available for ancillary data in a component digital 
stream. That's approximately 20% of the bitstream. Currently, almost all 
of this auxiliary data is embedded audio. 

Video as data 
In the serial digital data interface (SDDI) bitstream, all bits are considered 

data. SDDI is a serial digital signal conforming to SMPTE 259M (270Mb/s) 
where the active video portion of the bitstream is replaced with data. This 
data could be of any type, but it's typically MPEG video and audio data. 
Because 4:2:2P@ML has a data rate of approximately 18Mb/s, and 
component digital video has approximately 207Mb/s of capacity, either 
multiple streams of MPEG data or MPEG data at faster than real time can 
be sent. The SDDI bitstreams can pass through a serial digital interface 
(SDI) component video path and can even be displayed on an SDI monitor. 
Although you won't see recognizable video, you will see the datastream 
Photo: Digital technology, Ilke that shown in this production control room at 
DIrecTV, Is the key to high -quality video and future HDTV/multichannel operation. 

54 Broadcast Engineering July 1997 
www.americanradiohistory.com



Wireless 
workhorse 
for ENG 

professionals 
There is more to making the best wireless 
microphone for ENG than bells and whistles. 
It takes a responsive attitude, the best engi- 
neers and most innovative products. It takes 
relentless engineering efforts, and products that 
perform reliably, day after day, year after year. 

Ask anyone who uses Lectrosonics wireless 
microphones what they think. Ask them about 
range, audio quality, reliability and factory 
direct support. You are likely to hear some 
very positive words. 

If you already use Lectrosonics, thank you! 
You know you made the right choice. If you 
have never tried one, isn't it about time? 

The 190 Series Wireless System 

The 190 system is a narrowband UHF design intended 
for congested RF environments. 5 -pole helical 
resonator filters in the front-end, and ultra -sharp 
UNICHANNEL® crystal filters in the receiver IF stage 
provide the highest selectivity in the industry. The 
dual -band compandor and AFC tuning circuitry 
provide outstanding audio quality. This is a 
workhorse for those with golden ears. The rugged, 
machined aluminum belt -pack and plug -on 
transmitters offer wide range input limiting and work 
with any microphone you already own. 

Call for more information and a FREE 
copy of the 50 page Wireless Guide! 

800-821-1121 

LECTROSONICS 
581 Laser Road, Rio Rancho, NM 87124 USA 
FAX (505) 892-6243 - http://www.lectro.com 
E-mail: sales@lectro.com 
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Keeping digita 
transparent 
arrayed on the raster. 

The point is that even when "base - 
band" serial digital component video is 
the bitstream, it's helpful to think of 
this stream as all data. In the DSP 
realm, where video spends more 
and more of its time, this datas- 
tream would often be referred to 
as a number sequence. Each sam- 
ple of luminance or chrominance 
information is just a number rep- 
resenting the original intensity val- 
ue of a picture in spatial space. 

The beauty of digital video is 

that once the video signal is in the 
digital domain, these number val- 
ues should never change, not by 
one literal "bit." You should be 
able to send this stream of "numbers" 
or values on a never-ending journey 
and not have any change in their value. 

Is that really true? Like most sweep- 
ing statements, it depends. First, let's 
describe a scenario that would be a 

mistake in an analog facility. Take one 
analog framestore (yes, we all know 
that internally it's a digital TBC on 
steroids, but it still has analog ins and 
outs) as shown in Figure 1: 

First, feed a signal to the frame sync 
from the output of a router. 

Second, take the framestore's output 

Figure 1. Video feedback occurs when the same signa 
appears at the input and output of a device, such as a 
framestore. 

and run it to the input of an analog router. 
Third, switch the crosspoint feeding 

the router to the output of the 
framestore. 

What happens? Video feedback, of 
course. A coherent picture quickly dis- 

solves into a blur and usually pulsates 
or undulates at some rate based on the 
overall resonance of the path. Not use- 
ful. Let's try the same thing, but with an 
entirely digital path. What happens 
when the router crosspoint feeding the 
frame sync is switched so that the frame 
sync sees its output? Nothing. A still - 

frame occurs. The output of the 
frame sync circulates through 
the router/frame sync path for- 
ever. In fact, you can add many 
other digital boxes to this path 
and have the same result. Why? 
Because the "number sequence" 
is faithfully being reproduced 
by each box in the path. In fact, 
you can keep this bitstream re- 
cursively transversing through 
the frame sync for many days (in 
a normal "healthy" path) and 

not see any errors. How would you 
know if you picked up an error? If it 
occurs during the active portion of the 
video, you'll see a "dot" appear in the 
picture. Once that error is generated, it 
will continuously circulate with the 

HM2MMIEMMe'®3 

Introducing Our New Family of World 

MR -1200 
BUSINESS TELEVISION RECEIVER 

FOR TERRESTRIAL NETWORKS 

We are very proud to present 
our newest additions to the 
Magnitude® family of 
MPEG-2/DVB products. Our 
new decoders have all the best 
features to make them the world's 

MR -1400 
COMMERCIAL RECEIVER WITH ENHANCED 
SECURITY FOR TERRESTRIAL NETWORKS 

most sophisticated line of DVB 
products for direct broadcast 
satellite (direct -to -home), cable 
headend delivery, backhaul 
distribution as well as business 
and educational networks. 

oa®M 

SR -3200 
SATELLITE RECEIVER WITH ENHANCED 

SECURITY FOR PRIVATE NETWORKS 

With the latest MPEG-2/DVB 
digital technology and world 
renowned quality, you can count 
on our Magnitude family to deliver 
exceptional end -user reception, 
signal quality and secure program 

o217e®©031116B® 
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"good" data. The longer your bitstream 
can circulate through your path under 
test, the more transparent that path is. 

This doesn't mean that you could 
send this digital bitstream through just 
any infinite path. It's generally believed 
that as long as a box re -clocks the 
bitstream at its input or output (or 
both), then the bitstream 
has a new "lease on life." 
Not true. Re -clocking 
eliminates the higher -fre- 
quency accumulated jit- 
ter, but not the low -fre- 
quency jitter (also called 
wander). The wander jit- 
ter component slowly 
continues to accumulate 
until it finds a re -clock 
circuit it can swamp. It 
usually takes more than 
60 re -clocks before this 
can happen. 

You're probably wondering why this 
didn't happen with our "framestore" 
test. Remember what a framestore does - it disassociates input timing and bit 

rates (along with the accompanying 
jitter) from the output. A simple re - 
clock circuit's PLL is actually gen -locked 
to the recovered clock information in 

the incoming bitstream. (See Figure 2.) 
Although a frame sync uses PLL cir- 
cuitry locked to incoming video to write 
to RAM and PLL circuitry locked to 

pen if a sync generator fed a second 
gen -locked sync generator that fed a 

third, and so forth. Consider what the 
tenth sync generator's reaction would 
be if the first one hiccuped. Thankfully, 
the potential for this cascaded gen -lock 
scenario was ended by the introduction 
of the frame sync in the '70s. 

INCOMING 
VIDEO 

PARALLEL DATA 

SDI RECEIVER 
WITH PLL LOCKED 
TO THE INCOMING 
SIGNAL 

RAM 

SDI TRANSMITTER 
WITH PLL LOCKED 
TO LOCAL 
REFERENCE 

READ 

LOCAL 
REFERENCE 

OUTGOING 
VIDEO 

Figure 2. Although the incoming video may have considerable jitter, the 
outgoing video will have little jitter. This is because the two PLLs are 
locked to separate references, and the outgoing PLL is locked to a stable 
local reference. 

local reference to read video back out 
of RAM, the local reference should 
have little accumulated jitter, while in- 
coming video might have a consider- 
able amount. Imagine what would hap - 

Problem paths 
Now that you can prove 

that most digital paths are 
transparent, let's look at 
some reasons why a path 
might not be. The first rea- 
son is the most obvious and 
most talked about - com- 
pression. 

Intraframe (JPEG) and in- 
terframe (MPEG) compres- 
sion schemes are labeled 
"lossy" for good reason. 

Anytime a digital video bitstream is 

converted from the time domain to the 
frequency domain (which is what the 
discrete cosine transform does) and 
then scaled, you've changed the data. 

8CIWI®:313111111®®®m® 

Class MPEG-2! Dß Receivers. 

WOMffle MOOD 
SR -3400 

COMMERCIAL SATELLITE RECEIVER WfrH 
ENHANCED SECURITY AND SMARICARD READER 

delivery you'll be proud of for 
years to come. 

For literature and technical 
information about the entire line 
of Magnitude Encoders and 
Decoders for satellite or terrestrial 

SR -3300 
BASIC CONSUMER SATELLITE RECEIVER WITH 

INTUITIVE ON -SCREEN DISPLAY 

communications networks, call 
(408) 576-6700. But call soon. 

www.magnitudesystems.com 

0 

SR -3350 
HIGH -END CONSUMER RECEIVER WITH 
INTERACTIVE PROGRAM GUIDE (IPG) 
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Copyright ® 1997 NertLevel Systems of Delaware, Inc. All rights reserved. Magnitude is a registered trademark of Magnitude Compression Systems, Inc. 
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Keeping digital 
transparent 
The actual DCT process isn't lossy in 
itself, because you can end up with 
more data than you started with. Hence, 
the frequency coefficients are scaled to 
make the small -valued ones go to zero. 
(For more information, see "Video Com- 
pression 101," BE, February 1996.) 

When the signal is returned to the 
time domain and then back into the 
frequency domain of the compressed 
world, the video data will change some 
more. If you continually do this, the 
amount of data change will diminish 
exponentially, meaning that the fifth or 
sixth change will be small compared 
with the first change, with one caveat - if any part of the picture is changed 
(a key laid on the existing compressed 
video steam, a wipe added), then the 
exponential degradation for that area 
starts over. This is only true if you stay 
in the digital domain. 

If you're going between the analog 
and digital domains, all bets are off. No 

D/A or A/D is completely linear or 
perfectly accurate. Non -linearity breeds 
unwanted harmonics. Noise is added 
in each step of the analog domain, 
followed by quantization noise as you 
return to the digital domain. Tech- 
niques, such as one -bit D/As (used to 
improve accuracy when converting au- 
dio) can't be used for video due to the 
speeds required. 

Compressed video is not the only 
place where digital video can be 
changed. It turns out that any domain 
change introduces video data change. 
Going from digital component (SMPTE 
125M) to digital composite (SMPTE 
244M) or vice versa isn't transparent; it 
has some cost. Just because you're in 
the digital domain doesn't mean that 
what Fourier had to say is no longer 
true. Most approaches to these domain 
changes involve subsampling, and thus 
low-pass filtering, and in some cases, 
interpolation. But it's digital, it shouldn't 
do that, you say. Yes, DSP techniques, 
namely when applied to filtering, have 
made many DVEs/DMEs remarkable 

when it comes to video quality during 
complex effects, and DSP has made 
28k and now 56k modems possible, 
but even they can't approximate enough 
poles when it comes to filtering and 
making the process completely trans- 
parent. 

Additionally, if you traverse into the 
composite domain from the compo- 
nent domain, you no longer have sepa- 
rate luminance and chroma informa- 
tion. Upon re-entering the component 
realm, you will have some of the lumi- 
nance in the chroma, and vice versa, 
traditionally known as cross -modula- 
tion. In situations such as this, the 
analog reference fed to these digital 
boxes can become important for mini- 
mizing artifacts. All boxes should also 
have the same reference. What should 
be stressed here is that once you're in a 
particular domain and stay there, and 
as long as nothing in the path is broken, 
your quality shouldn't diminish. Up to 
now, the main beneficiary of digital 
operations has been the VTR. The ef- 

Continued on page 105 

Model: MFA-NP1HC 

compact HMI light 

Frezzi's award winning lights for 

ENG and EFP environments are field 

proven the world over. Reliability and 

advanced features are our trademarks 

and have been for 60 years. 

Today we offer a choice of compact 

HMI and Tungsten Dimmer lights you 

can rely on, because we invented 

portable lighting. For our latest catalog 

covering our batteries, advanced 

chargers, and lights, call 201-427-1160 

or visit our web site at www.frezzi.com. 

Frezzi 
I I.RGY SYSTI:\Iti 

5 Valley Street, Hawthorne NJ 07506 

Tel 201-427-1160 Fox 201-421-0934 
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ASC's VR300TM Broadcast Video Server is more flexible, 
more scalable, and more reliable. With 1,066 Mb/sec 
available bandwidth, it provides up to 24 simultaneous 

channels and 96 hours of online digital storage. 
VR300's building-block approach makes it easy to 

expand channel capacity without purchasing unneeded 
storage. ASC's open systems design ensures compatibility 
with leading automation and newsroom systems. 

VR300 features hardware redundancy, 
software RAID technology, and FibreDrive;M 

ASC's exclusive Fibre Channel architecture. 

FibreDrive incorporates high -bandwidth Fibre Channel 
RAID storage to eliminate bandwidth restrictions, SCSI 

bottlenecks, and single points of failure. Direct access to 

digital storage means last minute changes can always be 

made easily and instantly. 

With no tapes to transport and no data 
files to transfer, VR300 takes integrated digital 

The FibreDrive Difference" 

OPE 
aN4N4 

eele 
operations to new heights. 

For more information, call 
818-843-7004 for a free white paper, 
"The FibreDrive Difference." 

©1997 ASC Audio Video Corporation. All rights reserved. The FibreDrive Difference, FibreDrive and VR300 ore trademarks of ASC Audio Video Corporation. 
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Not to worry, 
now they can all 
be part of the edit. 

(Oh joy.) 

When different people in different places need to see the same footage 

at the same time, there is a solution. FasTrar Advanced Video Services 

from Pacific Bell. Using fiber optics, both digital 
[FasTrak AVS 

and analog video can be sent in real time to a 

remote location, as it's being edited. That way, everyone sees the same 

thing, the same way, at the same time. Just think where that could lead. 

Call 1-800-400-6594 ext.31 or visit our Web site at www.pacbell.com. 

PACIFICIPIBELL NETWORK 
How will you use it?" 
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Wireless cable 
comes of age 

Embracing MMDS. 
By Ken Freed 

THE BOTTOM LINE: 

MMDS is becoming a 

competitive technology to 

cable and satellite. It allows 

multiple channels of video to 

be transmitted from low -power 
transmitters. These microwave- 
multipoint-distribution systems 
and local microwave 

distribution systems have 

proven popular in urban 

settings. And the baby bells 

have embraced MMDS as a 

way to quickly and 

inexpensively get into the cable 

business without having to run 

a single foot of cable. $ 

Adecade after the microwave TV industry began to accumu- 
late its current base of one million subscribers in the United 
States and 5.5 million customers worldwide, a thousand 
people attended the 1997 Wireless Cable Association (WCA 
97) convention in Anaheim, CA, June 23-25, to witness the 

breakthrough demonstrations of microwave television and data services 
delivered on two-way multichannel multipoint distribution systems 
(MMDS). 

Generating the most buzz was the rollout of "Pacific Bell TV," a 251 - 
channel digital service in the Los Angeles basin offering 150 commercial 
video channels, 70 educational video channels and 31 digital audio 
channels. Received on a small microwave antenna installed atop the 
Anaheim Convention Center, the signal was routed to a booth on the show 
floor where the attendees could operate PacBell TV's interactive program 
guide with parental control functions. 

On the data side, the big news at WCA 97 was the 64 QAM wireless cable 
modem, already deployed for Internet service in places like Washington, 

62 Broadcast Engineering July 1997 

Photo: A digital MMDS transmitter system with digital channel combiner. 
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GREAT MINDS THINK ALIKE. AND NOW, THEY CAN EVEN WORK TOGETHER. 

than 1 Terobyte, so you'll have room for the most demanding 

broadcast and post -production applications. And because 

CeitraVision keeps all your files in one place, it cuts down on 

the number of hard drives you need and even makes backing 

up easier. 

All workstations, whether Mac, SGI or other PCI compatible 

stations, can -un on the same network, share he same files 

and work together. We've also built an easy -to -use graphical 
interface into the system to adm nister the network. 

Introducing, CentraVision' V, a Fibre Channel Network 
Solution by MountainGate. It's the first networked storage 
system that lets you and your coworkers share the same digilaf 
video source material - even at the same time. 

Now, your entire facility can have immediate access to 

video source files at speeds up to 100MB a second 

(200MB/sec full duplex). No more duplicating, transferring 

files or running hard disks from office to office. 

Storage capacity can be expanded from 36 GB to mare 

FIBRE 

BRINGING 

CREATIVE 

MINDS 
TOGETHER 

CALL US AT 702.851.9393 OR 800.556.0222. AND START WORKING TOGETHER. MountainGate 
a Lockheed Marten Conpan 
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After you buy this year's 
hottest new equipment, 
you're going to need to 

connect it. 
And after you've made the investment 

to be the best of the best, you're going to 
insist on quality cabling. 

At Clark, quality is our number 
one concern, along with stocking the 
products you need. All standard cables 
and accessories are on hand, including a 
wide range of Composite Cables to 
eliminate multiple cable runs. And we 
specialize in digital products - like audio 
and video digital cabling, complete digital 
assemblies and digital patchbay systems. 

And when you need more than the 
standard product, the Clark Custom 
Cable Shop is ready to provide custom 
cable assemblies that meet your exacting 
standards and your exact needs. 

When it comes to cable, we get you 
connected. Call us at 1 -800 -CABLE -IT. 

CLAIREF 
Quality products for quality customers 

(800) 222-5348 Fax: (847) 949-9595 

email: sales@clarkwc.com 
www.clarkwc.com 
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Wireless cable 
conies of age 

DC, and San Jose, CA. Indicating the 
modem's potential was a multiple -booth 
demonstration of high-speed, two-way 
microwave Internet access at 2.3GHz 
frequency assigned for "flexible use" 
wireless cable services (WCS). 

These MMDS technical advances need 
to be viewed within a business and 
political context. "Wireless cable," a 
term coined by cable TV veteran and 
microwave TV pioneer Robert Schmidt, 
struggled for any respectability until 
several regional Bell operating compa- 
nies saw the possibilities in adapting 
cellular telephone architecture for one- 
way and even two-way video services. 
Wall Street remains leery of wireless 
television, but buildouts continue apace 
as the industry insists that PCS interfer- 
ence problems are resolved. 

While telcos like Bell Atlantic have 
concentrated on hybrid -fiber -coax 
(HFC) development, microwave televi- 
sion has been embraced by RBOCs like 
PacBell and the Americast consortium 
of Ameritech, Bell South, GTE, SBC, 
SNET and Disney. Bell South already 
provides analog wireless TV services in 
New Orleans and recently bought digi- 
tal MMDS licenses for Atlanta to com- 
plement its HFC system in nearby Cham- 
blee, GA. On the political side, as depict- 
ed by WCA president Andrew Kreig, 
wireless cable would seem to be the 
darling of the FCC. And outgoing FCC 
chairman Reed Hundt appeare dat WCA 
97 to recall when he attended the first 
1987 WCA conference with his high- 
school classmate Al Gore. 

In a prerecorded interview played for 
the audience, commissioner Susan Ness 
recalled the FCC's July 1996 declarato- 
ry ruling that permits wireless cable to 
implement digital video transmissions. 
She discussed the current FCC rule - 
making process to permit full two-way 
digital Internet and telephony opera- 
tions within the "wireless local loop." 
Hundt and Ness demurred on ques- 
tions about specific plans for more 
spectrum auctions. 

A cutting -edge MMDS launch 
The Los Angeles digital MMDS sys- 

tem from Pacific Bell Video Services 
purports to be the most advanced state - 

of -the art deployment so far. A profile 
of the system reveals the potential for 
other locales. 

The heart of the PacBell TV system is 

the digital compression center in east 
Los Angeles where programming comes 
in from tapes, satellite, cable and fiber. 
Its national content sources include 
standard basic and premium cable chan- 
nels received on five overlapping 6m 
antennas with double or triple beam 
feeds for redundancy. Another bank of 
four antennas is dedicated to receiving 
the content for its sports package. The 
company also has on -site a 4m steer - 
able dish for use as an emergency back- 
up in case of catastrophic failure and 
for receiving shows from unusual sourc- 
es. Content for its near -video -on -de- 
mand (NVOD) service arrives on pre - 
encoded tapes. 

Local content arrives from two pri- 
mary sources. The 70 channels of edu- 
cational programming mostly come 
from the 24 LA -area colleges with ITFS 
licenses that have installed MPEG-2 
encoders on their campuses with TS3 
fiber links to the PacBell operations 
center. LA's terrestrial broadcast chan- 
nels are captured with off -air anten- 
nas, but PacBell plans on installing 
direct fiber feeds from the broadcast 
stations. 

Once received at the PacBell facility, 
the programming is processed to insert 
commercials into any local avails and 
to add such services as closed -caption- 
ing, descriptive video or second lan- 
guage dubs. Stereo and surround sound 
are maintained throughout the pro- 
cess, varying with the source material. 
All inserts remain transparent to the 
transmission system. 

Most of the material entering the dig- 
ital compression center arrives in ana- 
log format, including the satellite feeds 
(the exception being the educational 
content, which is compressed on cam- 
pus). The analog content is batch en- 
coded at 1:5Mb/s or 1:6Mb/s into 
MPEG-2 (MP@ML) with a dozen titles 
per batch. Content for the 40 channels 
of near -video -on -demand is routed to 
high -capacity servers for playback ev- 
ery 15 or 30 minutes, depending on the 
time and the demand. 

The MPEG-encoded content passes 
through a series of four ATM switches 
that merge multiple bitstreams into one 
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larger bitstream that goes through a 

fifth ATM switch before traveling at 
1Gb/s over an 0C48 fiber to the prima- 
ry microwave transmitter on Mount 
Wilson. Another ATM switch at the 
main transmitter fans out the bitstreams 
to a remux, which feeds 32 6MHz 
carriers to microwave antennas co -lo- 
cated on Mount Wilson and Modjeska 
Peak. 

Operating in the range of 2.5GHz to 
2.686GHz, the Mount Wilson trans- 
mitter covers Los Angeles and also 
feeds over 48 miles to the Modjeska 
Peak repeater, which then covers Or- 
ange County. The 15W MMDS digital 
transmitters at both sites each have a 
line -of -sight range of 25 to 30 miles 
and can reach 3.2 million households. 

MMDS in the home 
At the subscriber site, 85% of the 

households need an innocuous 15dbi 
to 18dbi flat -panel antenna, only 11 

inches square. The other 15% of homes 
near the outer edges of the coverage 
area need a slightly larger 21dBi para- 
bolic antenna to clearly receive the 
MMDS programming. A still larger 
antenna is recommended for apartment 
buildings and other MDUs. Pacific Bell 
claims objections from the homeown- 
ers associations have been minimal and 
that these objections vanish when they 
see the actual antennas. The telco has 
not had to officially invoke federal rules 
overriding local covenants. 

Inside the home, a Thomson MMDS 
set -top box has RF, NTSC and S -VHS 
outputs with stereo audio. The VCR 
tuner is controlled from the set -top 
through an RF adapter, which can acti- 
vate the recording function based on 
content selected through the program 
guide. PacBell's interactive program 
guide, based on the Tele -TV interface, 
lets viewers pick between a full -screen 
program grid or a half -screen grid with 
barker space. The guide has perpetually 
updated seven-day program informa- 
tion, each program having a descrip- 
tion. A "sort" button allows the viewer 
to organize display of the 150 channels 
by categories, such as news, sports, sit- 
coms, movies and documentaries. 

Viewers can change channels with 
the remote by scanning through the 
grid, moving an IR cursor to any rect- 
angle in the grid, scrolling through the 

channels as usual or using a keypad for 
punching in channel numbers. When- 
ever a new channel comes up, a trans- 
parent banner across the top of the 
screen can tell the channel's name and 
number, the current program title and 
the next program title scheduled on 
that channel. 

Parental control functions in the set - 
top permit parents to block out pro- 
gramming based on motion picture 
rating codes. (Once the TV industry 
settles on a ratings system to use with 
the V -chip in the television, the box's 
parental control system may be up- 
graded in compliance.) The system also 
supports assignment of a secret PIN to 
each member of the household. Parents 
can designate the levels of access ac- 
corded to each ID number, selecting a 
week in advance which programming 
their children can and cannot watch. 
Furthermore, parents can fix a dollar 
limit on how much their children (or 
themselves) can spend on N-VOD pay - 
per -view programming. 

PacBell is not packaging Internet ac- 
cess with its TV service, but the system 
has unused capacity that later can be 
used for data services. Right now, it 
wants to expand on the 5,000 custom- 
ers grandfathered into the commercial 
service from their alpha and beta tests. 
It plans to keep marketing efforts to a 

MMDS telephony 
Further illustrating the carriage ca- 
pacity of the WCS frequencies (let 
aloie the interoperability of equip - 
melt from so many different vendors), 
in another part of the TSI booth was a 

demonstration of MMDS telephony. 
Lsing an ADC platform originally 

designed for voice service over HFC, 
for the show it adapted the system to 
run downstream in channel H3 
(26.74MHz to 80MHz) and upstream 
within channel MDS 2 (21.56MHz to 
62MHz). Only POTS was demon- 
strated, although the 240 -DSO ca- 
pacity with a 6MHz channel could 
handle much more than plain old 
to ephone service, including custom 
services like caller ID, call -waiting or 
teleconferencing. 

The WCS channel capacity also 
could conceivably support viewphone 
service. Video quality could depend 
o the duplex or multiplex scheme 
aid the capacity of central office 
switching, most likely using ATM. 
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Wireless cable 
comes of age 

minimum until it knows the bugs are 
out of the system. Even so, the service 
picked up almost 2,000 new subscrib- 
ers (at $31.95 per month for the entry- 
level package) in the first week after its 
launch at the WCA convention. 

Wireless internet service 
State-of-the-art microwave data ser- 

vice also was presented at the WCA 
show. An ad hoc consortium involving 
ADC/TSI, California Amplifier; Coni- 
fer and Pacific Monolithics using Hy- 
brid Networks' wireless cable modems 
demonstrated microwave's capacity for 
carriage of video, data and voice trans- 
missions. The internet traffic was car- 

ried on the new WCS frequency of 
2.3GHz, part of the previously unli- 
censed WCS spectrum auctioned by the 
FCC last April 15 for one-way and two- 
way "flexible use" by wireless cable 
systems. 

In a special section of the TSI booth, 
kept apart from the TV set -top and 
monitor showing PacBell TV, sat the 
PC -operated head -end modem for 

downstream data broad- 
casting to a Hybrid wire- 
less "client cable modem" 
in each of the five partici- 
pating booths. The sym- 
metrical modem handled 
27Mb/s in both RF chan- 
nels. Within the WCS fre- 
quencies, they used the 
6MHz MMDS channel H2 
(26.50MHz to 56MHz) for 
downstream datacasting. 
For the 6MHz upstream 
path back to the on -site 
head -end server; they used 
channel MDS 2 
(21.56MHz to 62MHz). 
What happens when a 

sluggish server on the oth- 
er side of the planet can't send faster 
than 300b/s? Said one product manag- 
er, "The intent of wireless internet 
access is to improve bandwidth in the 
last mile." 
The technology is proven and the 

only barrier to deployment is money, 
this according to Bob Schmidt, now 
president of National Digital Network, 
which recently acquired the first two- 
way MMDS license for all Argentina. 
"Until cynics see enough subscribers 
paying fees for more than plain old 
video," he said, "you'll have to read the 
Wall Street Journal like a racing form to 
see whose running today. Your part- 
ners in the morning may be your con 
petitors in the afternoon." 

MMDS High Speed Internet Access - RF Return 
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Why not use 
`Spectrum"' 
camera cable 
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studio - and 
be sure? 

You know the downside...if your primary camera cable doesn't come through, 

now with digital fidelity, you don't get the picture. That's why Mohawk/CDT 
camera cable technology has been virtually unchallenged for 45 years. 

But what happens in the studio and control rooms? Shouldn't your equipment 
and interconnects maintain that fidelity? Hitachi, Ikegami, Panasonic and Sony 
think so. That's why they specify Mohawk/CDT for their own equipment. 

And now we've got the full line of digital signal processing cables and assem- 
blies - video, audio, coax, triax, even the only UL -recognized Fiber Optic cable for 
HDTV- so you can maintain that camera cable performance throughout the studio. 

Why not assure top fidelity all the way...with MohawWCDT? Just call our 
Broadcast Cable Division, at 1-800-422-9961, and get the picture. 
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Ken Freed is a technical writer specializing in 
cable and interactive television, and is based in 
Denver. 
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Proven Solid State 
UHF TV Transmitters, 
Your Bridge To The 

Digital Future. 

1kW to 10kW Solid State UHF TV Transmitters, For Your Needs Today and Tomorrow. 

For Superior Performance, Choose Acrodyne 

Our unique modular exciter design allows you to choose a 

transmitter best suited for your application. Our TL Series LPN 

transmitters perform superbly at very affordable prices. With our 

exclusive enhanced IM Cancellation we can achieve industry 

leading in -band IM performance. Our TR Series systems are equipped with 

additional video and IF processing to meet the most demanding 

requirements- Full Service and LPTV. 

More Power To You! 

Acrodyne's 650 Watt (10% aural) power amplifier modules are 

unequalled in power capacity and gain, providing an excellent 

balance of parallel design for redundancy - simplicity for affordability. 

Customer Service and 24 Hour Technical Support 

Get experienced support before and after the sale including 24 hour 

technical support. And with over 25 years in the business, count on us to 

be here when you need us. 

Digital Ready 

Choose Acrodyne with confidence. These transmitters can be readily 

converted for use with DTV or other digital input signals. Our years of 

experience building highly linear amplifiers and our more recent develop- 

ments designing advanced correction circuits for our high power transmit- 

ters provide you the assurance that your future needs will be met. 

Expandability...For Future Needs 

Our power amplifier design is cost effective for any power output 

to 10kW! Systems built for expandability can be easily upgraded by 

simply adding the appropriate number of power amplifier modules. 

Experience 

Since 1989, hundreds of reliable, advanced Acrodyne solid state trans- 

mission systems have been delivered. For your Full Service or LPN 

requirements, contact Acrodyne today 

and build your bridge to the future. ACRODYNE 
More Power For The 21st Century. 

Acroayne Industries, Inc. 516 Township Une Road, Blue Bell, Pennsylvania 19422 Rione: 800-523-2596 / (215) 542-7000 Fax: (215) 540-5837 E-Mail: acrodyne@pond.com www.acrodyne.com 
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tower 
digital? 

Preparing for digital begins with the tower. 
By John McKay, P.E. 

THE BOTTOM LINE: 

Three DTV transmission 
facilities are now operating 
in the United States, with 

several others on the way. 

Is your facility ready for 
DTV? Here's what you 

should do now to prepare 

your tower for the new 

equipment. $ 

1\4 
any engineers have realized that the best way to begin 
the conversion to DTV is to start with the transmitter 
facility. Recent estimates by the NAB place this type of 
conversion cost at less than a million dollars, but could 
easily rise to two to three million if a new tower has to 

be built. - 

The reasoning behind this figure is that the DTV transmission facilities 
can be put in place before anything else, enabling the station to begin 
broadcasting a digital signal. Once the DTV transmitter and antenna are 
in place, the NAB envisions that many stations will then spread the rest of 
the conversion process (and cost) over several years. This primarily 
consists of converting the studio systems and equipment to enable the 
station to produce and edit DTV material. 

With this in mind, many broadcasters are now turning their efforts 
toward establishing a DTV transmission facility. Where do you turn for 
tower work and what do you need to have done? How can you select a 
competent consulting engineer to review your tower design? What about 

Photo: A computer -generated photo depicting the Lodestar tower facility at Mt. 
Harvard. CA. When construction is completed later this year, the site will provide 
a state-of-the-art, multitenant, multipurpose facility for DTV broadcasting and 
wireless communications in Los Angeles. 
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a capable tower crew to do your anten- 
na work? 

Tower inspections 
Now that summer is here, many AM 

tower owners already know that they 
have to do a "once-over" on their tow- 
ers. This might include relamping the 
lights, repairing any winter damage 
and clearing away the brush around 
the base insulator. 

What about owners of taller towers? 
For these facilities, it's time to look at 
performing a plumb and tension check. 
This will verify the verticality of the 
tower and the tension in the guy cables. 
It's also a good time to see how the 
antenna and transmission line fared 
with the ice, snow and winter winds; an 
inspection of the tower might be called 
for. 

Inspections can be cursory or thor- 
ough, depending on your budget and 
how long it's been since the previous 
inspection. The EIA/TIA-222 tower 
code recommends an inspection of 
guyed towers every three years. 

Competent, experienced tower crews 
or consultants should be used for in- 

spections, because they will know what 
to look for while climbing the tower. 
Their primary function should be to 
look for loose or damaged structural 
items, observe the degree of corrosion, 
check the operation of the lighting sys- 
tem, inspect the antenna and record the 
mast straightness and guy tensions. 
They should also inspect the transmis- 
sion line for leaks, bullet holes from the 
previous hunting season or other types 
of vandalism and inspect the ground- 
ing straps. 

The EIA tower code provides a com- 
prehensive list of all the items that 
should be covered in a complete tower 
inspection. You can think of this as 
comparable to your annual physical 
performed by your family doctor. The 
inspector should generate a written re- 

port, indicating the overall "health" of 
the tower, including any urgent items 
that need to be corrected. The report 
should also indicate if the plumb and 
tension measurements are out of toler- 
ance. If so, a "P&T" adjustment is 

required, and this has to be done by a 

fully equipped tower rigging crew. 
Costs for tower inspections can range 

widely, as with all tower work, because 

of the various options and tower heights. 
A heavily loaded 2,000 -foot tower with 
an elevator will cost much more to 
inspect than a 1,000 -foot tower with 
just a TV antenna. Usually, travel costs 
and living expenses for the crew are 
built into the price, so the tower loca- 
tion and access will also be a factor. 

For a typical tall tower inspection, a 

minimum of two inspectors are re- 
quired just from a safety standpoint. A 

complete inspection will probably take 
at least two days, and may run between 
$10,000 and $15,000. The more com- 
plicated the tower is, the longer and, 
therefore, more expensive the inspec- 
tion. If your tower is in the 2,000 -foot 
range, you should find out beforehand 
how the inspector plans to check guy 
tensions. Smaller -sized cables are usu- 
ally "pulsed" or "swayed" by hand, 
the time for pulsing or swaying being 
measured and used to calculate the 
tensions 

On larger towers, hand pulsing may 
not be possible due to the size of the 
cables. The transit intercept method is 

often applied in this case. This involves 
sighting along the guy cable and mea- 
suring the "sag." The guy tensions can 
then he calculated from this. In some 
cases, such as when a tower is equipped 
with low -frequency guy dampeners, a 

more direct method is required. This 
involves rigging the guy cable at the 
anchor end with jacks and a device to 
directly measure the tension in the indi- 
vidual cable. Although highly accurate, 
this is a costly and time-consuming 
method that will add significantly to 
the inspection price. 

Selecting a consultant and 
analyzing the tower 

Once the inspection is done, a struc- 
tural engineering analysis should be 

ordered to see what the tower loading 
capacity is. (See "Transmission Tech- 
nology," January 1997.) The newest 
tower code, version F, is now in force 
and although it's similar to the previous 
E standard, many towers that are in 
service now were designed and built to 
much earlier standards. 

If you're planning to add DTV or 
other antennas and lines this year, you 
should have your structure checked 
against the current code, rather than 
the original design code. It's also time 
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The power of Paintbox , 

the reliability of Picturebox", 
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Tel: (203) 656 3100 
Fox: (203) 656 3459 

http://www.quontel.com 

Circle (40) on Free Info Card 

July 1997 Broadcast Engineering 69 
www.americanradiohistory.com



Is your tower 
ready for digital? 

to sit down with your broadcast con- 
sultant or corporate engineers to final- 
ize your antenna type and elevation, 
transmission line and transmitter plans. 
You will need to know this information 

Riggers lifting WISC's TDM antenna up 
the tower in Madison, WI. 

for the tower -loading analysis. 
Assuming that the inspection phase 

has been completed, a consultant should 
be hired to analyze the tower. Your first 
choice should be the original designer. 
Some of the larger tower companies 
have full-fledged engineering design de- 
partments. LeBlanc, for example, has 
more than a dozen engineers on staff 
that not only design new towers, but can 
analyze any existing tower, including 
competitors' structures, provided the 
tower drawings are available. If the 
tower is old, or the designer is long gone, 
look for a consultant or engineering 
group that specializes in communica- 
tions structures. Find out what software 
they use and if it's specifically designed 
for tower analysis work or general struc- 
tural analysis. Also, find out if it is a 
commercially developed product or if it 
was written in-house. There is nothing 
wrong with in-house programs, provid- 
ed they are accurate and use the indus- 
try -accepted modeling scheme outlined 
in the EIA tower code. 

Several tower companies today use 
their own software packages to analyze 

towers, which is fine. Many companies 
use commercially developed tower de- 
sign software to ensure some consis- 
tency in results between companies. 
Ask if a printed output from the tower 
analysis software is available. 

Does the company keep the software 
analysis on file in case you need to 
make more changes a few years down 
the road? This is a lot cheaper than 
having another consulting engineer in- 
put all the modeling data again next 
time you want to add an antenna. Even 
if you have a structural consultant who 
already does this kind of work on an 
ongoing basis for your company, it may 
be wise to find out the answers to these 
questions for your own reference. 

Costs of structural analyses can vary 
widely from consultant to consultant, 
and even from region to region. A bud- 
getary value for a static tower analysis in 
accordance with the current EIA code is 

$3 to $4 per foot of tower height. This 
will cover a basic structural analysis of 
the tower, assuming adequate drawings 
and an up-to-date antenna inventory 
are available, although the design of 

reinforcing or modifying may be extra. 
If no drawings are available, someone 
will have to inspect the tower and mea- 
sure each member, which will greatly 
add to the cost of the analysis. 

A plan of action 
Once the tower has been analyzed, 

the results will tell you if there is any 
reserve capacity left. If not, then no 
additional antennas or lines can be 
added to the tower unless reinforcing is 

installed. In some cases, the tower may 
be overloaded with just the existing 
antennas and lines. In this situation, 
strengthening will be required just to 
maintain the status quo. If the tower 
passes the analysis for the existing load- 
ing and the latest code, be sure to have 
a firm concept of what antennas you 
are proposing to use for DTV. 

Have the structural engineer revise 
his analysis with these new antennas 
added to the existing load and look at 
physically what modifications may be 
required to attach the new antennas. 
You'll need to know total antenna 
weight, windload areas and the physi- 

TOWER ANALYSIS CHECK LIST 
CONSULTANT 

Type of software used? 
Is data kept on file for future reference? 
Engineering consultant only or design/build? 
Can consultant inspect the tower as well? 

TOWER OWNER 
Structural tower drawings 
Member sizes and guy cable sizes 
Site layout including anchor radius 
Foundation details 
Up-to-date list of antennas and transmission lines 

DTV TOWER ACTION CHECK LIST 
Find original tower designer 
Find original tower fabricator 
Find original tower erector 
Determine new loading requirements 
Collect tower drawings and plans 
Inspect tower 
Tower structural analysis 
Plumb and tension check/adjust 
Modify/reinforce or build new tower? 
Consult with tower company regarding analysis, recommendations and/or 
antenna installation 

TYPICAL TOWER ANALYSIS - COSTS VS. HEIGHT 
300 feet -$1,200-$1,500 
1,000 feet - $3,000-$4,000 
1,500 feet - $4,500-$6,000 
2,000 feet - $7,500-$8,000 

Based on EIA -E code, with complete drawings available, up-to-date antenna 
inventory. Static analysis only. More costly dynamic analyses may be required 
under special circumstances, e.g., earthquake, loading conditions, etc. Multiple 
antenna scenarios will require several concurrent analysis, which will also increase 
the cost of the analysis. 
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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. 

SLATEON I The new FP33 gives 
you all the features of 
the FP32A and more, 
including: 

Sealed, conductive 
plastic input poten- 
tiometers 
Dynamic range of over 
100d B 
48V phan 

nemand 
I2V T (A -B) 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 additional 
FP33 or FP32A . 

Comprehensive headphone monitor- 
ifig control with MS stereo matrix 
Internal DIP switches for over 4,000 

So Many Features 
In So Little Space. 

customized set-ups 

If you're looking to bring your mixing to ï 
the next level, make sure to pick up.a 
Shure FP33 portable stereo mixer. 
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Is your tower 
ready for digital? 

cal mounting requirements, including 
any options you can use to limit the 
increase in loading. The transmission 
line details will also be required for the 
analysis. Rigid transmission line, in 
particular rectangular waveguide, adds 
a substantial amount of windload to 
the tower and requires careful plan- 
ning with regard to placement inside 
the tower and hanger attachment. If 
modifications are required, discuss the 
results, options and reinforcing with 
the consultant. Sometimes, site -specif- 
ic wind- and iceloads can be employed 
to "save" an otherwise "condemned" 
tower. 

Selecting a tall tower company 
Does a new tower have to be built? If 

additional height and/or capacity is 

required, and the cost of reinforcing is 

prohibitive, maybe it's time to build a 
new tower. In this case, you need to 
select a few companies to solicit bids 
from. Look for companies that have a 

track record of building tall 
structures that are comparable 
to your requirements. Look for 
companies experienced in all 
aspects of the tower, including 
engineering, fabrication and 
erection. A 2,000 -foot guyed 
broadcast tower is a totally dif- 
ferent class of structure from a 
200 -foot self-supporting cellu- 
lar tower. The type of welding 
used in the shop is just as impor- 
tant as the method of stacking 
the tower, and many minor is- 
sues can directly affect the qual- 
ity of the structure. 

When reviewing bid submis- 
sions, consider the location of 
the company's resources and 
offices. If required, how quickly 
can they mobilize additional field 
resources? Find out about the 

Mounting of Channel 4 WTAE antenna atop a 

modified TF Superturnstile antenna in Fittsburg, 
PA. 

facility workload and other factors that 
may impact your schedule. Some tower 
fabricators will reserve production time 
for a premium, others may offer dis- 
count pricing if their shop is running at 
less than full capacity. Also, consider 

the difficulties in erecting the tower. If 
you have a complicated site, such as 
irregular terrain, difficult access (e.g. 
mountain top) or an existing tower 
nearby, you'll want to have a clear 
picture from your selected contractor 

CALL 1-800-669-9667 
FOR A FREE 

PRODUCT 
CATALOG 

Complete ENG System Solutions From HMS 

Breaking News Demands 
ss Pe J 

COMPLETE 
BROADCAST SYSTEMS: 

GPS Helicopter Systems 

*Truck Microwave Systems 

Complete Portable Systems 

Central Receive Sites 

Digital Links 

STL/FSL/ICR 

Antennas 

Demonstrations Available 

Broadcast 
Microwave 

omoa, Services, Inc. 
5636 Ruffin Road San Diego, CA 92123-6388 
E-Mail: bms@bms-inc.com Fax (619) 560-1637 

http:/www.bms-inc.com Phone (619) 560-8601 

1-(800) 669-9667 

Unsurpassed performance and the latest in 
microwave technology means reliable broadcast 

systems for newsgathering teams around the globe. 
From airborne to remote, we manufacture complete 

ENG system packages. Custom configurations available. 
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lull 

Video Graphics Overlay System 
Ultra high-speed 32 -bit RGB- 
alpha trame buffer 

Multi -layer realtime digital video 
mixer 

SDI, analog component, Y/C, and 
composite video I/O 

Preview and program output 

Linear key output 

Five sub -pixel DVE processors 

Advanced chroma/luma/alpha 
channel keyers 

Two wipe/tile generators 

Seven color generators 

site` 
In a single PCI slot! 

MATROX' DIGIMIX" is a powerful video - 
graphics mix -effects board that comes with 

all the Windows NT' software development 
tools you need to create a high-performance 

video -graphics system for broadcast and 
cable applications. 

Use off -the -shelf software from some of 

the industry's most innovative application 
providers or write your own custom solutions 

for titling, graphics creation, 2D/3D logo 
animation, video paint, still store, and 
2D DVE. 

MOT: TUE WEU THU FRI 

69 54 72 78 84 

ËXTEÑÓÈlt FORECAST 

DigiMix is part of the Matrox DigiSuite' family 

which includes the Matrox DigiMotion'" 
dual -channel motion-JPEG codec/digital 
audio mixer/Ultra Wide SCSI controller card, 

and the Matrox DigiVida' multi -channel 
analog video I/O interface/RS-422 controller. 

Connected to these cards and other third 

party products over the industry -standard 
Movie -2' digital audio/video expansion bus, 

DigiMix forms an integral part of nonlinear 

editing systems, video switchers, DDRs, VOD 

and NVOD servers, instant replay systems, 
time delays, weather information systems, 
virtual studios, and multi -layer effects 
compositing workstations. 

For an up -close look at the best digital mousetrap around, 
give us a call today. 1-800-361-4903 www.matrox.com/video 

Matrox Video Products Group 

tel: 514-685-2630 fax: 514-685-2853 e-mail: video.info@matrox.com 

mattox 
=VIDEO PRODUCTS GROUP 

Metro:. Uqü.de. end d buz are reposed O,,,tradenerts end lid A. 

Uie ouon. end D eb, are trademarks of Moms Becbomo systems. Ltd. NI 
m e, Trademarks we me pmpemes of mee respectwo owners 
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Is your tower 
ready for digital? 

as to how they will safely and efficiently 
build the tower. They should perform a 

site visit prior to finalizing the pricing 
and design. Do they have the equip- 
ment to build your tower? What is their 
engineering capability. Should field con- 
ditions necessitate modifications that 
impact the design? In the case of large 
projects, a full turnkey company may 

be desirable. Such organizations can, 
under one roof, handle the engineering, 
drafting, fabrication, erection and man- 
agement of your tall tower project. It 
was recently noted in a DTV -related 
article that for towers more than 1,000 - 
feet, there really are only three North 
American companies capable of all the 
above. Certainly, for towers in the 
1,500 -foot to 2,000 -foot range this is 

true. 
If the cost of a new tall tower is too 

Digital Traffic Jam? 
Miranda Will Get You Moving 

Miranda Technologies 
2323 Halpern 

St -Laurent, Quebec 

Canada H4S1S3 

Phone: 514.333.1772 

Fax: 514.333.9828 

Call us for more 

information 

Inc. 

Avoid "traffic jams" on the road to the Digital Frontier with 

Miranda's comprehensive line of integrated product solutions... 

like the imaging family - modular, high -quality Audio and 4:2:2 

Video converters, encoders and decoders with optional remote 

control software - all designed for seamlessness and a peak 

performance to keep you in the fast lane! 

At an intersection between the video and workstation worlds? 

Consider Miranda's family of cross -platform Digital Video 

Gateways supporting the entire range of digital imaging formats. 

Whatever business you're driving, count on Miranda to get the 

wheels in motion. 

Some of our digital solutions include: 
4:2:2/NTSC/PAL Composite Encoders/Decoders Serializers/Deserializers 

FrameSyncs, Ancillary Data Processors Line Quadruplers 

4:2:2/CAV D/As and A/Ds 4:2:2/4fsc Converters 

Digital Disk Recorders Computer Gateways 
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expensive for an individual station, it 
could be worthwhile for several sta- 
tions in one market to cooperate on a 

single tall tower project to serve their 
DTV needs. Numerous common tow- 
ers have been built in Canada and the 
United States in previous years, allow- 
ing FM and TV stations to "share" the 
cost of the tall tower and the coverage 
benefits of a combined antenna system. 
Tower leasing and site management 
companies (such as Lodestar in Flori- 
da) may be willing to build and operate 
a common broadcast tower facility, 
leasing the antenna usage back to the 
individual stations. 

It may also be advantageous to bring 
in an outside consultant to review the 
tower design and proposal. A plus to 
this is if the tower company is using its 
own software, the consultant's design 
review will serve as a software check, 
providing added confidence in that com- 
pany's design abilities. However, be 
sure to select organizations that can 
work cooperatively on your project. It 
may also be helpful to use an outside 
consultant to prepare the bid docu- 
ments to ensure you don't overlook any 
relevant specifications, such as steel 
grade, galvanizing, painting and wind - 
and iceloading. This also helps to en- 
sure all bidders are working on a level 
playing field, and you are comparing 
apples to apples when reviewing the 
pricing. 

Beat the rush 
Many broadcasters will be looking at 

their time -frame for going digital. It's 
necessary to start planning now for the 
antenna space on your tower, and to find 
out if the tower is in shape for the new 
loads or if you should be looking at 
building a new tower. Although there 
are lots of regional tower companies, 
many taller tower owners know that 
there are only a few companies capable 
of successfully servicing their needs. A 
simple calculation of "major markets 
'X' number network affiliates" shows 
that there are literally hundreds of tow- 
ers that have to be checked out. With the 
wave of new stations now preparing to 
go digital, it's time to take a close look at 
the condition of your tower to avoid 
being swept away in the flood. 
John McKay is a sales engineer for LeBlanc & 
Boyle Telecom, Ontario, Canada. 
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For its 
astute cus- 

tomers, Vyvx means 

easy satisfaction. 

Because Vyvx is the 

very best way to get 

video from wherever it 

is to wherever you want 

it to be. By whatever 

route: fiber or satellite. 

Count on Vyvx to find 

the best solution for 

each video transport 

situation. Sometimes 

you need an immediate 

satellite uplink. Vyvx it. 

Need the digital quality 

and absolute security 

NEWS, SPORTS, SPE(IAE EVENTS 

ADVERTISING DISTRIBUTION 

TEEEPRODU(TION 

of fiber-optic transmis- 

sion? Vyvx it. 

Vyvx it, too, when you 

need fast delivery. Inter- 

national routing. Fail-safe 

connectivity for a major 

event. Direct fiber service 

to hundreds of teleproduc- 

tion firms. Or national 

distribution of TV spots. 

With just one call, Vyvx 

can schedule fiber routes, 

transponders, teleports, 

and local loops. Vyvx delivers 

your video when and where 

you want it to go. Without 

blood, sweat and tears. 

When it's video, Vyvx it. 

For more information contact us at 1-888-vyvx it (898-9048) ext. 126. 

www.vyvxinfo.vyvx.com. 
T N F I N T F R N 

FIBER 

TIONAL VIDEO SERVICES COMPANY 

SATELLITE TELEPORT 

Vyvx.J 

A Williams 
Communications Group 
Company 
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The cost/benefit of air vs. nitrogen. 
By Lloyd Keyser 

THE BOTTOM LINE: 

Although many stations 

pressurize transmission lines 

with nitrogen, the cost and 

benefits of using air aie worth 

considering. Many stations 

may be unaware that nitrogen 
is highly regulated by state and 

federal codes. Stations can also 

be fined if they fail to provide 

proper safeguards when using 

nitrogen. Modern air -pressure 

systems can avoid the legal 

issues while protecting .,one 

transmission lin: 

Moisture entering a transmission line, whether it has an 
inner conductor or not, condenses and collects as 
water in the lowest gravity point in the horizontal run. 
At the very least, this moisture creates VSWR problems 
of poor signal transmission and can cause the transmit- 

ter to shut down or even worse. Water promotes corrosion, which results 
in oxides that flake from the inner and outer conductors of the line. If these 
oxides fall and collect on the inner insulation rings, they eventually form 
a conductive path that can arc over and result in disastrous downtime so 
the line can be rebuilt. 

The determination of dew point is the key to corrosion prevention. Dew 
point is the temperature at which moisture condenses on a cooler surface 
when the air becomes saturated with moisture. Corrosion begins at the 
dew point; thus, a lower dew point is more desirable. To keep a transmis- 
sion line moisture -free, it is pressurized, most commonly with nitrogen or 
dry air, to maintain a low dew point in the system. Although much has been 
said (and assumed) about nitrogen being a better choice than dry air, there 
are advantages and disadvantages. The choice should be made only after 
careful review of the properties, hazards, cost and availability and system 
design, as well as total system and recurring costs. 

Reliable transmission lines are dry transmission lines. Moisture in the 

76 Broadcast Engineering July 1997 
www.americanradiohistory.com



1 11 

Low 
Pressure 
Swim, ..., 

wise,._ 
4 -Port 
Manifold .. ._ 

2-Slaggaa 

ORegulator High Pressure 
Shut OOffVahValve`r O© e-' 

7 C High Pressure 
Gauge 'l-i-ra 

J J 
ditk . 

High Pressure 

Cylinder 
Support 

Figure 1. Owning th's dual -cylinder system, amortized over a 
10 -year period, costs $281 per year. Operating costs add an 
additional $1,134, bringing the yearly total to $1,415. 

transmission line can lead to transmit- 
ter shut -down and expensive repairs, 
not to mention time off the air. 

General physical properties 
The dew point of nitrogen depends on 

the purity of the gas. Three purities are 
commonly available in 300ft3 cylin- 
ders. The most economical is the indus- 
trial -grade with a purity of 98.8%, a 

moisture content of 32ppm (vol/vol) 
and a dew point of -61°F. This is the 
grade used in the telecommunications 
industry. The second is grade 0 or high 
purity with a purity of 99.998%, a 
moisture content of 3ppm and a dew 
point of -92°F. The third is grade 5 with 
a purity of 99.999%, a moisture con- 
tent of 1ppm and a dew point of -105°F. 
Both the second and third grades are 
used by laboratories. 

GAP (mm) AIR (kV) NITROGEN (kv) 

2 7 8.5 

6 19 20 

10 28 30 

Table 1. Breakdown strength of air vs. 
nitrogen. 

The dew point of ambient air, which is 

used in dry air pressurization systems, 
varies with the moisture content. Pres- 
surized dehydrator systems are designed 
to provide a consistent dew point from 
-10°F to lower than -50°F (63ppm 
moisture content). Dehydrators that 
use membrane technology can achieve 
the lowest dew point. Purity of air is not 
a factor in achieving a dew point. 

The dielectric strength of dry air and 
nitrogen is virtually identical at the 

same dew point: 
1.0005364 and 
1.0005480, respective- 
ly; the difference of 
0.0011593% is irrele- 
vant. Therefore, arc 
suppression is no great- 
er with nitrogen than 
dry air. 

A comparison of the 
direct current break- 
down strength of nitro- 
gen vs. dry air at vari- 
ous gap lengths and at 
293°K is shown in Ta- 
ble 1. 

Hazards 
Nitrogen poses some 

health hazards, while air typically does 
not. Nitrogen is a simple asphyxiant 
and is a colorless, odorless, flavorless, 
non-toxic gas. The liberation of a large 
amount in a confined area, such as an 
equipment shelter, could cause suffoca- 
tion without warning. 

Nitrogen cylinders are furnished at 
2,640psi and should not be transport- 
ed in an enclosed space, such as a car 
trunk, van or station wagon. The cylin- 
der relief valve, consisting of a lead seal 
or a rupture disk, is a safety valve that 
releases pressure in an overheated con- 
dition and produces a startling noise 
upon opening. The noise can distract 
the driver; and the gas can cause as- 
phyxiation in an enclosed vehicle. 

If a cylinder should explode or if a 
cylinder without a limiting orifice is 

mishandled in a way as to shear the top 
valve, it has enough energy to "rocket" 
through a masonry wall. Oil should not 
be used anywhere on a gas regulator. 
Ai; on the other hand, has none of 

these hazards. Dry air is generated in the 
dehydrator at 8psi and, thus, does not 
need special high-pressure equipment. 

Cost and availability of nitrogen 
The most common -size cylinder for 

industrial use is 300 cubic feet, which 
measures 10 inches in diameter and 61 
inches in height, including the safety 
cap, and weighs 143 pounds empty and 
approximately 165 pounds filled. 

Nitrogen is readily available at weld- 
ing supply distributors that are located 
in almost all major cities. One -day lo- 
cal delivery is the norm and it costs 

under 

pressure 
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Nitrogen vs. air 
pressurization 
approximately $15 per cylinder. 

A logistics problem occurs if the cus- 
tomer has, for example, multiple dis- 
tant/remote broadcast sites to supply. 
The cost for remote delivery is estimat- 
ed at $30 to $50 per cylinder. As a 

result, some customers stock several 
full cylinders and have someone in house 
deliver and install at the remote loca- 
tions as required. Storage requires ad- 
ditional building space, proper cylin- 
der restraints and an open vehicle 
equipped with a hydraulic lift to trans- 
port the cylinders in a vertical position. 
A cylinder transported horizontally in 
a pickup truck is difficult to handle and 
extremely hazardous. 

There are additional costs associated 
with selecting a nitrogen system, such 
as a rental fee of $5 per cylinder per 
month, an environmental fee of $6 per 
month per site, the cost of refilling 
cylinders (depends on system leak rates), 

storage racks at $500 to $1,000 for 
three- to six -cylinder capacity, a special 
four-wheel truck for moving cylin- 
ders at about $150, remote site trans- 
portation (time and vehicle to service 
remote sites or time to at least meet 
the supplier at the site to unlock the 
gate and shelter) and the incidental 
costs of ordering, paying monthly 
invoices and storage. In climates 
where inclement weather is a prob- 
lem, there can be additional risk and/ 
or cost to service remote sites. (See 
Figure 1.) 

System design 
Pressurized nitrogen should not be 

used at a site that is not always accessi- 
ble. Vandalism, particularly a ballistics 
hole in the waveguide, would immedi- 
ately deplete the nitrogen tanks. A de- 
hydrator system, however, does not 
need this kind of accessibility. In the 
event of a bullet hole, the system would 
run continuously, protecting the line 
and antenna from moisture and main- 

taining enough pressure to keep the 
station on the air until a repair can be 
made. 

The total system volume to be pres- 
surized must include the volume of 
each air -dielectric line at the site. For an 
earth station antenna site, it may be 
only the feedhorn and, possibly, the 
combiner. For a microwave or broad- 
cast site, the transmission line volume 
is normally quite large, but the feed 
itself negligible. 

The amount of gas required is the sum 
of the total volume, plus an anticipated 
leak rate, plus the volume required to 
maintain pressure during a fast temper- 
ature drop of 35°F in one hour. A tight 
system should have less than 2% leak- 
age. In some leaky systems, gas loss 
may be as high as 10%. 

At least one full cylinder of nitrogen 
should be available for changeover when 
the on-line cylinder is exhausted. Mon- 
itoring procedures range from checking 
the nitrogen pressure daily at a manned 
site, where manual cutover would be 

Test and Measurement 
Whatever your requirements for real time 

MPEG-2 and DVB test and measurement, 

Digital Transport Systems has the hardware 

and software solution: 

Transport Stream Analyzer (TSATM) 

Transport Stream Generator (TSGTM) 

Transport Stream Workstation (TSWTM) 

For powerful, cost-effective solutions, 

Digital Transport Systems is your single 

source. Call us today. 

IJJJ 
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THE ONLY WAY 
WE COULD CUT OUR 

PRICE, WAS TO BUILD 
A BETTER JACK. 

CANOE 
Come visit us in cyberspace a 

F 
hitp://www.canare.com 

Lighter, thinner, faster, cheaper you said. You 

didn't ask for much... 

Well, since we were the first to introduce true 7552 

dual video jacks utilizing microswitch technology 

back in '89, we thought it only reasonable that 

we rise to your challenge. 

Good call on your part. 

Thanks to some innovative design and production 

advances, our next generation Serial Digital DVJs 

will, once again, establish new industry standards. 

What have we done for you lately? 

We substantially reduced the number of parts, 

achieving diminished size and weight while 

preserving durability 

and increasing 

performance. 

Our front loading 

DVJs, with expanded 

bandwidth from DC to 1.4GHz, 

now fit quite comfortably into 

26 position panels. And last but not least, our 

DVis come with the industry's first published 

lifetime warranty. 

Now it's our turn to issue a challenge... 

compare our DVJ-W and DVJ-S with any other 

digital video jacks. Can you find one good reason 

not to switch to Canare? 

CANARE CORPORATION OF AMERICA 
531 5TH STREET, UNIT A, SAN FERNANDO, CA 91340 

TEL: (818) 365-2446 FAX: (818) 365-0479 
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The Good News: The US HD 

The Not So Good News: You 

The Options: 

Option 1 

Convert your existing equipment 

into non -existing equipment 

The HD6000, with serial digital I/O and a data rate of I .5Gbps, is one of a range 

of ten HDTV processors from Snell & Wilcox designed to provide a seamless 

transition between all conventional and high definition standards. 

www.americanradiohistory.com



tandard has been agreed 

xisting equipment is incompatible 

THE EUROPEAN 
INFORMATION 
TECHNOLOGY 

PRIZE 

Winner CCJNATAS 

Option 2 
Convert from 1125/60 

with 1035 active lines and 

1920 pixels to 1125/59.94 

with 1080 active lines 

and 1920 pixels (and vice 

versa) using the HD6000 

High Definition Processor. 

0:001 

SET U4 

o n 

For more information please contact us at: 

USA Tel: + 408 260 1000 Fax: +1 408 260 2800 UKTeI: +44 (0)181 607 9455 Fax: +44 (0) 181 607 9466 

France Tel: +33 
1 45 28 1000 Fax: +33 

1 45 28 6452 Germany Tel: +49 611 99 08 40 Fax: +49 611 30 57 36 

IndiaTel: +91 11 641 2609 / 622 8014 Fax: +91 I 1621 8777 Japan Tel: +81 3 3446 3996 Fax: +81 3 5449 7392 

Russia Tel: +7 095 248 3443 Fax: +7 095 248 1 104 Singapore Tel: + 
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ITICI'()uell 
pI'esslll"LZatIC?I-1 
needed, to cylinder changeover by a 

pressure regulator switching monitor at 
an automated site. Automatic systems 
are relatively expensive, but they are a 
must at remote sites. 

Dry air is generated as needed and, 
therefore, not stored (see Figure 2). 

Purging a transmission line requires 
flushing out the existing air to remove 
moisture. For a 300ft3 system with a 

flow rate of 1.7ft3 per minute, ap- 
proximately 1,065 minutes would he 
needed to replace the oxygen/water 

Litton 
Life Support 
Commercial Products 

CHECK THIS OUT 
Transmission Line Maintenance Made Easy 

Litton's InstaGasTM nitrogen concen ators provide valdable 
protection to coaxial cable while pressurizing with c ean, dry, 
high purity nitrogen. 

HERE'S WHAT OUR CUSTOMERS ARE SAYING... 
"Reliable source of high -purity gas witting minutes of starr -up" 
"Easily configured and compact for many applications" 
"Eliminates safety hazards and hassles of tra ìspor-`ing t oitles" 
"Dramatic cost of gas savings" 

To learn about InstaGasT" products, including e 

the turn -key systems installed on Mt. Wilson, 
California, call or write Litton Life Support, 
P.O. Box 4508, Davenport, Iowa 52808-4508 
(319) 383-6000 (800) 553-1860 
FAX (319) 383-6125 

ociety903roa s Engineers 
Sustairiiñgmbers 
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COST ITEM SINGLE CYL DUAL CYL SEMI -AUTO 

DUAL CY1 

QUAD CYL 

SEMI -AUTO 

DRY AIR 

DEHYDRATOR* 

Complete system 
equipment 

$ 948 1,670 2,364 4,461 2,034 

Paperwork 
@ $50/order 

50 100 150 200 50 

Design engineering* * 

@ $100/h 
401 800 2,000 4,000 400 

Installatior 
@ $40/h 

121 240 240 480 40 

Total costs 1,518 2,810 4,754 9,141 2,524 

Total costsyr 152 281 475 915 252 

*Dehydrator sized to compare with semi -automatic dual cylinder nitrogen system. 
**Design engineering includes developing system requirements; design of system including hazard, 
space, etc.; hardware specifications; and supervision of installation. 

Table 2. Non -recurring system design and installation costs. 

vapor mix. 
Six cylinders of nitrogen would be 

needed according to this formula. This 
represents a $200 charge for the initial 
installation, and each time a major 
repair to the transmission line requires 
flushing the system. Dry air systems are 
designed to operate cyclically or con- 
tinuously, thus the cost of purging is 
based on power consumption. 

Nitrogen generators 
An alternative to nitrogen cylinders 

are a pressure swing adsorption (PSA) 
nitrogen generator and a membrane 
nitrogen generator. These methods were 
originally designed for higher -capacity 
industrial use and require "shop air" 
or large air compressors. 

The PSA nitrogen generator is similar 
in operation to older design pressure 
swing dry air dehydrators. A sieve bed 
adsorbs moisture and oxygen and pass- 
es industrial -grade nitrogen to the out- 
put. These devices regenerate them- 
selves by cycling and "blowing down" 
the moisture and oxygen; some of the 
output nitrogen assists in the process. 

A large compressor and companion 
storage tank require at least 7ft2 of 
floor space and 40ft3 of room volume. 
They are noisy at 80dBa and must be 
well -ventilated to purge the expelled 
enriched oxygen. Less space is needed 
and less noise is generated if compressed 
air is available within the building. The 
sieve bed must be changed every 2,500 
hours of operation. 

The nitrogen membrane process is a 
more complicated version of the dry air 
membrane process. The pressure and 
flow rate determine the nitrogen purity 
as moisture and oxygen are separated 

www.americanradiohistory.com



DIGICART/11. THE VOICE OF MASTER CONTROL. No wonder it's used by virtually every 

major television network in the world. Fact is, DigiCar1 /II is the industry standard for 

playback of bumpers, voice-overs, stingers, and effects. Nothing else organizes, archives, 

and instantly retrieves more than 10,000 sounds with digital quality and precision. It's networkable, uses 

both hard disks and removable media, and supports both fully linear digital audio and Dolby® compression. 

With programmable playlists, full GPI, and serial control, DigiCart/II is your best insurance against dead 

air, missed cues, and make -goods. So test drive a 

DigiCart/II in your facility at our expense. Call 

today and we'll send you one tomorrow. 

DigiCad/ll 

PROFESSIONAL DIGITAL AUDIO 

FREE 
TEST DRIVE 
818.991.0360 

If you're a call -letter station, you can try DigiCart/II for 10 days with no obligation. If you decide to buy it, we'll 

arrange your purchase through one of our authorized dealers. Call (818) 991-0360 or fax (818) 991-1360 today. 

e-mail: info@360systems.com web: www.360systems.com 
Test offer good in the continental US and Canada only. Test oner expires March 31 1998 360 Systems and DigiCart/II are registered trademarks of 360 Systems. 01997 360 Systems 
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Nitrogen vs. < 

pressurization 
by the membrane. These large -capacity 
units are used in process manufactur- 
ing and require external compressed 
air. These two alternate methods range 
in cost from $4,500 to $20,000. 

Air dehydrator 
The membrane air dehydrator is an 

advanced air system for pressurizing 
transmission lines. It provides high 
reliability and low dew point. With 
about 80 fewer parts than a compara- 
ble pressure swing system, a mem- 
brane dehydrator provides an MTBF 
as high as 55,000 hours and a mini- 
mum dew point of -50°F. 

A complete pressurization system can 
be built into a convenient, two -chassis 
package consisting of a dehydrator and 
line monitor. The package contains all 
components typically needed to pres- 
surize an antenna and transmission line 
system. The line monitor panel can be 
mounted in an equipment rack and the 
dehydrator can be located in a remote 
area. Membrane dehydrators are priced 

between $1,800and 
$4,000, depending 
on options and sys- 
tem volume require- 
ments. 

General 
comparison 

There is no mean- 
ingful difference in 
dielectric strength 
between nitrogen and 
dry ait The assump- 
tion that nitrogen is 

better than dry air is 

based on compari- 
sons of nitrogen un- 
der pressure with dry 
air at atmospheric 
pressure. When the 
pressures are the 
same, dry air and ni- 
trogen are about 
equal in terms of peak 
RF power ratings. 
Nitrogen does not support combus- 

tion. However, under high energy con- 
ditions, such as a lightning strike, nitro - 

Figure 2. Owning this complete dehydrator pressurization 
system, amortized over a 10 -year period, costs $252 per 
year. Maintenance costs add an additional $41, bringing the 
yearly total to $293. 

gen may form compounds with the insu- 
lators and change the performance char- 
acteristics of transmission lines. Oxy- 

ll 

osers: 
KTXL, KPIX 

KCRA, WL1--. 

V°EO CNPOMA HUE 

1 I I 

I 
I 

SET UP 

GEN 
LOCK 

PICTURE EC COARSE 
A POSITION PHASE PHASE PHASE 

Guarantee 
o o 3 
o 

°n0- O1g, 
Aud 

Aud 
Off -Set 

AUdO 
OFF® -SET 

sfF 

ea 

Space 

Pric rrom $2,400.00 

o 

III No Visible Quantization Noise 
II Pass VIR/VIT 

Full Proc-Amp Control 
Freeze Field/Freeze Frame 
and MORE.... 

H HOTRONIC, INC. 
1875 S. Winchester Blvd. 

Campbell, CA 95008 (U.S.A) 
Tel: 408.373.3883 Fax: 408.373.3888 
Web Site: www.hotronics.com E-Mail: sales@hotronics.com 
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FIELD PROVEN 

EV already offers the most comprehensive range 
of digital IOTs. 

e have been developed as a result of work performed 

on experimental HDTV transmitter sites. 

s easy going with EEV. Whether your future transmitter is 

analog or digital, EEV has the right product for the job 

rote the EEV IOT is already established as the most cost 

effective solution for analog UHF TV applications. 

Talk to EEV now...the company with unrivalled 

experience and proven track record...and your 

digital dilemma will be resolved! 

USA: EEV Enc.. 4 Westchester Piaza. Eimsiord N ' 10523 

Te': (914) 592 6050 or Toll Free' 1-800-DIAL-EEV Fax: (914) 682 8922 

CANAEA: EEV Canada Ltd.. 6305 Northam Drive, Unit 3, Mississauga. 
Ontario L4V 1H7 

Tel: (905) 678 9811 Fax: (905) 678 7726 

UK EEV Ltd., Waterhouse Lane, Chelmsford, Essex CM1 2QU, England 
Tel: (012451 493493 Fax: (01245) 492492 

Crri, COMPANY MC OF ENGLAND 77BC 
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Nitrogen vs. air 
pressurization 
gen in a dry air dehydrator under similar 
conditions, could also combine with the 
insulators and cause a system failure. 

In a properly grounded transmission 
line, lightning energy is not directed to 
the internal parts of the transmission 
line. Systems containing Teflon insula- 
tor rings will char in a dry air system 
during an arc -over, but will not support 
combustion and burn. Nitrogen also 
will not prevent an arc -over condition. 

Advantages of nitrogen systems 
In the simple one- or two -cylinder nitro- 

gen system, external power is not re- 
quired. In a fully automatic nitrogen sys- 
tem, electrical power is needed to operate 
the control module. Electricity is always 
required for a dry air dehydrator 

Nitrogen does not support combustion. 
Dry air supports combustion, however 
internal transmission line components 
will not support combustion and burn. 

A nitrogen cylinder system is passive 
and does not require a compressor. 

Both nitrogen generator and air dehy- 
drator systems require a compressor. 

Cylinder nitrogen systems are com- 
pletely quiet. Nitrogen generator com- 
pressors, on the other hand, produce 
noise as high as 80dBa. Air dehydra- 
tors vary from 55dBa to 82dBa, de- 
pending on size and voltage. Sound - 
deadening kits are available for some 
systems. 

Advantages of air systems 
Maintenance of a nitrogen system 

requires someone knowledgeable about 
the hazards posed. The person must be 
trained to safely handle heavy cylin- 
ders, know proper operation of the 
valves and regulators, and must be sup- 
plied with proper handling equipment. 
The larger, more complex nitrogen sys- 
tems require highly trained personnel. 

Once installed, membrane dehydra- 
tors, which contain considerably few- 
er parts than other systems, require 
minimal maintenance and a skill level 
commensurate with changing an air 
intake filter. 

Simply the Best... 
Intuitive, Faster Cueing for Live Events, 

Automatically Changes Internal Ballistics 

Ash Vale 
SM -2a Enhanced Slow Motion Controller 

GPI Front Panel Programmable Inputs & Outputs 

Automatically Changes Internal Ballistics with regard to the 
VR or VTR it's interfaced with 

Choice of 4 T -Bar Ranges 

Controls Two Machines 

1000 Cue Memories 

Manufactured and Distributed in the USA by: 
Practical Solutions 26151 S. Vermont Ave. Suite 305, Harbor City, CA 90710 
Phone/Fax: (310) 534-3809 http://www.tiac.net/users/psolns 
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Need To Genlock Your Video System? 
Black Your Tapes? ,ralxtir7rt.rJnm HORITA 

BSG -50 Blackburst, Sync, Tone Generator $289 
6 BNC video/pulse outputs easily configurable to meet specific user needs 
Choose any output mix from 6 blackburst, 4 sync, and 2 subcarrier 
1 Khz, 0dB sinewave audio tone output 
Available at PC Card, PC -BSG, $239; Rack Mount, RM-50/BSG $379 

- OR 
BG -50 Gen locked Black Generator 

All outputs derived from composite video input signal 
6 BNC blackburst output signals 
Black level can be set to 7.5 IRE or 0 IRE 
Composite sync outputs also available 
Looping source video input with terminator ON/OFF switch 

$219 

(714) 489-0240 www.horita.com Unconditional Guarantee 

The initial capital cost of a single 
cylinder nitrogen system is usually less 
than a comparable air dehydrator. Sys- 
tem maintenance, however, is more in- 
tensive. System maintenance includes 
daily monitoring, cylinder handling, 
transportation, storage and changeover. 
Support services, such as ordering new 
cylinders and paying bills, add an addi- 
tional level of expense. 

A membrane air dehydrator requires 
a semi-annual filter change and a com- 
pressor overhaul after 6,000 hours of 
run time. 

In a large transmission line, as for a 
TV station, it may take several cylin- 
ders of nitrogen to purge the system or 
time must be allotted for a vacuum 
pump to evacuate the system. For a 
300ft3 system, from three to six cylin- 
ders are required to adequately purge 
such a system. 

A nitrogen system has a fixed reserve 
volume, depending on tank capacity, at 
any given time. A leak in the system 
may empty the nitrogen tanks in min- 
utes. At that point, moisture will enter 
the transmission line. 

Membrane dehydrators are designed 
for cyclic or continuous running, so, in 
the case of a line problem or vandalism, 
the dehydrator will prevent moisture 
from entering the transmission line, 
though the optimum pressure may not 
be maintained. 

Comparative costs 
Table 2 compares the costs between 

nitrogen and air dehydrator systems. 
All cost figures are estimates based on 
generally published manufacturing pric- 
es for equipment. 

In any application where a pressur- 
ized transmission line is used, a dry air 
system is less costly, less dangerous, 
less space -consuming, less labor-inten- 
sive and less regulated than a compara- 
ble nitrogen system. 

An assessment of needs and situa- 
tions is necessary when any decision is 
made regarding transmission equip- 
ment, and pressurization method is no 
different. Careful assessment and con- 
sideration will lend itself to the imple- 
mentation of a reliable system that best 
fits your needs. 

Lloyd Keyser recently retired as business unit 
manager for the pressurization product line at 
Andrew Corporation, Orland Park, IL. Circle (60) on Free Info Card 
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CD -R63 

Eli 
SM X90 

We heard you. 

:>_:TDK PRO 

(TDI< Professional Series Recording Media 

were not created in a vacuum. They're 

the products of years of collaboration with 

engineers and studio professionals. 

Experts who take nothing for granted and 

leave less to chance. This is the 

audio, video, optical and digital media line 

you asked for. 

The most innovative technology. 

The finest quality. 

The highest reliability. 
Enough said. 

www.tdkonline.com 
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For more information on our complete line of professional recording products, 
please call 1-800-TDI<-TAPE or check out our Web site on the internet. 
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transmission technology 
By Don Markl ey 

Exciters for digital television 

The onset of advanced TV systems, including digital 
television, high -definition television, data and 

multiple audio signals, brings new and demanding 
requirements to the TV system. The new systems, while 
robust and resistant to the noise problems that have 
plagued stations in the past, are of an entirely different 
level of complexity. 

-- For the average station engineer, who 
is somewhat unknowledgeable in the 
digital world, a new language will 
come into use and a new technology 
will be required. It's going to be fun. 

All will not be new and strange. The 
exciter still will perform the accepted 
and usual functions. Namely, generat- 
ing the initial RF signal, controlling 
the frequency to the necessary accura- 
cy and providing sufficient drive for 

Don Markley 

the IPA stages. 
At that point, things change.Rather than simply being 

provided video and audio baseband signals, the digital 
exciter will be supplied with a 19.4Mb/s datastream. 
This datastream will contain all of the signals to be 
transmitted and will be encoded in accordance with the 
format to be transmitted. As has been often reported, 
this may be a single HDTV signal, multiple signals of 
more conventional proportions, interlaced or non - 
interlaced, some or lots of data, etc. All the exciter 
really will be concerned with is that the datastream 
comply with what is identified as the "transport layer" 
specifications. The transport layer includes such items 
as the STL and will convey the encoded signal from the 
studio to the exciter. 

New exciter duties 
Now, the new technology starts. The exciter must use 

the encoded input signal to generate an 8-VSB signal 
for transmission. The total system will use extensive 
digital correction to compensate for the normal non- 
linearities. This correction will extend over adjacent 
channels and will be especially needed in those instanc- 
es where the station will operate with a first -adjacent 
channel. The exciter must also provide frame synchro- 
nization, Reed -Solomon encoding, data interleaving, 
Trellis coding and insert field and frame sync. Although 
all of this may sound frightening, it will have the big 
advantage common to all digital systems - once set up, 

it will stay that way. Stability will be much better than 
in the old analog systems. 

Finally, this complex signal will be converted from 
digital back to an analog signal, which will be filtered 
and upconverted to the .appropriate channel. The IPA 
stage will need to be extremely linear - as will the PA - and additional filtering will probably be needed at 
the IPA stage to eliminate any spurious signals into 
adjacent channels. 

Some manufacturers are providing software and 
RS -232 ports so that system setup and monitoring can 
be performed easily. It will be possible to simply plug 
your laptop into the exciter to observe and control the 
overall system performance. This will be a great help in 
maintaining and troubleshooting the system. 

Again, today's exciters are being designed for total 
hands-off operation. It is only logical to assume that 
the next step will be a modem allowing the chief 

The Harris CD 1 exciter has been on the air at WRAL- 
HD in Raleigh, NC, since 1996. 

engineer to call into the transmitter at the exciter level 
from the privacy and convenience of his own office 
(car, bedroom, watering hole, etc.) Pretty soon we will 
be at the point that the transmitter site is only visited 
for transmitter replacement every 20 years. Alas, we 
poor engineers will become as unused as steam -driven 
cars. 

Adjacent -channel problems 
The big problem with all the new exciters will be in 

obtaining enough correction for the high -power devices 
and for attempting to diplex with first -adjacent channel 
operations. So far; it is fairly well agreed that operation 
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It's DTvConversíon Crunch Ti11111. 

The DTV clock is tick- 
ing. Your stations will 
need new transmitters 
for sure. New antennas 
also. Plus, there's new 
studio and master con- 
trol equipment to spec- 
ify, acquire and install. 
LDL Communications 
Inc. is one of only a few 
leading companies that 
can deliver all of these critical 
DTV components. 

But there's one other critical 
part of the equation that makes 
LDL unique. In fact, it's where 
you really need to start: The 
tower. Whether it's strengthen- 
ing existing towers to handle 
additional antenna bays, or 
erecting new facilities, the 

odds are almost certain that 
you'll need tower work. And 
site surveys, local ordinances, 
FCC and possibly FAA ap- 
provals, custom fabrication, 
erection crews and weather all 

require the most specialized know-how and the longest 
lead-times in the DTV conversion process. 

Other companies you could talk to about transmitters 
and studio gear might be happy to introduce you to a 

tower company. But can they offer you single source 
responsibility for the entire job, including the tower? 
Most won't. But LDL will. We provide single source 
responsibility for everything you'll need, including tow- 
ers, DTV transmitters, antennas and studio gear. 

L.w.RCIN 

FIRST 
THINGS 
FIRST 

You may know us best 
for LARCAN transmit- 
ters. Our new LARCAN 

Landmark' series DTV 
transmitters debuted to 
great acclaim at the '97 
NAB show. In fact, Fisher 
Broadcasting bought the 
first two units for KOMO- 
TV, Seattle and KATU- 
TV, Portland, OR. - 

right on the NAB show floor. 

But did you know that the 
corporate umbrella of our 
parent, the LeBLANC Group 
of Companies, includes not 
only LDL and LARCAN but 
also the world's #1 custom 
tower manufacturer? We 
design, manufacture and - 
with our own crews - erect 

more custom towers than any 
other company. LDL speci- 
fies, sells and installs RFS 

antennas. And we provide 
design, supply and installation 
of studio equipment and facil- 

ities through our affiliation with IMMAD, whose recent 
work includes NBC Olympics facilities, KHOU-TV, 
Houston and satellite uplink facilities for Echostar. 

For single source responsibility for every phase of your 
DTV upgrade, from the tower, transmitter and antenna 
to the studio and master control, there's just one phone 
number to know - 
Call LDL Communications today at 303-665-8000. 

Lr 
COMMUNICATIONS 

IaIiIANC. 
LDL Communications Inc. 650 South Taylor Avenue, Louisville, CO 80027 Telephone: 303-665-8000 Fax:303-673-9900 
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transmission technology 

with the DTV signal one channel below the NTSC 
signal will work, but will require careful correction of 
the digital signal. When operating with DTV one 
channel below the NTSC signal, some degradation of 
the lower edge of the NTSC 
channel will occur and the up- 
per edge of the digital channel 
will experience distortion from 
the filters. The digital correc- 
tion circuits will have to cope 
with that problem to avoid in- 
creasing the bit error rate be- 
fore even reaching the air. 

Diplexing the DTV opera- 
tion one channel above the 
NTSC signal seems at this time 

6MHz channel. That level of performance will have to 
be maintained throughout the transmitting equip- 
ment to realize optimum results from the digital 
process. Fortunately, the major manufacturers seem 

to be rising to meet the chal- 
lenge. The equipment seen at 

Although all of this may 

sound frightening, it will have the 

big advantage common to all 

digital systems - once set up, it 

will stay that way. 

to be unrealistic. There is no 
area in which a loss can be accepted. The top end of 
the NTSC channel contains the aural and color infor- 
mation, while the lower part of the digital channel 
contains vital information. To date, all diplexer man- 
ufacturers contacted have agreed that NTSC +1 chan- 
nel is not possible. 

Remember, it has previously been reported that the 
antenna and transmission line system performance 
must exhibit a return loss of 30dB or more across the 

NAB this year definitely dem- 
onstrated adequate control 
over the digital process to 
compensate for PA non-lin- 
earities up to the transmis- 
sion line input. 

The next few years are go- 
ing to be exciting and are go- 
ing to require a lot of upgrad- 
ing on everyone's part. As an 
alternative, you may want to 

consider taking up fishing in warm salt water. To the 
best of my knowledge, conventional fishing equip- 
ment and all fish are analog. I'll see you there as soon 
as we get all these DTV antennas working. 

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

The Look of Kino Ho 
Flatter the talent and make your set 
sparkle with the cool, lustrous light 

of Kino Flos. Only Kino Flos provide 
a true match to quartz or daylight. 

Controllable, portable and durable. 
Kino Flos pack a pmerful punch, yet 
run on an energy -lean diet. 

For studio or location. Serious light 

you can stand by. 

10848 Cantora Street Sun Valley, CA 91352 
818-767-6528, Voice 818-767-7517, Fax 
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applied technology 
By Jack Gelman 

AT&T's digital transport services 

While the majority of TV broadcasting continues to 
be primarily supported by satellite technology, 

the use of digital, fiber -optic -based transport is increas- 
ing among TV broadcasters. And, although satellite is 

still the preferred method for broad distribution appli- 
cations, land -based digital communications services 
offer greater quality, reliability, security, overall opera- 
tional efficiency and cost-effectiveness for many new 
applications. 

Why digital? 
For broadcasting, terrestrial digital services offer 

several measurable benefits. First among these is flex- 
ibility. Satellite is limited to transmission requiring 
unidirectional, one -to -all transmission within a specif- 
ic broadcast neighborhood on a full-time or reserva- 
tion basis. In contrast, terrestrial services offer the 
flexibility of two-way connectivity and can be either 
full time, scheduled or on -demand with the ability to 
reach endpoints on a global basis. Digital, fiber -based 

gramming with the cleanest image and minimal degra- 
dation. The combination of digital cameras, fiber-optic 
lines and digital recorders can maintain component 
digital signal quality end -to -end, providing studio - 
quality broadcasts from any location. 

Service options 
Terrestrial -based digital video offerings range from 

Integrated Services Digital Network (ISDN) to 45Mb/s 
digital service and asynchronous transfer mode (ATM). 
Providers such as AT&T are responding with a broad 
portfolio of digital networking solutions, which couple 
the best transmission choices with appropriate equip- 
ment options. 

Depending on the requirements of the application, 
traffic requirements at each endpoint location and 
price/performance considerations, a total solution can 
be developed that incorporates a combination of prod- 
ucts and services. Management options are typically 
provided in the service, to help ensure that all elements 

of the network, codecs, 
compression devices, 
routers, workstations, 
servers and the transmis- 
sion facilities are per- 
forming up to specifica- 
tion and are proactively 
maintained. This turnkey 
approach is primarily of- 
fered through collabora- 
tion between equipment 
providers and telecommu- 
nications companies, en- 
suring investment protec- 
tion and the ability to 
incorporate new technol- 
ogy as it becomes accept- 

ed by the industry. 
A variety of digital transmission options can be em- 

ployed to address specific application requirements 
(see Figure 1). These include: 
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Figure 1. The AT&T Media ExtraNet encompasses a variety of digital 

services also cost-effectively support one-to-one or 
one -to -several communications for applications, such 
as programming backhaul, regionalized content distri- 
bution or direct affiliate -to-network and affiliate -to - 

Terrestrial -based digital transmission offers unsur- 
passed reliability, especially for real-time applications 
when there is no opportunity to retransmit content. For 
broadcasts demanding uncompromising quality, such 
as sporting events, high-speed terrestrial digital servic- 
es ensure the highest levels of video contribution pro - 

interconnection technologies. 

ISDN (Integrated Services Digital Network): ISDN 
enables the transmission of voice, data video simulta- 
neously at rates of 56/64kb/s, 384kb/s and 1.5Mb/s. In 
addition, multiple 1.5Mb/s facilities can be bundled 
together to provide higher rates, such as 3Mb/s, 6Mb/s 
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or 10Mb/s. ISDN is ideally suited for locations that 
can't justify full-time high-speed access (remote loca- 
tions or small affiliates) and for applications requiring 
high -bandwidths for short lengths of time (such as 
downloading video clips or commercials). 

45Mb/s occasional or full-time transport: The staple 
of digital video services, this transport method, coupled 
with digital video codecs, allows for NTSC signals to be 
converted to digital and carried over fiber -based net- 
works. New multiplexers and MPEG compression 
devices are rapidly making the economics of this ser- 
vice even more attractive. Service can be ordered in 30 - 
minute increments or as dedicated full-time circuits. 
Options include one- or two-way transmission and 
point-to-point or multipoint connections. Typically, 
applications include live video feeds from venues to a 

broadcast center, backhaul from a satellite uplink or 
downlink and selective (one -to -several) distributions. 

ATM (asynchronous transfer mode): ATM will ulti- 
mately provide the most efficient transport method for 
distributing video files. The ability to handle large file 

sizes, transmit at high speeds and multicast to multiple 
endpoints is well -suited for broadcast industry require- 
ments. ATM also can provide bandwidth -on -demand 
capabilities through switched virtual circuits (SVC), 
eliminating the need for reservation -based point-to- 
point switching. The other major benefit of ATM 
transmission is its ability to handle integrated voice, 
video and data transmissions. For a network opera- 
tions center or a large affiliate, this means increased 
cost savings by integrating their telephone, Internet 
access, data networks and video over a common -access 
facility. 

The Internet: Although the Internet today is not a 
high-speed data transmission network, it represents a 

significant step in the convergence of broadcasting with 
the information age. Driven by the Internet, the new 
network computer will evolve as the convergence of the 
personal computer and television. This application will 
be capable of supporting today's information services 
and tomorrow's broadcast -quality video services. As a 
result, the Internet is rapidly becoming another distri- 
bution tool for the broadcast industry. Web sites can 
relate content being "aired" with content on-line. Vid- 
eo standards, such as MPEG, already are enabling 
consumers to view video files over the web, although 
the size of the files and available modem speeds limit its 
use to the truly dedicated. Ultimately, however, as 
modem rates and access line speeds increase, broad- 
cast -quality video via the web will become a reality. 

Applications 
The range of broadcast industry applications sup- 

ported by high-speed data services is increasing contin- 
ually. The primary drivers today include the need for 

any affiliate or production group to selectively iden- 
tify and download desired content (news clips, pro- 
motional materials, etc); the ability to control escalat- 
ing operational costs through reduced dependence on 
transponder availability; a desire to reduce reliance 
on people -intensive, manual content acquisition; the 
ability to link and consolidate multiple, stand-alone 
operations into more efficient hub architectures for 
broadcast, cable or web -based applications and; the 
need to increase revenue through more accurate and 
flexible ad time -trafficking systems and rapid delivery 
of spots. 

Vendors like AT&T are collaborating with equip- 
ment manufacturers and content providers to create 
leading -edge, broadband -based solutions for the me- 
dia industry. These best -of -breed solutions bundle 
high -quality digital services and advanced technology 
for true end -to -end digital solutions that support a 

wide variety of applications, including remote pro- 
duction, network -based archiving and storage, web - 
based browsing and electronic commerce. 

Working with NBC during the 1996 Olympic Games, 
AT&T created a comprehensive broadcast solution 
based entirely on fiber transmission. For U.S. cover- 
age, NBC used AT&T long-distance digital video 
circuits to create a first -ever "Virtual Broadcast Cen- 
ter," which linked NBC's production facilities in At- 
lanta and New York, 900 miles apart. The center 
enabled NBC to manage the production and editing 
operations between the two locations, significantly 
reducing the number of people and amount of equip- 
ment moved to Atlanta. 

For compression, transmission and multiplexing, 
MPEG-2 4:2:2 Profile @ Main Level digital compres- 
sion technology delivers digital compressed video 
transmissions at the highest levels of quality over a 

given bandwidth. Last year, AT&T and Sony success- 
fully trialed an end -to -end solution at the Republican 
National Convention using the new Sony 4:2:2 tech- 
nology and DS -3 transmission lines that allow broad- 
casters to carry twice the program signal over one DS - 
3 line, or, for pre-recorded video feeds, to send the 
content in half the time it takes for a normal broadcast 
transmission. 

In pre- and post -production, key applications in- 
clude quickly locating archived video and audio clips, 
creating digital storyboards and collaborating with 
others digitally from anywhere on the globe. Several 
technologies are emerging for these applications in- 
cluding MPEG-2, IP -based networks, ISDN and ATM. 

In another case, AT&T is providing broadcasters, 
movie houses and related organizations with a video 
library and distribution service based on ISDN net- 
works. The service offers customers the ability to 
download video clips and images, including news 
features, B -roll footage and other images. Advantages 

Continued on page 104 
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new products 

Portable analyzer 
Leitch 

Serial timing analyzer (STA -7000H): this device 
allows you to easily time serial digital signals (143- 
360Mb/s); the signals are compared to each other or to 
a separate reference signal and analyses are clearly 
displayed on the unit; the analyzer locks to a house 
reference signal and maintains a stable lock for up to 
15 minutes after the signal is removed; it also provides 
error detection and handling monitoring, as well as 
cable length and equalization measurements. 

Leitch, 920 Corporate Lane, Chesapeake, VA 23320; 800-231- 
9673; fax 757-548-4088 

Circle (258) on Free Info Card 

Digital -S product line expanded 
JVC Professional Products 

BR-D750U (editing recorder) 
& BR-D350U (player only): 
these two products bring high - 
end performance of the Digital -S 

format to a broad spectrum of 
users by providing high -quality 
4:2:2 component digital performance 
at an affordable price; the BR-D750U features 4:2:2 component digital 
recording, mild 3.3:1 compression for superior multigeneration picture 
quality and two -channel PCM audio; it uses the same robust v2 -inch metal 
particle tape as the high -end Digital -S products, but features only one audio 
cue track, no jog dial and clear front -panel buttons. 

JVC Professional Products, 41 Slater Dr., Elmwood Park, NJ 07407; 800-582-5825 or 201- 
794-3900; fax 201-523-2077; www.jvcpro.com 

Circle (259) on Free Info Card 

High-performance digital transport for video and audio . 
Fiber Options 

Series 1250SB 12 -bit digi- 
tal transport system: de- 
signed for use within broad- 
cast facilities and remote field 
production, this system links 
composite video and up to 
eight channels of audio; the 
system features a bandwidth 
of 10Hz to 8MHz for video and 20Hz to 20kHz for audio. 

Fiber Options, 80 Orville Dr., Suite 102, Bohemia, NY 11716-2533; 516-567-8320 or 800-342- 
3748; www.flberoptions.com; Info@fiberoptions.com 

Circle (252) on Free Info Card 

Widescreen SDTV camcorder for ENG 
Sony 

DNW-9WS: a DTV -ready camcorder that uses a high-performance widescreen 
Power HAD IT CCD and is designed specifically for ENG environments; the DNW- 
9WS can switch between 16:9 and 4:3 and is ideal for nighttime ENG shooting; 

the camcorder uses a plug-in setup card to store full camera pre -alignment 
making the ENG system instantly ready for a given shooting environment; in 
addition to a two -inch -wide 16:9 viewfinder, the camcorder is capable of full 
broadcast -quality color playback in the field without an adapter. 

Sony, Sony Dr., Park Ridge, NJ 07656; 800 -686 -SONY; www.sony.com/professional 
Circle (251) on Free Info Card 

By Deanna Rood 

Digital non-linear. 
editing system 
United Media 

On -Line Express: a complete- 
ly flexible digital editing and 
media production system with 
real-time performance, allow- 
ing you to provide true broad- 
cast -quality video from your 
desktop under Windows 95 and 
Windows NT; the software 
package uses Matrox's DigiSuite 
PCI bus boardset and interfaces 
with the high-speed Movie -2 bus 
for maximum performance; On - 
Line Express includes an intui- 
tive drag -and -drop time -line in- 
terface, as well as the power to 
adapt to different methods of 
operation; other features include 
instant playback of edits, real- 
time effects, no rendering, real- 
time audio mixing, 2-D and 3-D 
digital video effects, paint, ti- 
tling, compositing, batch digi- 
tizing and other professional 
video and multimedia produc- 
tion features. 

United Media, 4771 E. Hunter, 
Anaheim, CA 92807; 714-777-4510; fax 

714-777-2434; 
www.unitedmediainc.com 
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HEREdS 
NOW YOU CAN ENSURE YOUR 

FACILITYdS 

HAZARD-FREE PROGRESS TOWARD THE FINISH LINE. 
Broadcasters suddenly face their 
most significant technical challenge 
since color. With the FCC's April 
decision on digital broadcasting, 
most TV stations now have only five 

years to convert to digital operation. 
Don't make expensive mistakes. Learn 

the experts by attending Digital Television 
At Broadcast Engineering's 4th annual conference 

DIGITAL 

TELEVISIONJI 
December 3-9,1991 Westlo 0 011e Chicago 

from 
'97. 

For registi n'hi laiou 1 

program updates as the occur, call 

FAX ON DEMAND at 1-800-601-3858 
[available after Julq iS]. 1111 

Presented hq: 

BROaDCaST 
enGineeRinG 

With support from these other INTERTEC5IK-III publications: 
World Broadcast News, Satellite Communications, Millimeter and Video Systems. 

Mad to. Intertec Trade Shows & Conferences 
9800 Metcalf Ave., Overland Park, KS 66212 
FAX to: 913-967-1900. Or call 1-800-288-8606 
or 303-220-0600. 

on advanced television, you can find 

out exactly how to design and build 
the digital facilities you need-now. 

To receive a complete program line- 

up, return this coupon today or call 

toll -free 1-800-288-8606. 
The next five years don't have to be a nightmare. 

With the right preparation, this could be the most 

stimulating and gratifying experience of your career. 

r 
O Send me the complete D'I'V '97 brochure the minute it's off the press. 

Please contact me about sponsorship opportunities. 

Name 

Compaso Title 

flddress 

Cito 

Countro State Zip 

Phone* 

Fax* 
'International guests, please include city and country codes. SOURCE CODE-. SD 

L J 
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new products 

Zoom/focus accelerator 
Turbo Focus Inc. 

Boomerang: this zoom/focus accelerator is de- 
signed to bring hyperzoom speed to TV camera 
focusing and framing; available for use in any profes- 
sional ENG/EFP, studio or field lens, the Boomerang 
automatically zooms out to the maximum tele position while the lens is focused 
and then zooms back to the original position in as little as two seconds; this speed 
is achieved by temporarily overriding the servo speed limits imposed by lens 
manufacturers and by taking advantage of the wide safety margins engineered into 
the servo zoom operating speeds. 

Turbo Focus, 9913 N.W. 20th St., Pompano Beach, FL 33071; 954-340-1969 
Circle (256) on Free Info Card 

Computer displays for prompting 
Listec Video Corporation 

Vu -Lite displays: a line of TFT LCD flat -panel prompter 
displays that incorporates back -lit technology for light- 
ness and brightness; the LCD panels weigh five pounds, 
while the total system weighs 10 pounds; the all -up 
prompter system includes mirror/hood and easy -mount 
adjustable hardware; the displays can produce fully 
saturated colors with no smear and can be driven by 
standard VGA, composite video (NTSC or PAL M) or S - 

Video. 
Listec Video, 707 Chillingworth Dr., West Palm Beach, FL 33409: 561- 

683-3002; fax 561-683-7336 
Circle (255) on Free Info Card 

Dual -antenna truck system 
Advent Communications 

Dual -antenna system: this 
system allows two complete 
uplink chains to be accom- 
modated on a single com- 
pact vehicle; the typical sys- 
tem includes a 2m Advent 
Lynx motorized antenna and 
a 1.2m Advent Newswift mo- 
torized antenna; the anten- 
nas' design allows the larger 
Lynx antennato "clam close" 
over the smaller Newswift 
antenna so that when the 
antennas are stowed for tran- 
sit, they maintain a low pro- 
file; the systems are available 
in analog only or analog dig- 
ital. 

Advent, Preston Hill House, 
Nashleigh Hill, Chesham, Bucks 
HP5 3HE, England; +44(0) 1494 
774400; fax +44 (0)1494 791127 
Circle (260) on Free Info Card 

Accepts compressed 
Digital Signals 
45 Megabit QPSK, 
16QAM, 4 Level FSK 

2-16 GHz In Band 

STL Simplex/Duplex 
2 RU, 6 Audio Sub Carriers 
24 hour Customer Service 

RADIO -fll 
Digital -Analog Heterodyne 

Microwave Systems 

IN' 

MICROWAVE COMMUNICATION PRODUCTS 

Hackettstown, NJ 07840 
(908) 852-3700 

www.nucomm.com 
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Lavalier microphone 
Electro -Voice 

CO2 Pro lavalier 
microphone: this 
new version of the 
COz lavalier micro- 
phone includes five 
additional mount- 
ing clips so that the 
microphone can be 
attached in a wide variety of ways; 
the CO2 Pro includes a wired XLR 
connector module, two types of mi- 
crophone tie bars, a mic-mount tie 
tack and a cable -mount tie tack; also 
included are a single microphone 
cable -holding tie bat; tie -tack mic 
clip, mic-mount vampire clip, cable - 
mount vampire clip and a zippered 
vinyl protective pouch. 
Electro -Voice, 602 Cecil St., Buchanan. MI 
49107; 800-234-6831 or 616-695-6831; fax 

616-695-1304 
Circle (272) on Free Info Card 

Low -profile digital video exciter 
LNR Communications 

DVE exciter series: representing 
the next generation in MPEG-2/ 
DVB satellite uplinks, these digital 
video exciters offer a complete so- 
lution for combining MPEG-2 en- 
coding, DVB modulation and RF 
frequency conversion functions into 
an integrated package; the source 
video, audio and data are input, 
and RF Satcom frequency is out- 
put; the compact size makes these 
units ideal for flyaway or mobile 
DSNG applications. 

LNR, 180 Marcus Blvd., Hauppauge, NY 
11788; 516-273-7111; fax 516-273-7119; 

dvenmtg@Inr.com 
Circle (270) on Free Info Card 

Digital video transport 
Barco 

Luxor digital optical link: the 
slim -line Luxor is a low-cost ver- 
sion of Barco's six -slot Luxor fiber 
link and provides a solution for the 
reliable and secure transport of un- 
compressed video, audio and data 
in all existing standards over dis- 
tances up to 20 miles; the inter- 
changeable units are housed in a 

19 -inch 1U enclosure with two slots 
and the units can be removed with- 
out disconnecting the fiber link; 
Luxor also allows for remote ma- 
chine control such as remote video 
tape recorder start. 

Barco, 3240 Town Point Dr., Kennesaw, 
GA 30144; 770-218-3200; fax 770-218-3250 

Circle (262) on Free Info Card 

HDTV camera 
Hitachi Denshi America 

SK -3000: a multistandard cam- 
era that provides simultaneous 
HDTV and NTSC (16:9 and 
4:3) outputs; the digitally com- 
pressed camera head uses 
2,000,000 -pixel CCDs and op- 
erates in a 16:9 format at all 
times; digital processing is accomplished with a 12 -bit A/D converter and a single 
Hitachi VLSI that has up to 20 -bit internal processing accuracy; the VLSI uses 

0.35 micron technology to provide 1.8 million gates, allowing increased 
functionality over previous VLSI designs. 

Hitachi 150 Crossways Park Dr., Woodbury, NY 11797; 516-921-7200; fax 516-496-3718 
Circle (257) on Free Info Card 

REACH 
NEW 

HEIGHTS 
Telemetrics keeps you on top of 
your world. With fully integrated 
outdoor pan/tilt systems that deliver 
the highest levels of technology, 
reliability and cost -efficiency. 

Telemetrics outdoor pan/tilt systems 
feature complete protection against 
the elements. Plus single cable con- 
nection with multiplexed video and 
serial control. 

One RS -232 serial data train con- 
trols all remote camera operating 
controls and lens functions -- as 

well as pan/tilt, wiper, heater and 
far operations. An on -board data 
decoder forwards serial control to 
the camera and stores up to 64 p -e - 

set positions for pan, tilt, zoom and 
focus. 

It's all the performance and features 
you need to Reach New Heights. 

CAMERA CONTROL SYSTENS 

6 Leighton Place 
Mahwah, NJ 07430 U.S.A. 

201-848-9818 Fax 201-848-9819 
App 'cation simulated for demonstration purposes. 
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new products 
More Rea5on5 to Choose Gepco 

9 ,40,,,,,,,, e 47_ iiJ 1 

x 

1 ( t v4IN.\... 
.c......., 

Cost-effective. Quality Crafted. Your choice of cable type, length and 
color from our extensive selection. Delivered to you on time. Gepco 
manufactures custom cable assembles, audio and video snakes, breakout 
boxes, panels, patch bay wiring harnesses. direct boxes and prepackaged 
cable assemblies for point -of -sale display. All Gepco cable and custom 
products are made in the U.S.A. 

We are authorized distributors for AX, Kings, Neutrik, 5witchcraft, 
EDAC and many more. Gepco stocks audio and video cable In bulk and 
will custom -cut to any length rectuirement for no extra charge. 

1-800-966-0069 
Ask your Gepco sales representative for a free catalog 

Cable, Connectors and Custom Products 

GEPCO INTERNATIONAL, INC. 2225 W. Hubbard, Chicago IL 60612 
312-733-9555 Fax: 312-733-6416 TOLL -FREE: 1-800-966-0069 

GEp 
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CabCAD 
FREE 
Cabinet Design Software 

ZERO St uttron's CabCAD 2.0 

cabinet design software offers a truly 

smart way to design a cabinet or console 

Point and click your way to a complete 

design. When your design is complete. 

display and print a complete bill of materials 

with part numbers and pricing. View your 

designs in plan. elevation and isometric 

vieses. Designs can he exponed to AutoCad 

(DXF) or as bitmaps for use in popular wont 

processing and spreadsheet documents. 

This software does it all! 

Available in Windows 95 and 3.. formais. 

Call Todall for your free ropy or 

download from nor usbsite. 

[1111g "the neat 
idea people" 

Stantron 
A ZERO 
Corporation 
Company 

I. 9001 

12224 Montague Street 
Pacoima, CA 91331 
'Feb (800) 821-0019 
Fax: (818) 8904460 
Website: bttp.//uvvtzerocorpmnr 

Configuration Menu 

Isometric View 

Plan View 

el 

ZERO 

CAD 

Location lighting system 
Kino Flo 

Select location lighting sys- 
tems: Kino Flo's own electronic 
Select ballasts can operate on 
the light stand with the fixture 
or they can be removed as far as 
75 feet away to run the lights, 
allowing the operator to switch 
the light from zero to maxi- 

mum output in half f/stop increments. 
Kano Flo, 10848 Cantara St., Sun Valley, CA 91352; 818-767-6528; 

fax 818-767-7517 
Circle (254) on Free Info Card 

Automated Betacam videotape recycling 
and rejuvenation 
Research Technology International (RTI) 

Pro Line 7100 cart machine with TapeChek Pro Line 
4100 Betacam videotape cleaner/evaluator/recycler: a 
labor-saving computer -operated system that complete- 
ly automates the routine of recycling tapes; the Pro Line 
7100 accommodates one or two TapeChek 4100 clean- 
er -evaluator -erasers and holds 123 small Betacam cas- 
settes, 82 large cassettes or a combination of both; all 
tapes for EFP, ENG, LMS and production VTRs can be 
recycled in one batch; the TapeChek 4100 cleans both 
sides of the tape surface, removing contaminants that 
could damage VTR heads and cause dropouts. 

RTI, 4700 Chase, Lincolnwood, IL 60646-1689; 800-323-7520 or 
847-677-3000; fax 847-677-1311; EmaIl@RTI-US.com 
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Digital video recorders 
Fast Forward Video 

Omega series: a range of stand-alone, multifunc- 
tional digital video decks that replace the most com- 
monly used broadcast tape decks; the series includes 
the Omega Deck single -channel digital video record- 
er, the Omega Double Deck dual -channel version 
featuring independent and simultaneous record and 
playback capability and the Omega RAID Deck dual - 
channel recorder with a built-in RAID (disk array) 
controller; all three versions deliver the advantages of 
smooth random access, non-linear editing with the 
same industry -compatible controls for recording and 
playback. 

Fast Forward Video, 18200 W. McDurmott, Irvine, CA 92714; 
714-852-8404; fax 714-852-1226 
Circle (263) on Free Info Card 
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Choosing az 
intercom system 
Continued from page 52 

the next decision is how big and how much will it cost. It's 
common for an intercom system to mature and evolve (and 
grow) over time so it's important to invest in a system that 
is well -supported by the manufacturer and to design with 
an eye for future needs. 

A distributed crosspoint system is intrinsically infinite in 
size, though limited in the number of available circuits. A 

centralized crosspoint system is limited to the physical 
frame size, but has virtually unlimited circuits. The frame 
size is defined by the number of ports that the circuitry can 
support within one frame. Frame sizes range from 50 to 200 
ports with larger numbers available by tying multiple 
frames together. 

It is rare that a system will fit every situation without some 
attention from engineering. The best system is one that will 
meet 100% of the requirements 90% of the time without 
engineering having to modify or change it. That last 10% of 
events that require engineering to modify or change the 
system are typically the largest and most complicated 
events. Don't hesitate to use a system resource for a function 
that it is not typically used for. A willingness to change the 
system at that level will allow greater versatility while 
keeping costs down. 

Consider the supplier 
Some manufacturers only produce one type of architec- 

ture while others make all types. Most larger systems, like 
in a full-size production truck or a large studio/news 
control room, use a combination of distributed and cen- 
tralized crosspoint architectures. It's not uncommon for 
the two -wire and four -wire components to come from 
different manufacturers because each is considered better 
at one technology than the other for a specified system. 

When discussing your needs with manufacturers, make it 
clear what your engineering manpower resources are. Try 
not to get a system that is so sophisticated or complicated 
that it becomes a maintenance or administration burden. 

The first time I purchased a matrix system, I was intimidat- 
ed by the complexity and versatility. My goal was to emulate 
the two -wire system that the operators were most familiar 
with. The factory perceived this desire as a lack of under- 
standing of the system's capabilities. Instead, I saw it as a wise 

choice. After all, if I wasn't comfortable with the system, the 
operators and other engineers certainly wouldn't be. 

Like the water from a fountain or the elevator I men- 
tioned earlier, intercom systems don't get much notice 
until they fail. So, when all is said and done, if your new 
intercom system meets your operators' needs and does so 
reliably, then you (and the manufacturer) have done your 
jobs. 

Andrew McHaddad is a remote audio maintenance engineer with The 
Nashville Network. 

" 

The Great 
Performe 

It II 

For the 
engineer, the ABS 
transmitter is a joy." 

Matt Sanderford. Marsand. Inc.. in TV Technology 7/96 
(Matt was so impressed with his CSTII transmitter he bought four more.( 

II 

Three year warranty 
Advanced amplitude and phase 
linearity correction 
Individual correction on each 

common mode IOT 

EEV-recommended Thyratron 
Crowbar and Filament Black 
Heat 

Computer supervision. with 
process logic control automation 
and advanced data acquisition 
software 
Direct plug-in to waveguide 
transition on tube output 
Easy access to components 
for servicing 

UHF HIGH POWER BROADCAST TRANSMITTERS 

DVANCED BROADCAST SYSTEMS 

800-499-4554 

4 

Circle (55) on Free Info Card 

DTV is here and 
DIELECTRIC 

is ready with... 
B DTV antennas 

DTV filters 

® DTV combiners 
I 

DTV transmission line 

DTV waveguide 

DTV feasibility studies 

Call today for a copy of our 
DTV Planning Guide 

DIELECTRIC 
Tower Road. Raymond, ME 04071 
(207) 655-4555 . Fax (207) 655-7120 

email . dielectric@maine.com 
www.dielectric.com 
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computers & networks 

Continued from page 22 
The same goes for network seg- 

mentation. It's easy to imagine that 
an accounting group might need to 
exchange many files with an account- 
ing file server. In the same way, engi- 
neering might need to access a com- 
mon drafting plotter for CAD draw- 
ings. How often does accounting 
need to access the drafting plotter? 
Probably never. How often does en- 
gineering need to access the account- 
ing server? Perhaps only on an occa- 
sional basis. This looks like a perfect 
candidate for a segmented network. 

Shown in Figure 1 is a concentrator 
for accounting and a concentrator for 
engineering with a bridge connecting 
the two. The bridge sits in the middle 
between the two networks listening 
in to both segments. When it detects 
a message on one segment of the 
network that is directed to a comput- 
er on the other side of the network, it 
routes that message across from one 
segment to the other. 

Routers, bridges and switches 
Bridges are just one type of device 

used to segment network traffic. Rout- 
ers and switches perform the same 
function, but in different ways. Bridg- 
es allow you to segment a network, 
but they don't do much else. Routers 
not only allow you to segment your 
network, but they may also provide 
some protocol translation. For exam- 
ple, they can allow communications 
between devices speaking Ethernet 
and Appletalk. Routers can also pro- 
vide some limited firewall protection 
in the case of a datastorm. Datastorms 
occur when a network interface card 
(NIC) fails and generates messages 
on the network continuously. The 
router senses this failure and doesn't 
permit the offending packets to pass 
across to other segments. Although 
this may not do local users any good, 
it keeps the datastorm from spreading 
to other network segments. 

Another feature of a router is 
that, in complex networks, it will 
send a packet via the shortest route 
to its destination. When designing 
large networks, you might want to 
consider that some network proto- 
cols cannot be routed. Therefore, 

many large companies have stan- 
dardized on TCP/IP because it's 
easily routed and also easy to con- 
nect to the Internet. 
Network switches are different 

from bridges and routers. Switches 
are generally used to connect major 
areas of a network to a backbone. 
As such, you may see switches used 
to connect your network to the In- 
ternet or you might see them em- 
ployed to connect one building to 
another in larger systems. Switches 
can also be used to provide high - 
bandwidth connections between 
segments. This is something broad- 
cast network designers should con- 
sider, given the tremendous band- 
width required for video. 

With the two parts of this column, 
you now have enough information to 
get started building a network. And 
the best way to learn about network- 
ing is to try it. It's a combination of 
hard core engineering and black art, 
but that's what makes it fun. 

Brad Gilmer is director of network opera- 
tions & technology for Turner Entertain- 
ment Networks. 

applied technology 
Continued from page 93 

of this service include the ability to 
browse, select and distribute video 
footage to approximately 300 loca- 
tions nationwide, all in real time, 
while maintaining high video and 
audio quality. 

New features 
Advanced digital technologies for 

multimedia and the desktop will even- 
tually link multiple video transport 
methods to create a seamless net- 
work for locating and distributing 
content. AT&T is currently trialing 
a new video capture and indexing 
technology that enables broadcast- 
ers to capture aired video content 
dynamically and associate text and 
audio information with it. In effect, 
this creates a transcribed storyboard 
version of the content in real time. 

Such a system would allow autho- 
rized users to search, browse and 
download content for production 

applications or archiving. This ad- 
vance is based on technology from 
AT&T Labs that captures transcripts 
of videos from the closed -caption 
feature, translates this into HTML 
format, adds hypertext links and 
transmits them on the web via high- 
speed digital services. Additionally, 
the supporting software enables 
users to perform content -based sam- 
pling by specifying keywords, full - 
motion video segments or specific 
frames to be captured. 

Increased competition in broad- 
casting is driving the need for unique, 
high -quality content, distributed 
through multiple broadcast, cable 
and Internet distribution channels 
with maximum efficiency, reliabili- 
ty and security. While satellite tech- 
nology will continue to dominate 
one -to -all distribution applications, 
digital networking solutions based 
on fiber-optic transport like ATM 
and ISDN, coupled with emerging 

digital broadcast equipment, video 
compression and storage technolo- 
gies, will give the broadcast indus- 
try unlimited choices and more con- 
trol over costs, program quality, 
reliability and content. 

High-speed, terrestrial fiber-optic 
transport services have consistently 
proven to be a viable option, from 
real-time live transmission to re- 
mote production and editing. As 
the broadcast industry continues to 
evolve, new sophisticated net- 
worked video applications will pro- 
liferate, enabled by industry stan- 
dards and rapidly falling costs for 
digital broadcast equipment, work- 
stations, servers and transmission. 
The result will be an end -to -end 
digital infrastructure, where digital 
fiber -based transport will emerge 
as the preferred method for high- 
speed video distribution. 

Jack Gelman is media industries marketing 
director for AT&T. 

104 Broadcast Engineering July 1997 
www.americanradiohistory.com



1 I r 

Keeping digital 
transparent 
Continued from page 58 
fects of multiple recording generations 
are no longer a factor. Even VTRs that 
are doing mild compression, say 2:1 or 
4:1, can go dozens of generations with 
no noticeable artifacts. 

Also, be aware that there are items in 
the serial digital stream outside of the 
actual video data that can impact the 
handling of the video information. 
Many pieces of equipment, such as 
video switchers, strip off timing sig- 
nals. In digital component video, there 
are no sync pulses anymore; instead 
there are timing reference signals 
(TRSs). There is one at the beginning of 
the active video for each line called 
start of active video (SAV) and one at 
the end of active video called end of 
active video (EAV). Each is comprised 
of four words and the first three are 
unique values, 3FF (all 1s) and two sets 
of 000. These first two bytes are a big 
reason some equipment strip these sig- 
nals off. Once these serial bitstreams 
are converted to parallel data, which 
most equipment does for processing, 
they can play havoc if many video 
signals arriving in a given box have all 
their data lines going from all on to all 
off at once. The fourth word indicates 
whether the TRS is an EAV or an SAV, 

which field of the frame you're in, and 
whether you're in the vertical interval. 
You want the video to have the same 
TRS values out of a box that you put in. 

Some devices use the video index data 
on line 14 in the vertical blanking to 
carry signal legacy information, helping 
some equipment process the signal 
(SMl'1 E RP 186). This data is hard to 
see on a traditional waveform display, 
because only the chrominance data is 

used, and each word represents only 
one bit of an 89 -byte stream. A 0 bit is 

represented by hex value 200 for the 
whole word and a 1 by hex value 204. 
This will show up as a minute change in 
value in the Cr, Cb signals. This infor- 
mation needs to pass through intact. 

Finally, another system can be used to 
ensure your video data values aren't 
changing between devices. This is the 
error detection and handling or EDH 
(SMPTE RP165 ). Devices that conform 

to this recommended standard place 
active and full -field check words in the 
horizontal blanking portions of line 
nine, which is in the vertical blanking. 
Included are two words that contain 
active and full -field error flags. These 
flags indicate whether an 
error has been discov- 
ered at the input of a 

particular box or up- 
stream from that box. 
(For more information, 
see "EDH: Monitoring 
Networked Video," BE, 
April 1996.) 

Because line nine is out 
of the optional video 
area described in 
SMPTE 125M, a box 
that strips and re-inserts 
TRS data and doesn't 
support EDH will re- 
move the history or er- 

rors that the EDH datas- 
tream contained. 

Digital video has 
proved to be robust. 
Once placed in a partic- 
ular domain, it will re- 
tain the state and quali- 
ty it had when it got 
there. Each successive 
domain change intro- 
duces some, although 
often small, degrada- 
tion. These degradations 

can be kept to a minimum by reducing 
the number of domain changes a signal 
must undergoas it makes its way through 
your facility. 

Jim Boston is a consulting engineer based on the 
West Coast. 
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ur self - 
Hs deliver consistent 

qualitq and reliabilitq 

Count on the'best nättfe n t 
industry to give you the best 
alternative in DAs. As the makers of 
the acclaimed Scan Do family of 
computer video scan converters, we 
put the same superior engineering, 
dependability and high performance 
into our Distribution Amplifiers for 
video, S -Video and RGB/YUV. So 
you can put quality into all your 
stand-alone applications. 

2 to 6 outputs 
upports distances up to 250 ft. 

High bandwidth, flat to 30 MHz 
Optional rackmount kits 
3 -year warranty/30-day guarantee 
Designed and manufactured 
in the USA 
Starting at S295 

Communications 
pecialties, Inc. (ol 

Call: 516.273.0404 or Fax To: 516.273.1638 
Email: infoecommspecial.com 
Internet: http://www.commspecial.com 
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CC100 CLOSED 
11_33 CAPTIONING DECODER 

ct bYs CC,fJO 

Approx. 3" x3'k7/8' 

$190 - that's all it costs to ensure your closed 
captioning data is valid 

Decodes line 21 data and inserts text into baseband video 
Small enough to hang behind picture monitor 
30 second installation (video in-video+text out) 
Switchable between language 1 and language 2 
Switchable between captioning and text 
Superb video specifications 

broadcast video systems corp. 
40 West Wilmot St., Richmond Hill, Ontario L4B 1118 

Ph(905)764-1584 Fax(905)764-7438 E-mail:bvs@bvs.on.ca 
Website: www.bvs.on.ca 
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THE PROFESSIONAL'S SOURCE FOR PHOTO, 

PHOTO - VIDEO - PRO AUDIO 

FOR ORDERS CALL: FAX (24 HOURS,: 

800-947-9928 800-947-9003 
212-444-5028 212-444-5001 

MOST ORDERS SHIPPED 
WITHIN 24 HOURS 

OVERNIGHT SERVICE AVAILABLE 

On the Web: http://www.bhphotovideo.com 

72 MILLER 
Fluid Heads and Tripods 

The silky, smooth action of each Miller Fluid Head is the product of 
the finest quality cast and machined parts functioning together in 

a fluid environment. They are engineering masterpieces, built to 
operate under extreme conditions. They're engineered to excep- 
tionally fine tolerances and their mechanisms are protected effec- 
tively against ambient moisture and dust. 

Miller 20 -Series lI 
Fluid Head 

Dynamic fluid drag control 
Sliding/quick release camera platform 
Weighs 4 lbs. - handles up to 22 lbs. 
Counterbalance system compensates 
for nose heavy or tail heavy camera 
configurations and permits fingertip 
control of the camera throughout the 
tilt range. 
Includes Independent pan and tilt 
locks, bubble level, dual pan handle 
carriers and integrated 75mm ball lev- 
elling. 

Miller 25 -Series II Fluid Head 
100mm ball level fluid head Robust, lightweight, low profile design 
Quick release camera platform Weighs 7lbs.-handles up to 25 lbs. 
Multi -step fluid drag system and integrated counterbalance sys- 
tern provide ultra -smooth, repeatable pan -and -tilt fluid control 
and finger-tip canner balance for ENG camcorders, Industrial CCD 
cameras or small studio cameras 

40601 -Lightweight Tripod 
Weighs 4.5 lbs., supports up to 30 lbs. 
Minimum height down to 24', maximum height to 57'. 
Extremety portable, folds down to 33' 
Engineered from thermoplastic moldings, 
diecast alloy and hard anodized tubular alloy. 
Fast, one turn, captive leg locks 
Includes 75mm (3') ball levelling bowl 

#649 -2 -Stage Tripod 
Two extension sections on each leg. Operates at low levels as well 
as normal heights without the use of mini legs. 
High torsional rigidity, no pan backlash 
Weighs 6.6lbs., supports 50 lbs. Very portable, folds to 27' 
Includes 75mm (3') ball levelling bowl 

System 20 6336-Millar 20 Head, 601 Lightweight Tripod, 
On Ground Spreader 

System 20 ENG 6339-Miller 20 Head, 649 2 -Stage Aluminum, 
On Ground Spreader 

System 25 6500-Miller 25 Head, 611 Lightweight Tripod, 
On Ground Spreader 

System 25 ENG 6502-Miller 25 Head, 641 2 -Stage Aluminum, 
On Ground Spreader 

Vinten 
Vision SD 12 

Pan and Tilt Head with Serial Drag 
The Vision SD 12 head features "Serial Drag" pan and tilt system. 
System consists of a unique, permanently -sealed fluid drag and an 
advanced lubricated friction drag. You achieve the smoothest pans 
and tilts regardless of speed, drag setting and ambient temperature. 

Patented spring -assisted counter -balance system permits per- 
fect "hands-off" camera balance over full 180° of tilt. 
Instant drag system breakaway and recovery overcome inertia 
and friction for excellent "whip pans'. 
Consistent drag levels in both pan and tilt axis. 
Flick on, flick off pan and tilt caliper disc brakes. 
Greater control, precision, flexibility and "touch" 
Touch activated, time delayed illuminated level bubble. 
Working conditions from as low as -40° up to +60°C. 
SD 12 weighs 6.6 lbs and supports up to 35 lbs. 

Vision Two Stage ENG and 
LT Carbon Fibre ENG Tripods 

The ultimate in lightweight and innovative tripods, they are avail- 
able with durable tubular alloy (Model 63513) or the stronger and 
lighter. axially 8 spirally wound carbon fiber construction (Model 
13523). They incorporate torque safe clamps to provide fast, safe 
8 self-adjusting leg clamps. 

"Torque Safe" requires no adjustment. Its unique design adjusts 
itself when required. eliminating manual adjustment and mainte- 
nance and making for a much more reliable clamping system. 
New hip joint eliminates play and adds rigidity. 
They both feature 100mm levelling bowl, fold down to a com- 
pact 28", and support 45 lbs. 
63513 weighs 6.5 lbs -13523 CF (Carbon Fibre) weighs 5.2 lbs. 

Vision 12 Systems 
Vision 12 systems include 63364-3 SD 12 dual fluid 8 lubricated 
friction drag panrilt head, single telescoping pan bar 8 clamp with 
100mm ball base. 

SD -12A System 
SO -12 pan and tilt head 

3518-3 Single stage ENG 

tripod with 100mm bowl 
3363-3 Lightweight 
calibrated floor spreader. 

SD -12D System 
SD -12 pan and tilt head 
3513-3 Two -stage ENG 

tripod with 100mm bowl 
3314.3 Heavy-duty 
calibrated floor spreader 

VIN-5ST and VIN-10ST 
Compact 8 lightweight, they Ideal for the latest 
maintain Vision performance generation of dockable and 
and quality. one-piece camcorders. 
Provide total stability and dura- Compatible with all Vision 

bility with payloads up to 33 lbs. accessories, 

VIN -SST includes Vision 5LF head, single stage toggle clamp 
tripod, spreader and soft case. 
VIN -1031 includes Vision 1OLF head, single stage toggle clamp 
tripod, spreader and soft case. 

Canon 
IF+ Series 1/2 -inch & 2/3 -inch Zoom Lenses 
Canon's IF+ family of lenses are engineered to meet the needs of the next generation of broadcast- 
ing while meeting the standards of today. Besides having the widest wide angle lens available, the 
IF. lens sedes have wider angles at shorter M.O.D. (Minimum Object Distance), provide higher 
MTF performance and incorporate Hi -UD glass for reduced chromatic aberration. In addition to 
superb optics they're all designed with Canon's "Ergonomic Grip" for fatigue -free shooting over an 
extended time. IF. lenses are your assurance of unsurpassed quality and performance for today and tomorrow. 

J15ax8B J20ax8BIRS/IAS 
A next generation Internal focusing lens with the shortest MOD and widest Excellent for ENG, sports and production, the J20aX8B 
angle of any standard lens, the J15aX8B IRS/IAS is a standard ENG lens that IRS/IAS lets you squeeze In shots from 8mm and still 
lets you shoot in tight or restricted areas at the closest minimum object dis- take you all the way out to 320mm with Its built-in exten- 
tance ever possible and capture more of the subject. It incorporates all the der. Incorporates all IF+features, plus is the only lens 
great features of IF+lenses including a built -In 2X extender, high MTF perfor- (besides the J9aX5.2B IRS/IAS) with avari -Polar lens 
mance, Hi -UD glass, square lens hood and Canon's "Ergonomic Grip". hood, enabling rotation of attached filters. 

J VC GY-X2B 3-CCD S -VHS Camcorder 
Ile Newly designed three 1/2" CCD image sensors deliver 750 lines of horizontal resolution 

and superb signal-to-noise ratio of 62dB 
Micro -lens technology provides exceptional sensitivity of F8.0 at 2000 lux and LOLUX 
mode lets you shoot with almost no light! Shoot superb footage with excellent color bal- 
ance at a mere 1.5 lux 
Variable Scan allows flicker -free shooting of a computer screen 
Full Time Auto White circuit lets you move from Incandescent to 
fluorescent to outdoor lighting without changing white balance or the filter wheel. 
Quick Record Mode - when turned on the camera is set to the auto iris even if lens 

is set at manual. Also activates Automatic Level Control and Extended Electronic Iris which provides both variable gain and variable shut- 
ter. Shoot continuously from dark room to bright outdoors without having to adjust gain, Iris or ND fitter 

Dual output system allows camera output to be connected directly to an external recorder 

NEW! KY -D29 3-CCD Color Video Camera 
One of the most sensitive cameras ever developed, the KY -029 sets the standard 
for 3-CCD cameras and is also ideally suited for today's digital recording formats. 
With a sensitivity F11 at 2,000 lux, the KY -D29 can shoot In light as low as a 

remarkable 0.35 lux. It also offers a signal-to-noise ratio of 65 dB (with its DNR 
function on), and delivers 850 lines of horizontal resolution. The exceptional reso- 
lution and sensitivity of the KY -029 are achieved by three new 760,000 pixel 2/3' 
interline transfer (IT) CCDs, the highest pixel count in the industry. 

All -New Digital Signal Processing 
Advanced 14 -bit Digital Signal Processing (DSP) and 3 -dimen- 
sional Digital Noise Reduction (3D DNR) circuitry make this 
camera ideal for acquisition with todays popular digital formats. 
especially JVC's revolutionary new Digital -S. 
DSP within the camera provides astonishingly crisp, high -quality 
images, while minimizing analog distortions and noise. DSP also 
makes the camera more flexible and easy to use. It even 
smooths the transitions between gain and white balance settings 
so that viewers won't notice sudden changes of settings while 
the tape is rolling. 
Digital signal processing is enhanced with new 30 digital noise 
reduction circuitry to make it even more practical. By mixing 
multiple frames to cancel out random noise, men using motion 
detection to minimize lag. JVC's exclusive 3-0 DNR produces 
dramatic results, far superior to any other DSP camera. 

Super Lalua tar Extremely Low Light Shooting 
Incredible new Super LoLux technology allows you to obtain a 

broadcast -quality picture in light as low as 0.35 lux. This extra- 
ordinary low light capability is the best ever achieved' and is 
made possible by utilizing JVC's exclusive LoLux dual pixel 
readout technology (increasing gain by 6 dB without introducing 
noise) while at the same time doubling the pixel readout integra- 
tion time to 1/30 second. 

Versatile Docking Capability 
Extremely high quality 4:2:2 digital recordings can be made by 
docking the KY -D29 to JVC's Digital -S BR -D40 dockable 
recorder. This digital combo produces recordings far superior to 
any component analog camcorder, or 4:1:1 digital 
camcorderThe KY -029 also docks directly to JVC's BR-DV10 
DV -format and BR -5422 S -VHS dockable recorders andcan dock 
to Betacam SP recorders using an adapter 

Features for a 

Wide Range of 
Applications 

The KY -D29 is 

loaded with a 

wealth of high- 
performance features, making it ideal for a wide range of broad 
cast and professional applications. Built-in continuous auto black 
(CAB) continuously takes a black balance setting, and full-time auto 
white for continuous compensation of color temperature changes, 
balance the camera in real time. all the time, This allows you to con- 
centrate on getting the shot, and not on adjusting the camera. 
Because different shooting situations require flexibility, the KY -029 
offers selectable vertical resolution. In the Standard Mode, the cam- 
era produces 380 TV lines of vertical resolution. However, in the 'V - 
Plus' high vertical resolution mode, the camera puts out 420 TV lines 
of vertical resolution, allowing you to increase vertical resolution 
without sacrificing sensitivity or lag, while maintaining 850 N lines of 
horizontal resolution.. 
Focusing is easier than ever with Accu -Focus. By momentarily 
decreasing depth of field, fast 8 critical focus is achieved instantly. 
Commonly used features can be activated without having to scroll 
through layers of menus. Features such as shutter control, variable 
scan, black stretch, black compress, CAB, iris modes. Accu -Focus, 
DNR and zebra are all menu -free. And for those times when events 
move so fast it prevents you from making any settings whatsoever. 
the KY -D29 's Full Auto Shooting (FAS) mode controls all of the cam- 
era's requiring you control only the focus, zoom and trigger. 
Other camera features include a built -In time/date, built-in zebra level 
selection switch, an f-stop display in the viewfinder, and a 'battery 
remaining' display for Anton Bauer battery packs. A special Black 
Stretch/Black Compression circuit is also included. 

Panasonic 
Broadcast &Television Systems 

AG-DP800H Súa ERcAm 
!INKS -VHS 3-CCD Digital Signal Processing Camcorder 

Three high -density 380,000 pixel CCDs with half -pitch pixel offset achieves 
750 lines of horizontal resolution, SIN ratio of 60d8 and sensitivity of f8 at 
2000 lux. Additionally the Frame Interline Transfer (FIT) CCD5 minimize verti- 
cal smear even in very bright Illumination. 
Digital Signal Processing circuitry provides four valuable benefits 
1) Consistently reliable up -to -spec performance. 
2) Fine adjustment of a wide range of parameters. 
3) Memory storage and instant recall of specific settings. 
4) More flexible and higher quality image processing, easier maintenance, 

Super High Gain mode allows shooting under illumination as Two Hi-fi stereo audio channels with a dynamic range of 80 dB, 
low as 2 lux while retaining detail and color balance. as well as two linear audio channels with Dolby NR. 
Synchro Scan function allows flicker -free shooting of computer Has a 26 -pin connector for convenient backup recordings using 
monitors. Electronic shutter increments can be set variably an additional VCR equipped with a 26 or 14 -pin connector 
from 1/61 seconds to 1/253 of a second. Phantom power can be supplied to an optional mic. Power can 
Built in internal time code generator lets you record with be switched off to prevent battery drain when not in use. 
SMPTE LTCNITC (LongitudinalNertical Interval) time code 

wDP-800H "Ls" Package: 
DP -800H Supercam 3-CCD camera head with 
1.5" electronic viewfinder and Anton Bauer Gold 
Mount battery plate 
Fujinon S14x7.5 BRM 14:1 servo zoom lens 
CC -S800 soft carrying case 
WV -0T700 tripod mounting plate 

DP -800H "XL" Package: 
DP -800H Supercam 3-CCD camera head w/1.5" electronic 
viewfinder and Anton Bauer Gold Mount battery plate 
Fujinon S14x7.5 BRM 14:1 servo zoom lens 
CC -H800 Thermodyne hard shall carrying case 
WV -01700 tripod mounting plate 
Two Anton Bauer Digital Trimpack 14 batteries 
Anton Bauer 2 -position quick charger 

72 sachtler 
VIDEO 14/100 FLUID HEAD 

Sachtler Touch and Go System 
Integrated sliding battery plate 
Strengthened dynamic counterbal- 
ance in 2 steps 
Frictionless leak proof fluid damping 
with three levels of drag 
Vibrationless vertical and horizontal 
brakes 
Built in bubble for horizontal 
leveling 

HOT POD TRIPOD 
SERIES 

Especially developed for use in 

ENG, the Hot Pod tripod is the 
fastest in the world. The central 
locking system is activated on all 
three legs at the same time, while 
the pneumatic center column eas- 
ily makes it possible to have the lens at a height of over 7 feet. The 
elevation force of the center column is factory set and doesn't 
require any setup. When moving to another location it can be car- 
ried by its handle located at the center of gravity. 

ENG TWO -STAGE TRIPOD SERIES 
Sachtler two -stage tripods have an enlarged height range (lower 
bottom and higher top position) so they are more universal. Lags 
can be locked in seconds with Sachtler's quick clamping. There are 
also heavy duty versions for extra stability. The heavy duty alu- 
minum has a 20mm diameter tube vs. 16mm and the heavy duty 
carbon fiber has a 24mm diameter tube vs. 22mm. All heavy duty 
two -stage tripods have a folding tripod handle. 

NEW: Sachtler CADDY systems 
Now Sachtler quality is available to low budget users. The price of 
a CADDY system includes the new 7 -step dampened CADDY fluid 
head, ultra -light but rugged carbon fiber tripod, lightweight 
spreader and either a soft bag or cover.The CADDY fluid head fea- 
tures an adjustable pan arm, 7 step adjustment for quick counter 
balance and the sett -locking Sachtler Touch and Go System. 

CAD 01 Single -Stage ENG Carbon Fiber System: 
CADDY Fluid Head ENG Single -Stage Carbon Fiber Tripod 
SP 100 Lightweight Spreader Transport Cover 100 

CAD 2A 2 -Stage ENG Carbon Fiber System: 
CADDY Fluid Head ENG 2 -Stage Carbon Fiber Tripod 
SP 100 Lightweight Spreader Soft padded ENG Bag 

Lebec 
iVBATTHEWS 

P100 Portable Pneumatic Pedestal 
The P100 is a small size pedestal that offers great flexibility with- 
out taking up too much space. Featuring an advanced air pressure 
system, the P100 smoothly handles loads up to 
661bs., easily accomodating professional cameras 
used in a studio. Ideal for CAN, small studios, 
event and wedding video as well as all kinds of 
industrial and institutional applications, 
Air Pressure System: 

Air pump attached to the main body frame allows 
air to be pumped into a column anywhere and 
anytime - even while a camera is mounted on the 
pedestal. This allows you to check and adjust the 
air pressure while using the pedestal and avoid 
over -filling of air. 
Air pressure can be gradually 
adjusted by discharging air 
through a bleed valve when 
too much air has been 
pumped into the column. 
There Is also a relief valve that automatically lets air out 
when air pressure inside the column exceeds the uni- 
form value, bringing it below the uniform value. 
Large double wheel 5" casters allow the P100 to move smoothly 
and quickly. Wheels and caster axiles are easily fixed by the dou- 
ble stopper system. 
A track lock mechanism locks the wheels of the pedestal so that 
it only moves in a desired position. 
Cable guards prevent the casters from rolling over and becoming tae- 
gled in camera cables when the tripod is moved around in a studio. 
Large steering wheel affords greater ease in handling when shift- 
ing columns up and down or when moving the pedestal. 
Maximum and minimum height is 31" to 61". By attaching the 
optional LA -100 Low Angle Adapter to the dolly for shooting at 
low angles. (Height from the ground to mount is only 10"). 
The column and dolly can be quickly disassembled for conve- 
nient transport. The column weighs 18lbs. and the dolly 16 lbs. 

H80 Professional Fluid Head 
A premium fluid head, the H80 incorporates 
a patented drag control system that provides 
the smoothest pan and tin available. 

Unlike conventional drag systems that have 
click stops at predetermined points, Libec's 
Continuous Drag Control System provides 
infinite control of drag tension allowing 
smooth, rapid movements as well as very 
slow movements. 
Continuous Counter Balance Control System provides optimum 
camera balance with tilt angles of + 901' or -90°. 
Designed to withstand the most demanding environments, the 
H80 is fully operational even in temperatures as low as -22°F. 
H80 supports up to 37 lbs. and has a 100mm claw -ball to simpli- 
fy camera leveling. 

H70 Professional Fluid Head 
The H70's patented counter balance mechanism sup- 
ports various operating configurations including 
stand-alone cameras, camcorders and studio 
cameras with large viewfinders.. Perfect balance 
can be obtained with settings from 0 to 3, 
depending on camera weight (from 15 to 33 lbs.) 
and tilt angle. 

Sliding balance plate features a locking mecha- 
nism and allow a total of 4" (100mm) of travel for 
camera balance. Has a 100mm claw ball. 

SEVEN-DAY CUSTOMER SATISFACTION GUARANTEE monimommi6in' 
www.americanradiohistory.com



VIDEO and PRO AUDIO 
TO INQUIRE ABOUT YOUR ORDER 

800 221-5743 212 807-7479 
OR FAX 24 HOURS 

800 947-2215 212 366-3738 

NrXVUS 
Cards 

119 WEST 17TH STREET, NEW YORK, N.Y. 10011 

STORE & MAIL ORDER HOURS: 

Sun 10-4:45 Mon & Tues 9-6 Wed & Thurs 9-7:15 
Fri 9-2 Sat Closed 

Nria 
POWER VEST SYSTEM 

The Power Vest combines the comfort 
and convenience of a photo -journalist 
style vest with the power of NRG's 
highest capacity power belt. Available 
in two styles, the Field model is 
designed for use in a field production 
environment, while the Event model is 
for shooting events where style is 
everything. The Field model is rugged- 
ly constructed from black high density 
weatherized ballistic nylon and has an 

open -cut style that makes it comfort- 
able to wear in a variety of climates. 
Also has a highly adjustable design to fit almost any physical pro- 
portion. 

Internal and external pockets for blank tapes and accessories, a 

clear insert window for a press pass or business card, D -rings 
for cables and microphones, and an integral padded camera rest 
on the right shoulder. 
Cleverly concealed inside the vest is your choice of 12 -volt 86 
watt hour or 13.2 -volt 95 watt hour nicad cell packs. 
A control bac on the front features dual power outputs (dual cig- 
arette, dual XLR or mixed). 
7 -stage "fuel-guage", charge status indication and auto -reset 
short/overload protection. 

The Event model is very simlliar to the Field except in place of 
rugged fabric and pockets it features shoulder to sternum black 
satin tux fabric. Worn under a suit coat, the Event model is indis- 
tinguishable from a formal dress vest and it still retains interior 
and low exterior pockets. Both vests Include 300 -series charger 
(12 hrs.) and can be used with the optional Intelliquick Fast 

Charger (2 hrs.). 

POWER CAN SERIES 
For powering single or multiple pieces of 
12v DC equipment for extended periods 
of time, nothing beats the power and con- 
venience of NRG's Power -Can Series. It 

integrates an ultra -high capacity, high -dis- 
charge -capable UPS type lead acid power 
cell, a world-wide fast charger, and com- 
puter -controlled monitoring system with 
display -in a Angle, rugged package. Connect 
up to four pieces of equipment simultaneously. From a 

midnight emergency scene to a wedding reception in the park, the 
Power -Can delivers ample power for extended running time. 

Recharge in 8-10 hours by simply plugging the Power -Can into 
any source of AC power (90-250v AC) 
LCD display shows discharge/charge status, voltage etc. 
An optional "Power Dolly" allows the Power -Can to be rolled for 
easy transport. 
Available in 18, 28 and 40 amp versions, each Power -Can has 

either four cigarette lighter connectors, four 4 -pin XLR connec- 
tors or two of each. 

HrnTA 
BSG -50 

Blackburst/Sync/Tone Generator 
The BSS -50 provides an economical means for generating the 
most common RS -170A video timing signals used to operate vari- 
ous video switchers, effects generators, TBCs, VCRs, cameras and 
video edit controllers. 

6 BNC video/pulse outputs 
Now available: 6 blackburst. 4 sync, 2 subcarrier 
Each sync output individually sellable for composite sync, com- 
posite blanking, H -drive, or V -drive. 
Separate buffer for each output -maximum signal isolation 
1 KHz, 0dB sinewave audio tone output, locked to video 
Outputs can easily be configured to meet 
specific user and equipment needs ..................................'289 

CSG-50 
Color Bar/Sync/ Tone Generator 

Generates 
full/SMPTE color 
bars, blackburst 
and composite 
sync signals. 
Built-in Amer can 
automatically 
switch video out- 
put from color bars to color Clack after 30 or 60 seconds. Easy 
and convenient for producing tape leaders and striping tapes 
with color bars and black. 
Front panel selection of full -field or SMPTE color bar patterns or 
colorblack (blackburst) video output. 
Includes crystal -controlled, 1 KHz, OdB audio tone output. 
Outputs: video, sync, ref frame, 1 KHz, 0dB 
Audio tone switches to silence and color bars change to black 
when using 30/60 second timer 
Fully RS -170A SC/H phased and always correct. 
No adjustment required ................................................... 4349 

WE STOCK THE FULL LINE OF 
HORITA PRODUCTS INCLUDING: 

WG -60 - Window Dub Inserter 
TO -50 - GeneraterAnserter 
TRO-S0 - Generator/Inserter/Search Speed Reader 
TR0-50PC - Has all of the above plut RS -232 control. 
VO -50 - VITC Generator, LTC-VITC Translator 
VLT-50 - VITC-ToLTC Translator 
VLT-5OPC - VITC-To-LTC Translator / RS -232 Control 
RLT-50 - HI8 (EV0.9800/9855)TC to LTC Translator 
TSG-50 - NTSC Test Signal Generator 
SCT -50 - Serial Control Titter "Industrial" CG, 

Time -Gate Stamp, Time Code Captioning 
SAG -50 - Sale Area, Convergence Pattern and 

Oscilloscope Line Trigger and Generator 

QUAD 2702/2401 
Four -Position Power/Chargers 

The lightest (and 
slimmest) full featured 
four position chargers 
ever. They can fast 
charge four Gold Mount 
batteries and can be 
expanded to charge up to 
eight. They also offer power 
from any AC main: all in a 

package the size ofa notebook tV 
computer and weighing a mere lour 
lbs! The 40 watt 2401 can charge ProPacs in two hours and 

TrimPacs in one. Add the Diagnostic/ Discharge module and the 

DUAD 2401 becomes an all purpose power and test system. The 

70 watt QUAD 2702 bundles all Power/Charger features in the ulti- 
mate professional power system. 
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V-16 AND V-20 
Professional Camera Stabilization Systems 

The GLI0ECAM V-16 and V-20 Camera Staailization Systems allow you to walk, run, go up and 

down stairs, shoot from moving vehicles aid travel over uneven terrain without any camera 

instability or shake. Designed primarily for professional video and 16mm motion picture cam- 

eras, the Glidecam V-16 stabilizes cameras weighing from 10 to 20 pounds and the V-20 from 
15 to 26 pounds. They are both perfect for shooting the type of ultra -smooth tracking shots 
that take your audience's and client's breat, away.- instantly adding high production value to 

every scene. With either of the "V" series sabilizers you'll be able to offer the type of profes- 
sional shooting techniques that were previcusly available only to clients with full budgets. 
Whether you are shooting commercials, incustrlals, documentaries, music videos, news. or full 
length motion pictures, the Glidecam "V" s -ries will take you where few others have traveled. 

The Glidecam Support Vest 
The lightweight and comfortable Support Vest can be adjusted to fit a wide range of operators. High endurance, closed cell, EVA foam 

padding and integral T6 aluminum alloy create a vest which can hold and evenly distribute the weight of the Glidecam V-16 and V-20 msys- 

tem across the operator's shoulders, back, and hips. For safety, quick release, high impact buckles allow the vest to be removed quickly. 

The Three Axis Gimble The Dyna-Elastic Arm 
A free floating, precision Gimble incorporating Integrally Shielded The Exoskeletal, Dyna-Elastic Support Arm is designed to coun- 

Bearings creates the super -smooth and pivotal connections teract the weight of the combined camera and Camera Mounting 
between the front end of the Dyna-Elastic Arm and the Camera 
Mounting Assembly. The Three Axis Gimble provides the operator 
with finger tip control over fluid tilting, panning and rolling. A 

locking mechanism allows the Gimble to be placed at varying 
positions on the Central Support Post. Moving the Gimble effec- 
tively adjusts the Systems Center of Gravity. The upper portion of 
the Sled's central support post Includes guide markings. These 
markings allow for accurate gimble positioning. 

Assembly by employing high carbon alloy springs. The arm may 

be boomed up and down, as well as pivoted in and out , and side 

to side. It is the combined booming and pivoting action of the 
arm which creates the shock absorption necessary for ultra - 

smooth camera movement and mobility. The spring force is field 
adjustable to allow for varying camera weights. For safety, a Dual - 

Spring design is employed to reduce spring failure damage. 

rain 
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VIP Video Lighting System Tota-Light 
Designed for video, ViP systems provide 5510 500 watt 
capabilities, powered by AC or DC. Mount oae on -camera, 
on -stand, or hand hold it. Some ViPs feature adjustable beam 
angles. All are light weight and convention cooled. 

V -light 
Efficient enough to light a small room yet small enough to fit in a 

large pocket, the V -light provides a broad key light, back light or 
fill light (with umbrella or gel) 

Extreme wide-angle multi -use halogen source 
Mounts on stand, clamps, boom, wall, window, door -top 
500 watt. AC powered (lamps not included) 

I -light 
Battery powered light provides excellent fill light, eye -light, or 
high -lights, with good contrast control for news and documentary 
shooting. 

Small and lightweight (18 oz.) for on camera use 
Multi -use 6:1 focusing range with i-100 lamp (lamps not included) 
55 or 100 watt (12/14 volts DC) 
Includes cig. lighter connector or optional 4 -pin XLR 

Pro -light 
Can be used as a low-level key or accent light, fill light 
(w/diffusion), backlight or background light. 

Multi -use halogen, focusing/tilting controlled with one hand. 

125 or 250 watt AC, 100 watt 12 volt, or 200 watt 30 volt DC 

Optional cigarette, 4 -pin and 5 -pin XLR connectors 
Lamps not included. 

Complete line of towel lights, lighting kits and accessories In eloek...Call 

Provides a base or bounce light, backlight, or background light. 
Use H with an umbrella or gel frame with a diffusion kit. It is an 

ideal fill light or small soft key or illumination for copy work, 
Multi -use halogen source with 360° no -yoke tilting 
Choice of 300, 500, 650, or 750 wan AC lamps (not included 
Gull -wing reflectors close compactly for storage and travel 

Omni -Light 
Produces the ideal key or back -light, 
and with diffusion or an umbrella, it 

becomes a great soft fill source. With 
accessories, hand -hold the Omni, y 
camera mount it, or choose from a 

wide variety of mounting systems. 
Multi -use halogen source provides a 

non -crossover beam ... 

Choice of optional quick -change 
Super -Spot Reflector for exceptionally long throws at all voltages 
Choice of lamps: 420 or 500 watt 120v AC: 650 watt 220/240v 
AC; 250 watt 30 volt DC; 100 wan 12 volt DC (lamps not included) 

DP System 
Only 3.9 pounds the DP Light offers a very powerful key, backlight, 
or background light with or without diffusion. When used with its 

umbrella or diffusion it provides a soft key, fill, or side light. It 

includes a g1 reflector for an 8:1 focusing range and a large cool - 

operating hand grip and knobs 
Mufti -use halogen source with 170° no -yoke tilting 
Choice of 500, 750, or 1000 watts 120 volts; 
650 or 1000 watts 220/240 volts (Lamps not included). 

aratoti Logic Sedes DIGITAL 

DUD? ®old Batteries 
Mount 

The Logic Series DIGITAL batteries are acknowledged to be the most advanced in the recharge- 
able battery industry. In addition to the comprehensive sensors integral to all Logic Series batter- 
ies, each DIGITAL battery has a built-in microprocessor that communicates directly with 
Anton/Bauer InterActive chargers, creating significant new benchmarks for reliability, perfor- 
mance, and life. They also complete the communications network between battery, charger and 

camera. With the network in place, DIGITAL batteries deliver the feature most requested by cam- 
eramen: a reliable and accurate indication of remaining battery power. 

DIGITAL PRO PACS 
The ultimate professional video battery and recommended for all applications. 
The premium heavy duty Digital Pro Pac cell is designed to deliver long life 

and high performance even under high current loads and adverse conditions. 
It's size and weight creates perfect shoulder balance with all camcorders. 

DIGITAL PRO PAC 14 LOGIC SERIES NICAD BATTERY 

14.4v 60 Watt Hours. 5 1/8 lbs. Run time: 2 hours @ 27 watts, 
3 hrs. © 18 watts 

DIGITAL PRO PAC 13 LOGIC SERIES NICAD BATTERY 
13.2v 55 Watt Hours. 4 3/4 lbs. Run time: 2 hours ®25 watts, 14.4 v 43 Watt Hours. 2 3/4 lbs. 
3 hours 0 17 watts Run time: 2 hours ® 20 watts, 3 hours 4 13 watts. 

DIGITAL TRIMPAC 
Extremely small and light weight, the Digital Trimpac 

still has more effective energy than two NP style slide - 
in batteries. High voltage design and Logic Series tech- 

nology eliminate the problems that cripple conventional 

12 volt slide -in type batteries. The professional choice 
for applications drawing less than 24 watts. 

DIGITAL TRIMPAC 14 LOGIC SERIES MIGAD BATTERY 

InterActive 2000 Power/Chargers 
Dual 2702/2401 

Two -Position Power/Chargers 
The DUAL 2701 (70 watt) 
and 2401 (40 watt) are 
sleek, rugged and economi 
cal two position 
Power/Chargers that have 
all the features of InterActive 
2000 technology including 
DC camera output and LCD 

display. The DUAL 2701 will 
charge any Gold Mount battery 
in one hour, the DUAL 2401 
charges ProPac batteries in two hours and Trimpacs in one. Their 
compact, lightweight package design makes them the ultimate trav- 
el Power/Chargers. They can also be upgraded with the 

Diagnostic/Discharge Module and/or with the Expansion Charge 
Modules to charge up to six batteries of any type. 

PROFESSIONAL VIDEO TAPES 

1 

Professional Grade VHS 

PG -30 .2 .29 PG -60...........2.49 PG -120 ,.......,,,2.6f 
Superior Grade Double Coated VIM 

SG -30..........3.39 SG -60...........3.99 SG -120 4.49 

114710 S -VHS Double Coated 

ST -30..........6.99 ST -60...........7.49 ST -120 7.99 

M221 HI II Double Coated 
Metal Particles Metal Evaporated 

P630HMP 4.99 E630HME 0.39 
P660HMP 6.49 E660HME 10.49 

P6120HMP 8.49 E6120HME 13.99 

M3215P Metal Betacam (Boa) 

05S 17.95 106 18.49 20S 19.95 

30S 22.95 60L .............31.95 90L 49.95 

OP121 DVC PRO 

12M (Mad .)..8.29 23M ............9.99 33M 12.99 

63M 22,49 64L (Lo .)....23.99 94L 34.99 
123L 40.99 

maxell 
HIE Metal Particle 108M) 

P6-120 XRM .......... ............ .... .............6.59 

Broadcast quality HIE Metal Particle 
P6-30 HM BO ..................5,39 P6-60 HM BO.............._._..6.159 

P6-120 HM BO ........................ ......................................_..._..7.99 

PA PLUS VHS 

T-30 Plus 1.69 T-60 Plus .....1.99 T-90 Plus 2.09 

T-120 Plus 2.19 T-160 Plus 2.69 

IGX-PLUS VHS (Boa) 

AGXT-60 Plus 2.69 HGXT-120 Plus 2.99 

HGXT-160 Plus 3.99 

BO Broadcast quality VHS (Box) 

T-30 BO. .......5.49 T-60 BO 6.19 T-120 BO.. 7.39 

BO Professional 0 -VHS (In Box) 

ST -31 B0.,,, ,,,,,,, _..,,....7.19 ST -62 BD ....... _..__._,_.. .8.09 

ST -126 BO 8.39 ST -182 BO 17.49 

Betacam SP 

B5MSP _15.75 B1OMSP..._17.75 B2OMSP 19.75 
B3OMSP 20.50 B60MLSP._29.75 89OMLSP.._. 46.49 

Panasonice 
Mini DV Tape 

AY DVM-30 9.95 AY DVM-60 ....................11.99 

OVCPRO 

AJ-P12M (Medium) 10.99 AJ-P23M 12.99 

AJ-P33M 15.99 AJ-P63M 29.99 

AJ-P64L (Large) 29.99 AJ-P94L 49.85 

AJ-P123L 64.95 SONY 
HI -8 Professional Metal Video Cassette 

P6-30 HMPX 4.59 P6-30 AMEX 7.99 
P6-60 HMPX 6.59 P6-60 HMEX 11.49 
P6-120HMPX 8.89 P6-120HMEX 15.49 

HI -8 Metal Evaporated Editor (HMEAD) 

E6-30 HMEAD 10.49 E6-60 HMEAD 14.89 
E6-120 HMEAD 20.19 

PR Series Professional Grade VHS 

T-30PR.........2.39 T-60PR........ .2.59 T-120PR 2.79 

PM Series Palmier Grade Professional VHS 

T-30PM ........3.49 T-60PM ......3.99 T-120PM . 4.79 

BA Seria Premier 111 -brade Broadcast VHS (In Boe) 

T-30BA 3.59 T-60BA _.. _...3.99 T-120BA 4.79 

MO Master quality S -VHS (In Boa) 

MOST -30 7.49 MOST -60.__.7.99 MOST -120.......8.39 

MM 3/4- U-matic Broadcast Standard (In Boa) 

KCS -10 BRS (mini)..... 8.29 KCS -20 BRS (mini).__..... 8.99 
KCA-10 BRS......._. ....8.19 KCA-20 BRS ...__.........._.8.69 
KCA-30 BRS 9.69 KCA-60 BRS._.___.._.... 13.39 

XIII well -malls Broadcast Master (In Boa) 

KCS -10 XBR (mini) 8.79 KCS -20 XBR (mini) 10.19 
KCA-10 XBR 9.29 KCA-20 XBR 10.69 
KCA-30 XBR 11.99 KCA-60 XBR 15.69 

UP 3/4" U-matic SP Broadcast (In Boa) 
KSP-S10 (mini) 9.59 KSP-S20 (mini) .............11.09 
KSP-10 10.09 KSP-20 11.59 

KSP-30 12.99 KSP-60 16.99 

BCT Metal Betacam SP Broadcast Master (Boe) 

BCT-5M (small)...........14.99 BCT-10M (small) 15.99 
BCT-20M (small) 17.99 BCT-30M (small) 18.99 
BCT-30ML.21.49 BCT-60ML..27.99 BCT-90ML 41.99 

Mini DV Tape 

DVM-30EXM w/Chip ...15.99 DVM-60EXM w/Chip 19.95 

DVM-30EX "No Chip"..12.95 DVM-60EX "No Chlp" 14.99 

DVM-30PR "No Chip" ...9.95 DVM-60PR "No Chip".. 12.95 
Full Sia DV Tape with Memory Chip 

DV-120MEM ................29. 95 DV-180MEM..._.....____34. 95 

P90 Seria Professional OVCAM Tape 

PDVM-12ME (Mini).....24.50 PDVM-22ME (Mini) 26.95 

PDVM-32ME (Mini).....29.50 PDVM-40ME (Mini) 31.95 
PDV-64ME (Standard).39.95 PDV-94ME (Standard) _ 44.95 
PDV-124ME (Standard). 49.95 PDV-184ME (Standard) 59.95 

CORPORATE ACCOUNTS WELCOME 
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THE PROFESSIONAL'S SOURCE FOR PHOTO, 
FOR ORDERS CALL: OR FAX (24 HOURS): 

800-947-9928 800-947-9003 
212-444-5028 212-444-5001 

MOST ORDERS SHIPPED 
WITHIN 24 HOURS 

OVERNIGHT SERVICE AVAILABLE 

On the Web: http://www.bhphotovideo.com 

IJIAI 
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WJ-MX50 Digital A/V Mixer 
Four input switcher and any two sources can be Non Additive Mix (NAM): 
routed to the program busses selects between A and 8 a -4, 1.-- 

Two -channel digital frame synchronization permits sources, passing only 
special effects in each NB bus. the signal with the 
Combination al 7 basic patterns and other effects highest luminance 
creates 287 wipe patterns. value. 
External edit control input for RS -232 or RS -422 ser- Fade-in and lade- 
ial controls. Also has GPI input. out video, audio, 
Wipe boundary effects: softborder (bold. 8 back- titles individually or 
ground colors available) synchronously faded. 
Digital effects: strobe, still, mosaic. negative! positive, Down stream keyer with selectable sources 
paint, monochrome, strobe, trail, and AV synchro from character generator or external camera. 
Real -Time compression - entire source image is Eight separate memories enable instant recall of frequently used effects 
compressed inside a wipe pattern 8 preset effects including: Mosaic Mix, Position Stream. Corkscrew, 

,Scene Grabber" - move a pattern while upholding Bounce. Flip, Shutter, Vibrate, and Satellite. 
the initially trimmed -in picture integrity. Audio mixing capability of 5 sources with 5 audio level adjustments. 

BT-S1360Y 
13-Color Video Production Monitor 

The BT-S1360Y is a full -function, professional 13 -production monitor with a wealth of features. 
They include, superb 420 -line horizontal resolution, S -Video input and output, advanced auto- 
matic white balance circuitry, blue -only mode, underscan and pulse -cross. All this, housed in a 

rugged, rack mountable metal -hybrid cabinet. So, for long-term reliability in any professional 
application, the BT-S1360V is the ideal choice. 

Incorporates advanced, proprietary white balance circuitry that 
stabilizes white balance to provide outstanding picture perfor- 
mance automatically. 

S -Video input and advanced video circuit technology provides a 

remarkably sharp picture with over 420 lines of horizontal res. 

External sync inputs and outputs provide for synchronization 
with other equipment fed with the same sync signal. 

Blue Only mode plus Chroma selection provide a monochrome image 
for fine adjustment of contrast, brightness, chrominance 8 hue. 
Pulse Cross - displays horizontal and vertical Intervals at the 
center of the screen so you can examine data in the blanking 
area and also sync/burst timing 
Two sets o1 video/audio inputs and outputs. 

Underscan -shrinks 
the scanned area of 

the picture tube 
approximately 5% 
enabling the entire 
active picture area to 
be displayed. Lets you 

detect intruding cam- 
eras and mike booms. 

Switchable color temperatures of 6500°K (broadcast standard) 
or 9300°K (for pleasing picture). 

Built-in speaker and headphone jack. 

Rack -mountable with optional BA -131 brackets. 

BT S 1360Y Olympic Demo Special! 
We have a limited stock of 8T-S1360Y monitors that were used by Panasonic exclusively at the 1996 Olympics In 
Atlanta. Used only by Panasonic engineers in broadcasting the summer games, these monitors are like new. 

Demo Special $599 
($400 less than our regular selling price on this monitor) 

SONY 
PVM-14N1 U/14N2Ú & 20N1 U/20N2Ú 

13" & 19" Presentation Monitors 
With high quality performance and flexibility, Sony's presentation 
monitors are ideal for any environment. They use Sony's leg- 
endary Trinitron CRT and Beam Current Feedback Circuit for high 
resolution of 500 lines as well as stable color reproduction. They 
also accept worldwide video signals. have a built-in speaker and 
are rack mountable. Four models, the PVM-14N1Ú/20N1Ú are 
designed for simple picture viewing, the PVM-14N20 and 20N2U 
add RGB input and switchable aspect ratio for more sophisticated 
applications. 

They Feature: 
500 lines of resolution to match DV. DVCAM and DVCPRO 
recording capabilities. 
Beam Current Feedback for color temperature stability 
They handle tour worldwide color systems: NTSC, NTSC 4 43, 

Closed captioning is available with 
the optional BKM-104 
Caption Vision Board. 
Designed with a sturdy 
metal cabinet far stabili- 
ty, durability and rack 
mounting. The 13 -inch 
series mount in a 19 - 
inch rack with the MB - 
502B Rack Mount 
Bracket. The 19 -inch 
monitors with the SLR - 
103A Slide Rail Kit. 
PVM-14N2U/20N2U 
Only: 

PAL. and SECAM. Remote Control (Last Input Switch) - Contact closure remote con- 
On screen display in five languages. Picture adjustments (chrome, trol allows you to wire a remote to an existing system so that the 
phase, contrast, brightness) and setup adjustments (volume, monitor's input can be remotely controlled to switch between the 
aspect ratio) are displayed as easy -to -read on screen menus. last previously selected input and the current input. 
Built-in speaker for small audiences without the expense of an With the PVM-14NÚ2 and PVM-20N2U Series, the aspect ratio 
external sound system. is switchable between 4:3 and 16:9 simply by pressing a button. 

PVM-14M2U/14M4U & 20M2U/20M4U 
13" & 19" Production Monitors 

Sony's best production monitors ever, the PVM-M Series provide External sync input and output for synchronization with other 
stunning picture quality, ease of use and a range of optional func- equipment. Can be set so that it will automatically switch 
lions. They are identical except that the "M4" models incorporate according to the input selected. 
Sony's state -of -the -ad HR Tdnitron CRT display technology and 
have SMPTE C phosphaurs instead of P22. 
HR Trinitron CRT enables the PVM-14M4Ú and 20M4U to dis- 
play an incredible 800 lines of horizontal resolution. The PVM- 

14M2U and 20M2Ú use an aperture grille dot pitch of 0.25mm 
to offer 600 lines of resolution. M4 models also use SMPTE-C 
phosphours for the most critical evaluation of any color subject. 
Dark tint for a higher contrast ratio (black to white) and crisper, 

Switchable color temp: 6500K (broadcast), 9300K (pleasing pic- 
ture), User preset.(3205K to 10000K). 
Underscan and HN delay capability. In underscan mode the 
entire active picture area is displayed, allowing you to view the 

entire image and check the picture edges. HN delay allows view- 
ing of the blanking area and sync/burst timing. 
Using color bars as a reference, Chroma/Phase setup mode 
facilitates the complex, delicate procedure of monitor adjust - 

sharper looking edges. ment. Especially convenient when used with computer -based 
Beam Current Feedback Circuit 4:3/16:9 switchable aspect ratio. editing systems. 
Each has two composite (BNC), one S -Video and component input On -screen menus for monitor adjustment/operation. 
(R-Y/B-Y, analog RGB) for flexibility. For more accurate color repro- Parallel remote control and Tally via 20 -pin connector. 
duction, the component level can be adjusted according to the input Sub control mode allows fine, on -screen adjustment of the center 
system. Optional serial digital interlace kit BKM-101C (video) and "detent" value of the contrast, brightness, chroma and phase knobs. 
BKM-102 (audio) for SMPTE 259M component senal digital input. PVM-14M2U/M4Ú mount Ina 19 -inch rack with the MB -5026 
True multi -system monitors they are equipped to handle four Rack Mount Bracket. The 20M2Ú/M4U monitors mount with the 
color system signals: NTSC, NTSC 4.43, PAL, and SECAM. SLR -103A Slide Rail Kit 
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B P- j®SENNHEISER® 
Condenser Microphones 
Unlike traditional condenser microphones. the capacitive transducer in Sennheiser 
condenser microphones is part of a tuned RF -discriminator circuit. Its output is a 

relatively low impedance audio signal which allows further processing by conven- 
tional hi -polar low noise solid state circuits. Sennheiser microphones achieve a bal- 
anced floating output without the need for audio transformers, and insures a fast, 
distortion -free response to audio transients over an extended frequency range. The 
RF -design yields exceptionally low noise levels and is virtually immune to humidi- 
ty and moisture. The comparatively low RE -voltage across the elements of the 
transducer also eliminates arcing and DC -bias creeping currents. Sennheiser 
employs RF -technology to control residual microphone noise. Optimizing the 
transducers acoustic impedance results in a further improvement in low noise per- 
formance. Sennheiser studio condenser microphones operating according to this 
RF -principle have proven their superior ruggedness and reliability in the past 
decades under every conceivable environmental condition. 

MKH 40 P48U3 
Cardiold 

Highly versatile, low distortion push-pull element. 

Transformerless RF condenser, high output level. 

Transparent response, switchable proximity E0. Recommended 
for mast situations, including digital recording, overdubbing 
vocals, percussive sound, acoustic guitars. piano, brass and string 
Instruments, Mid -Side (M -S) stereo. and conventional X -Y stereo. 
Vocals when used with a pop -screen. 

MKH 60 P48U3 
Short Shotgun 

Short interference tube RF condenser. 

Lightweight metal alloy, transformerless, low noise, symmetrical 
capsule design, 

Smooth off -axis frequency response. Handles extremely high SPL 
(135 dB), ideal for broadcasting. film, video, sports recording. 
Interviewing in crowded or noisy environments. Excellent for stu- 
dio voiceovers 

Di t ital Multi -Track Recordin 

TASCAM DA -88 
ATF system ensures no tracking errors or loss of synchronization. All eight tracks of audio are 
perfectly synchronized. It also guarantees perfect tracking and synchronization between 
all audio tracks on all cascaded decks - whether you have one deck or sixteen (up to 128 
tracks!) 
Incoming audio is digitized by the on -board 16 -bit D/A at either 44.1 or 48KHz 
The frequency response is flat from 20Hz to 25KHz while the dynamic range 
exceeds 92dB. 
Execute seamless Punch -ins and Punch- outs. This feature offers programmable digital 
crossfades, as well as the ability to insert new material accurately into tight spots. You can even delay individual tracks to generate 
special effects or compensate for poor timing. 

SONY PCM-800 
Flawless sound quality, outstanding reliability and professional audio interfacing with 
AES/EBU digital I/O and OLA analog I/O connections. 
Combines audio functions such as precise auto punch in/out digital cross fade tech- 
nology, external synchronization with SMPTE/EBU time code and selectable sampling 
frequencies of 44.1 and 48kHz. 
Shuttle dial for precise tape control, variable speed playback of fi % in 0.1% incre- 
ments and a flat frequency response from 20Hz to 20kHz. 

Operate up to 16 PCM-800's in perfect sync with optional RCC-S1 sync cables,for up to 128 channels of digital audio recording. 
Optional DABK-801 Sync Board provides SMPTE/EBU time code generation and chase sync. It locks to the incoming time code with 
subframe accurate offset- ideal for audio -follow -video applications. Also synchronizes to external video reference signal. 
Optional RM -D800 provides comprehensive remote control over all PCM-800 functions. The RM -D800 can control up to six units for 
up to 48 channels of digital audio. 

AMIS eclat xt 
8 -Track Digital Audio Recorder 
An incredibly affordable tool, the ADAT-XT sets the standard in modular digital multi- 

9 capabilities, track recording. new features and enhanced the ADAT-%T P u 

to four times faster than the original ADAT, offers an intelligent software -controlled tape - 
transport and provides onboard digital editing and flexible autolocation. - 

Onboard 10 -point autolocate system provides quick access to Servo -balanced 56 -pin ELCO connector operates at .4dB to 
multiple tape locations. Four specialized locate points make your interface with consoles with +4 dB bal/unbal inputs/outputs. 
recording sessions quicker and easier. Also unbalanced -10dB inputs/outputs (phono connectors). 
Includes remote control with transport and locate functions, Has an electronic patch bay built-in so it can be used with 
offers a footswitch jack for hands -free punch -in. stereo and 4 -bus consoles. 
Advanced transport software continuously monitors autoloca- Make flawless copy/paste digital edits between machines or 
tion performance and the head constantly reads ADAT's built-in even within a single unit. Track Copy feature makes a digital 
sample -accurate time code-even in fast wind modes. clone of any track (or group of tracks) and copies it to any other 
Dynamic Braking software lets the transport quickly wind to track (or group) on the same recorder. This allows you to 
locate points while gently treating the tape. assemble composite tracks for digital editing. 

ANTEX 5tudiaCará° 
4 -Channel Digital Audio Card for Windows 
The next generation in digital audio for the desktop, StudioCard is a premium -quality digital 
audio adapter with advanced features, studio -quality specs and professional connections. 
Unmatched in quality. flexibility and expandability, it features 4 tracks of audio sound and real- 
time digital mixing capability,making it the ideal board for musicians who want digital multitrack- 
ing and mixing on their PC, or producers looking fora versatile board for post -production digital 
audio editing and uncompromised audio quality. StudioCard is Windows 95' plug and play compatible 
plus includes drivers for Windows NT as well. 

Key to StudioCard's amazing sound is the marriage of a low noise 
analog I/O section and high quality ND and D/A converters. A 

PCI -based 32 -bit memory mapped board, it delivers less than 
0.003% total harmonic distortion and 92dB dynamic range. Plus, 
a PLL-based sample clock generator that can be locked to an 
assortment of clock sources. 
Incorporates a programmable 32 -bit 40 MHz DSP and pro con- 
nections like 4 independent balanced analog I/Os (.4dBu or -10 
dBV) and AES/E80 or S/PDIF digital I/O. It also offers a MIDI port 
with deep buffers and time stamping. No matter which type of 
equipment you have StudioCard will integrate into standard stu- 
dio environments. 

S[xuliX.öV 
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Compatible with film, video or MIDI. StudioCard offers synchro- 
nization via SMPTE, MTC, word and pixel clocks, and composite 
video. Plus, the StudioCard not only reads SMPTE timecode. but 
generates it as well. 

Unique to the Antex design is StudioCard's multiple adapter 
capability. This means you can install multiple StudioCards in a 

single computer for up to 16 -track recording. Start with one 
StudioCard today - add more StudioCards tomorrow. Also 
included is an on -board SPx expansion connector for plugging 
in optional daughtercards for compression or enhanced DSP 
operations. 

Minimum Shipping USA (Except AK & HI) $7.00, up to 3 lbs. Add 60e for each additional lb. For ins. add 414 per $100. 01997 8&H Photo - Video. Prices are valid subject to supplier prices. Not responsible for typographical errors. 

www.americanradiohistory.com



VIDEO and PRO AUDIO = 
NMVUs Cards 

TO INQUIRE ABOUT YOUR ORDER 

800 221-5743 212 807-7479 
oR FAX 24 HOURS: 

soo 947-2215 212 366-3738 

119 WEST 17TH STREET, NEW YORK, N.Y. 10011 

STORE & MAIL ORDER HOURS: 

Sun 10-4:45 Mon & Tues 9-6 Wed & Thurs 9-7:15 
Fri 9-2 Sat Closed 

PHOTO - VIDEO - PRO AUDIO 

rllin:H 
ulnr 

72 KNOX VIDEO 
RS4x4/8x8/ 16x 16/ 16x8/ 12x2 

Video/Audio Matrix Routing Switchers 
Knox's family of high performance, 3 -channel routing switchers are extremely versatile 
easy -to -use and very affordable. Housed in an ultra -thin rackmount chasiss 
they accept and route (on the vertical interval) virtually any video signal. 
including on -the -air and non-timebase corrected video. They also route 

balanced or unbalanced stereo audio. The audio follows the video or 

you can route the audio separately (breakaway audio). Each of the 

switchers offers easy manual control via front panel operation. They can 

also be controlled remotely by a computer, a Knox RS Remote Controller, 
or by a Knox Remote Keypad via their RS -232 port. Front panel LEDs 

indicate the current routed pattern at all times. and an interval battery holds 
and restores current aptteres in case of power interruption. Totally versatile, Knox switchers are ideal 

for applications such as studio -feed control and switcher input control, plus they have an internal timer allow 
ing timed sequence of patterns for surveillance applications as well. 

Accept and routes virtually any one -volt NTSC or PAL video sig- 
nal input -including off -the -air and non-timebase corrected -to 
any or all video outputs. 
Accept and route two -volt mono or stereo unbalanced audio 
inputs to any or all audio outputs. 
Video and audio inputs can be routed independently (breakaway 
stereo audio), they don't need to have the same destination. 
Can store and recall preset cross -point patterns. (Not available 
on RS12x2.) 
Front panel key -pad operation allows easy manual operation. 
Can also be controlled via RS -232 interface with optional RS 

Remote Controller or Remote Keypad.. 
Internal timer allows manual or automatic timed sequence of 
patterns -ideal for surveillance applications. 
Front panel LED indicators display the present routing patterns 
at all times. 

An internal battery remembers and restores the current pat- 
tern in case of power failure. 
Internal vertical interval switching firmware allows on -air 
switching. 
Housed in a thin profile rackmount 1" chassis. 
Also except the RS12x2 are available in S -Video versions 
with/without audio. 
Models RS16x8 and RS16x16 are also available in RGB/compo- 
nent version. 
With optional Remote Video Readout, the RS16x8 and RS16x16 
can display active routes on a monitor at remote locations, via a 

composite signal from a BNC connector on the rear panel. 
The RS4x4. RSBxR and RS16x16 are also available with bal- 
anced stereo audio. They operate at 660 ohms and handle the 
full range of balanced audio up to nd dB with professional quick - 
connect, self-locking, bare -wire connectors. 

Ma StudioFrame 
El YSTEMG, INC. Modular Video Processing System 

The Nova StudioFrame Series is a modular, flexible, digital/analog 
signal processing system. It is designed to efficiently and effec- 
tively combine a wide variety of individual function (or processor) 
boards such as A -D and D -A converters, video signal encoders 
and decoders. audio and video distribution amplifiers and frame 

synchronizers into more complex function groups, all in one 
equipment mainframe. The scalable nature of the StudioFrame 
design allows it to be easily reconfigured and/or upgraded as 
today's video standards and requirements continue to evolve. The 
system is based on two rackmount frame models (the SF -3 and 

SF -1) allowing up to thirteen front loading processor boards and 
thirteen rear mounted passive interface cards to be accommodat- 
ed in a single chassis. Both the StudioFrame SF -1 and SF -3 chas- 
sis are designed to meet the most stringent broadcast require- 
ments. The SF -3 is a thirteen slot, 3RU chassis while the SF -1 is a 

4 slot, 1RU chassis. All studio cards as well as the two chassis' 
are backed by a two year warranty on parts and labor with guaran- 
teed 24 -hour turnaround service. The units are ruggedly con- 

structed to endure studio rackmount, 
production van and OB (Outside 
Broadcast) mobile applications. 
A universal power supply 
operates at either 110 or 240 
VAC, 50/60 cycle. DC opera- 
tion is optionally available as 

is a redundant supply with 
automatic switchover. 
Dual exhaust fans main- 
tain proper airflow and cooling. 
'Hot swappable front card 
loading allows power -on 
removal/insertion of individual processing modules without dis- 
turbing others in the system. All cabling can remain in place while 
you service' any module. An intelligent "cenferplane" provides 
power, sync, timing and data distribution, facilitating expansion to 
more complex, more cost-effective signal processing functions. 

NovaASD/NovaSDA 
Analog to Serial Digital & Serial Digital to Analog Converters 
Components of the Nova StudioFrame series, the NovaASD and the NovaSDA incorporate the latest digital 

video processing techniques for high speed A -D and D -A signal conversion. They are designed to meet 
the most stringent broadcast requirements and their "hot swappable" front card loading facilitates ser- 
vicing without disturbing other cards in the system. The NovaASD is ideal for for interfacing ana- 

log signals with digital video lormats and the NovaSDA for interfacing serial digital signals with 

existing analog video systems as well as for signal monitoring applications. 

SDA-1 Serial Digital Component SDA-2 Serial Digital Component to SDA-3 
Composile and S -Video Converter 

SMPTE 259M 4:2:2: Serial Digital 

Component (D1) input, 
Equalized and reclocked serial digital 
component output 
Dual composite & dual S -Video outputs 
Color bar output selectable 
10 -bit D/A converters 
Output level control 
NTSC and PAL compatible 

to Analog Component Converter 
SMPTE 259M 4:2:2: Serial Digital 

Component (D1) input, 
Equalized and reclocked serial digital 
component output 
Analog component video (Y, R -Y, B- 

Y/YUV), RGB or RGB/S outputs 
10 -bit D/A converters 
Output level control 
NTSC and PAL compatible 

ASD-1 Analog Component to Serial 
Digital Component Conceder 

Analog component video (Y, R -Y, B- 

Y/YUV). RGB or RGB/S input 
Dual SMPTE 259M 4:2:2 Serial Digital 
Component (D1) outputs 
t0 -bit D/A converters 
Picture positioning control 
NTSC and PAL compatible 

ASD-2 Analog Composite and 
S -Video to Serial Digital 
Component Converter 

Analog composite and S -Video input 
Dual SMPTE 259M 4:2:2 Serial Digital 
Component (01) outputs 
10 -bit D/A converters 
NTSC and PAL compatible 

Serial Digital 
Composite to 

Analog Video 
Converter 

SMPTE 259M Serial Digital Composite 
(02,03) input. 
Equalized and reclocked serial digital 
composite output 
Four analog composite video outputs 
Color bar output selectable 10 -bit D/A converters 

ASD-3 Analog Composite to Serial 
Digital Composite Converter 
Analog composite video input 
Dual SMPTE 259M 4:2:2 Serial Digital 
Composite (02/03) outputs 
10 -bit D/A converters 
Input gain adjustment 

NovAMNR Median Noise Reducer 
The NovaMNR is a StudioFrame card that eliminates impulse and transmission noise. cleans up satellite, microwave and fiber feeds and 

rills in CODEC and time -based corrected videotape drop -outs. It features full bandwidth, uncompressed 10 -bit digital processing for ulti- 
mate video transparency as well as analog composite inputs and outputs. 

Eliminates "sparklies", those black and white dots that sometimes appear on remote Control's are accessible locally or 
video feeds. The NovaMNR incorporates a proprietary adaptive three-dimensional medi- remotely. A three position threshold 
an filter that analyzes pixels from several fields of video and replaces the impulse noise switch (off/low/high) adjusts system 
with uncontaminated, clean video. noise sensitivity whie a bypass/operate 
Universal drop -out compensation replaces missing video information, whether it is switch is also included. Both switches 
from a time -base -corrected VCR source or the decoded output of a CODEC feed. The are remoteable via RJ-f 1 jack. 
NovaMNR effectively tills in drop -outs with replacement video from the surrounding Also available in PAL and PAL -M 
pixels and previous video field. versions. 

NC -8 RGB/Component to Composite/S-Video Encoder 
10 -bit processing, 8 -bit D/A conversion 
Zero insertion delay, frame of memory Remote serial control Output level control 

Two composite and one S -video output. Color bar output selectable 

Analog RGB (Sync on Green or all three), RGB/Sync and YUV Designed to meet the most stringent broadcast requirements. 

(Betacam( inputs. Also available with looping inputs. 'Hot swappable front card loading facilitates servicing without 

Variable luminance notch titter disturbing other cards. 
Y and C pre -comb filtering for maximum encoding performance Available in PAL and PAL -M versions 

- VI DEONICS P 
Animated Postscript Character 

and Graphics Generator 
The most advanced character generator ever designed for video production, multimedia and 

industrial applications, PowerScript delivers the huge range of titles and graphics supported 

by PostScript display technology, plus animation. effects, transparency and color keying. It 

features two GPI inputs, anti-aliased, 17.5 ns (nanosecond) pixel resolution and 4:2:2 broad- 

cast -quality video. It also offers high-speed RISC processing to provide real-time Level 2 

PostScript imaging and fast rendering-even with the most complex images. The 

PowerScript works stand-alone or with a computer, has a built-in TBC, offers a powerful and 

intuitive interface, and is suitable for the desktop or can be rackmounted. 

Powerful Character Generator 
Choose from 35 built-in fonts or download PostScript fonts from 
your PC. PowerScript's high-speed RISC processor provides real- 

time PostScript imaging. 
Characters can be rotated at any angle, scaled to any size. 

stretched horizontally or vertically. 
Styles include variable bold and italic. underline and shadow 
(drop shadow. variable displacement and opacity). Each charac- 
ter can be adjusted separately. 
Text can be positioned anywhere on the screen or automatically 
centered, vertically or horizontally .Left, right, top, bottom and 

center justification is also provided. 
Characters are automatically kerned, using the font's standard 
kerning information. Spacing is highly flexible with variable word 
and letter spacing and line spacing (leading). 

Intuitive User Interlace 
Built-in real-time object -based drawing tool and text editor-no 
computer or software required. Design can be done ahead of 
time and displayed later, or can be done on the fly. 

Supplied keyboard and mouse are used with easy on -screen 

menus to place and modify graphics and text. 
Change fonts. colors, and other characters instantly. 

Transparency and Colors 
Characters can be made transparent (0-100%) over video, other 
characters and graphics with 64 levels of transparency. 
Opaque characters can use over 4,000,000 colors ,transparent 
characters can use over 8,000. 
Different colors can be used for fill and outline (variable 
width) as well as each letter and each graphic. 

Roll, Scrawl, Animation, Effects 
Variable speed roll. crawl and push (slide) in all directions. 
Every text object, graphic and logo can be animated. Complex 
animations include having elements follow paths, bounce, etc. 

Elements can change outline and/or fill color, transparency, posi- 
tion as they move and results are displayed in real time. 
Move individual characters in different directions; make colors 
change; flash words; make letters and words bounce, spin a let- 

ter across the screen. Use fades and wipes to transition between 
titles and video or between two pages of titles. 

Backgrounds and Graphics 
Titles can be placed on solid color, patterned or graduated back- 

grounds, or they can be genlocked to incoming video. 
Lines, squares, rectangles, ovals and circles can be created and 
placed anywhere on the screen. Each graphic object can use a 

different color, transparency, rotation, size, fill and outline. 

Imported Logos and Graphics 
Accepts most PostScript or PCX format graphics without modifi- 
cation. Imported images can be any size and can be scaled. 

skewed, and rotated when placed on screen.Transparency and 

anti-aliasing can be defined when graphic is generated. 
Expansion Capabilities 

Although PowerScript operates on its own, you can still add 
peripherals and connect to a computer or network. Two PC -card 
slots allow the addition of non-volatile flash -RAM and Ethernet 
cards. RS -232 port allows connection to desktop computers for 
added storage and downloading of fonts or graphics from a PC. 

LEADER 
Manufacturing test and measurement equipment for over 40 years, Leader 

Instruments is the standard which others are measured against for reliability, 

performance, and most important-cost effectiveness. Before a product is 

brought to market. an exceptional degree of energy and effort go into its 

design. Prototypes are built and tested to withstand environmental and other 

factors far exceeding actual operating conditions. These include high humidity, 

extremes of heat, cold, shock and vibration. Manufacturing quality is built in 

every step of the way and only the finest parts are used. At each production 

run, subassemblies are separately tested before they are integrated into the fin- 

ished product. then each product is tested again. This is why less than half of 

1% of all Leader products are ever returned for warranty repair or adjustment. 

5860C WAVEFORM MONITOR 
A two -input waveform monitor, the 5860C features 1H, 1V, 2H, 

2V, 1 s/div and 2V mag time bases as well as vertical amplifier 
response choices of flat, IRE (low pass), chroma and DIF-STEP. 

The latter facilitates easy checks of luminance linearity using the 
staircase signal. A PIX MON output jack feeds observed (A or B) 

signals to a picture monitor, and the unit accepts an external sync 

5850C VECTORSCOPE 
The ideal companion for the 5860C Waveform Monitor, the 

5850C adds simultaneous side -by -side waveform and vector 
monitoring. Featured is an electronically -generated vector 
scale that precludes the need for fussy centering adjustments 
and eases phase adjustments from relatively long viewing dis- 
tances. Provision is made for selecting the phase reference 

reference. Built-in calibrator and on -off control of the DC restorer from either A or B inputs or a separate external timing 
is also provided.. reference. 

5100 4 -Channel Component / Composite WAVEFORM 
The 5100 handles three channels of component signals, plus a fourth channel for composite signals, in mixed component / composite 
facilities. Features are overlaid and parade waveform displays, component vector displays. and automatic bow -tie or "shark fin" displays 

for timing checks. Menu -driven options select format (525/60, 625/50, and 1125/60 CDTV), full line -select, vector calibration, preset 

front -panel setups and more. On -screen readout of scan rates, line -select, preset numbers, trigger source, cursor time and volts. 

5870 Waveform/Vectorscope w/SCH and Line Select 
A two -channel WaveformNector monitor. the microprocessor -run 5870 permits overlaid waveform and vector displays, as well as over- 

laid A and B inputs for precision amplitude and timing/phase matching. Use of decoded R -Y allows relatively high -resolution DG and DP 

measurements. The 5870 adds a precision SCH measurement with on -screen numerical readout of error with an analog display of SCH 

error over field and line times. Full -raster line select is also featured with on -screen readout of selected lines, a strobe on the PIX MON 

output signal to highlight the selected line, and presets for up to nine lines for routine checks. 

5872A Combination Waveform/Vectorscope 
Models 5872A offers all the operating advantages of the 5870, except for the following: SCH is deleted from the 5872A (line select 

retained), making it ideal for satellite work. 

. 

5864A Waveform Monitor 
A two -input waveform monitor that 
offers full monitoring facilities for 
cameras, VCRs and video transmis- 
sion links. The 5864A offers front 
panel selection of A or B inputs. the 

choice of 2H or 2V display with 
sweep magnification, and flat fre- 

quency response or the 
insertion of an IRE filter. In 

addition. a switchable gain 
boost of X4 magnifies setup to 30 

IRE units, and a dashed graticule line at 30 

units on screen facilitates easy setting of master 
pedestal. Intensity and focus are fixed and automatic for optimum 
display. Supplied with an instruction manual and DC power cable. 

5854 Vectorscope 
A dual channel compact vec- 

torscope, the 5854 provides pre- 
cision checkout of camera 
encoders and camera balance. 
as well as the means for precise 
genlock adjustments for two or 
more video sources. Front 

panel controls choose 
between A and B inputs 
for display and between A 

and B for decoder reference. 
Gain is fixed or variable, with front 
panel controls for gain and phase adjustments. A 

gain boost of 5X facilitates precise camera balance adjust- 
ments in the field. Supplied with a DC power cable. 

Designed for EFP and ENG (electronic field production and electronic news gathering) operations, they feature compact size, light 
weight and 12 V DC power operation. Thus full monitoring facilities can be carried into the field and powered from NP -1 batteries, 
battery belts and vehicle power. Careful thought has been given to the reduction of operating controls to facilitate the maximum in 

monitoring options with the operating simplicity demanded in field work. 
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7de GALLERY 
Qu Bit" 

Not Macle by Aliens 

"a combination digital video 
recorder and network server" 

12 -bit Recorder 
Video, HDTV, and Film 

Artifact -free Compression 
Ethernet 10Base-T/100Base-T 

4 -Channel, 24 -bit Audio 
Expandable (1 to 24+ Hrs) 

"a powerful new breed of 
digital recording equipment" 

2921 Wanamaker Dr., Ste 107 
Topeka, Kansas 66614 
800-554-8116 
913-272-3656 
Fax 913-272-3657 
www.quvis.com QuV(S 
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FREE 
CATALOG 

Your complete resource for all the newest 
Consoles, Vertical Racks, Tape Storage and 
Desks for video production. 

1 

Sex 
e S 

pa9 

Full details including prices on: 

Multimedia Desks 
Vertical Equipment Racks 
Editing and Video Consoles 

Tape Storage Systems 
Call Toll Free 

1-800-559-6691 
Faz: 612-9441546 Web site www.winsted.com email: racks@wmsted.con' 

10901 Hampshire Av. So., Minneapolis, MN 55438 

Preferred by Professionals Worldwide" 
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MATCH 
IT! 

HENRY ENGINEERING 
503 Key Vista Drive 
Sierra Madre, CA 91024 USA 
TEL (818) 355-3656 FAX (818) 355-0077 
FAX -on -Demand Doc #120 (818) 355-4210 
http://www.henryeng.com 

..+ 
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Get Matchbox II to convert "consumer" 
(RCA and mini -jack) audio inputs and 
outputs to "600 ohm" balanced lines at 
+4dbm professional levels. Eliminate 
the hum, buzz, and distortion caused 
by mismatched levels and impedances! 
Gold plated connectors and direct - 
coupled, active circuitry yield superb 
audio performance. Over 20,000 units 
in use worldwide! 

l'E HENRY 
ENGINEERING 

We Build Solutions. 
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The 

CONVERGENCE 
of high quality sound 

and low cost 

Enhanced Betacam VCRs 
4 -track high performance audio 
capability 

Fully installed or in kit form 

100% BVW compatibility 

Provides 4 -track audio output to 
digitize for non-linear bays 

Easy to install 

CONVERGENCE 
CORPORAT/ON 

Los Angeles 
1840 Flower Street 

Glendale, CA 91201 

818.551.5858 

A BCS Company 

New York 
500 W. 37th Street, 2nd Floor 

New York, NY 10018 

212.268.8800 

www.broadcaststore.com 
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Shively Labs 
Series 2000 UHF 

Broadcast Antennas 
B -Line* Transmission Line 

WIth Patent -Pending Connector System 

Shively Labs offers superior engineering 
support and accessibility from your 
first contact through the life of your 

Shively UHF broadcast system. 
Call us today to discuss 
your DTV requirements. - 

Offering Complete 
Solutions for Your 

DTV Requirements! 
UHF, FM d MMES Antennas 
and Related RF E ul ment 
P.O.Box 389, Bridgton. Maine 04009 USA 
Tel.: (207) 647-3327 FAX: (207) 647-8273 

web: www.shively.com email: saleepshively.com 
- An Employee -Owned Company - 
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Call For Rigid Line 

MYAT& Components 

New installation? Facility upgrade? 
"Right Now" emergency? 

MYAT is the solution for dependable 
quality, maximum performance, long life 
and on -time delivery. 

Call MYAT at 201-767-5380 or 
FAX 201-767-4147 for our complete 
catalog and reference guide. 

380 Chestnut St 

P.O. Box 425 
Norwood, NJ 

0 7 6 4 8 

Circle (76) on Action Card 

ADC. 
Setting 
the industry 
stancard. 

h Telecommunications 

Considering the sophistication and cost 

of today's digital production studios, 

making the right connections is more 

important than ever. With so much at 

stake, why cut corners when it comes to 
patch bays and connectivity products? 

Get connected with ADC, the recognized 

leader in digital video, digital audio, BNC 

and fiber optic connectivity products. 

Call us at 1800 726-4266. 
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GET ACQUAiNTEd 

Super Sa 
CapTech CT90 Battery 

( Repliacement for Sony BP90 ) 

Features: 

/2V SAH 
Auto -Reset Circuit Breaker 

ONly $129.95 
30 Day Money -Back Guarantee 

1 Year Limited Warranty 
CALL TOLL FREE: 

1 -888-CAP-1 -TOL 
(1-888-227-1865) 

CAPITOL TECHNOLOGIES, INC. 
WASHINGTON, DC 

Circle (71) on Action Card 

1997 
M.L. DALIS 
CATALOG 

OVER 350PAGES 

Audio, 
Video & 
Broadcast 
Engineering 
Supplies Since 1925 

Authorized Distributor for over 250 Major 

lines including Kings Broadcast, Belden, 
Neutrik, Canare, John Fluke & Motorola 

Call, Fax or E -road Stanley Narks lor your Free Copy 

[NY] Ph.:718.381-1100 Fax 718 392 7654 

Nationwide 1-800-HLDALIS 
E-mail: hidalisMix.netcom.com 

H.L. DALIS Inc. 
35-35 24th St, Long Island City, NY 11106 

TRIED THE REST? NOW TRY THE BEST! 
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Slow Motion Controllers for Demanding Sports Production 

gaso 

All the features and functions you would expect to find on an 

$8,000 to $10,000 slow motion controller for less than S3500! 

Simple and easy to use with a small space -saving footprint. 
Powerful set-up menu-configure the slow motion controller 
for the way you work. 

Quickly and easily store and recall up to 100 cue points. 
Cue points are retained when power is turned off. 
Slow motion from -100% to +200% of play speed. 

Can be customized for your specific application. 
T -Bar or detented wheel provide fast & easy slow motion control 

PHONE: 
[818] 

252-0198 
ST300-S/SM Slow Motion Controller® FAX: 

[818] 
252-0199 
Another Control 

Solution from .. . 

DNF 
INDUSTRIES 

Circle (73) on Action Card 

CLIP AND SAVE! d"-- ÌBAF BROADCAST VEHICLES 
SNV, ENG, EFP, Radio ENG/SNV Vehicles (800) 633-8223 
ADDRESS 314-316 Northstar Ct., Sanford FL 32771 LOCAL (407) 324-8250 
FAX (407) 324-7860 E-MAIL baf@gate.net WEB http://www.bafcom.com 

BAF Satellite Space (800) 966-3822 
Best price & service, domestic & international KU & C -Band, SNG & long-term rates 
LOCAL (804) 221-0544 FAx (804) 221-0818 E -MAR 2059198.mcimail.com 

European Sales +44 1789 765 850 
ADDRESS Unit 2, Tything Park; Arden Forest Industrial Estate; Alcester, 
Warwickshire, B49 6ES UK FAX +44 1789 765 855 

Milli BIJ,.- :ÿa.ªs p- 
r Lr BAF 

Circle (70) on Action Card 

professional services 
B8P Television System 

Design, Construction, 
Engineering and Integration 

SYSTEMS 

28109 N. Avenue Stanford, Valencia CA 91355 
(805) 257-4853 (818) 551-5871 fax (818) 551-0686 

NETCOM 
STATE OF THE ART ENGINEERING 

FOR AUDIO AND VIDEO 
ENGINEERING DESIGN CAD DRAFTING SERVICES 

CABLE FABRICATION PRE -WIRED PATCH PANEL RACKS 
SYSTEM INSTALLATIONS EQUIPMENT SALES 

(201)837-8424 
FAX: (201)837-8384 

1465 PALISADE AVE. TEANECK NJ 07666 

East Coast Video Systems 
consultants engineers systems integrators 

3 Mars Court 
Boonton, NJ 07005 
973402.0704 
Fax: 973402.0208 
www.ecvs.com on line In time 

Curtis Chan 
President 

Medfrte, Serial Digital Video 

INTERFACE PRODUCTS 

Serial Digital A -to -D 
and D -to -A 

NTSC/PAL Decoders/ 
Encoders 
Digital DA's 
Monitoring D/A's 
Audio embedders/ 
extractors 

Television Equipment Associates, NY 
914.763.8893 Fax: 914.763.9158 

Matthey Electronics. UK 
+44 1782 524918 Fax: +44 1782 524977 

E Mail: sales@matthey.demon.co.uk 

Circle (75) on Action Card 

Advertise in 
%le GALLERY 

32,000 1V -only circulation 
Free reader service number 
Frequency discounts 
Agency discounts 

Call Jett Utter at I -500-2x96-9939 

HAMMETT & EDISON, INC. 
CONSULTING ENGINEERS 
RADIO AND TELEVISION 

DANE E. ERICKSEN, P.E. 
Box 280068 
San Francisco, CA 94128 
707/996-5200 707/996-5280 Fax 

CHAN ASSOCIATES 
Strategic Marketing Public Relations Advertising 

1307 Shadow Lane, Suite C 
P.O. Box 5509 
Fullerton, CA 92838-0504 
Phone: (714) 447-4993 
Fax: (714) 578-0284 
Pager: (714) 506-1357 
Email 9e,e:7 ermm.0 
CompuServe. 74601,27077 

QainIess inc. 
50 Years of Broadcast Power 

Design - Fabrication - Construction 
210 S. Third St. Voice 215-699-4871 
North Wales, PA 19454 Fax 215-699-9597 

JOHN H. BATTISON P.E. 
CONSULTING BROADCAST ENGINEER, 
FCC APPLICATIONS AM, FM, TV, LPTV 

Antenna Design, Proofs, Fieldwork 
2684 State Route 60 RD "1 

Loudonville, OH 44842 
419-994-3849 FAX 419-994-5419 

D.L. MARKLEY 
& Associates, Inc. 

CONSULTING ENGINEERS 
2104 West Moss Ave. 
Peoria, Illinois 61604 

(309)673-7511 
FAX (309)673-8128 
MemberAFCCE 

PROMOTE YOUR SERVICES 
and increase business for as 
low ass 12800 per insertion. 

Call 800-896-9939 
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classified 
FOR SALE 

hllp://www.broadcastexcbaNgecom 
The new way to buy and sell preowned broadcast video gear. Free listings. nline database. 

1000FAXGEAR 
TollFax-on- 24-hourFax-on-Demand - _ = Exchanger 
Fax -on -Demand - Excnanyeinc. 

tel 
Dial toll -tree or call +1.310.442.8491 to have the latest hot list sent to your lax! email broadexeiao!cam 31ááá2:&&Mó 

C 
BROADCAST 

STORE 

Buy Consign Sell Trade 
Thousands of New & Pre -Owned 

Equipment in Stock! 

Panasonic 
M. ht Suffe 

SONY 
JVC 
PROFESSIONAL 

Call BROADCAST STORE now for The Preferred Shopper 

PINNACLE 

ECHOIab 

Los Angeles 

818.551.5858 212.268.8800 
1840 Flower Street 

Glendale, CA 91201 

New York 

500 W. 37th Street, 2nd Floor 
New York, NY 10018 

www.broadcaststore.com 
Circle (102) on Free Info Card 

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 
P.O. Box 816, Hermosa Beach, CA 90254 

00ß/1A4 
Circle (101) on Action Card 

ANTENNA STRUCTURE 
REGISTRATION SIGNS 

F.C.C. ANTENNA 

STRUCTURE REGISTRATION 

1234567 

FCC Sign Required 
for all towers over 
200 Ft tall - 17.4 (g) 

12"X19" sign $75.00 

610-458-8418 Voice or Fax 
Call for Information and product list 

* Studio Exchange * 

Burbank 
*** 

(818) 840-1351 Fax (818) 840-1354 

New and Used Video Equipment 

Audio/Video Dealer 
Starring 

Panasonic & Sony 
CALL NOW FOR CURRENT 

SPECIALS 

BUY, SELL, TRADE & CONSIGN 

816 N. Victory Blvd. 
Burbank, CA 91502 

BATTERY TOWN USA Energy Plus+, Inc. 
http://www.mindspring.com/-battery 
battery@mindspring.com. 770-975-8052 ext. 6210; 
fax 975-8915 Cell Choices & Specifications; Best 
Value. BP -90's, NPISB's, Belts, Film Packs, Charg- 
ers. Inserts & Rebuilds for Sealed Bricks, Bricks, 
Belts, Film, Notebooks. Rejuvenation contracts. 
Internet Access Special Promotion! 

FOR SALE Television broadcast transmitter 
General Electric 23.5 KW UHF transmitter with 
klystrons, waveguide, diplexers, cooling system 
and cabinets. Currently on channel 34. 5,000.00 
O.B.O. (310) 902-7691. 

.BROADCAST PRODUCTS:`- 

ee 

BECK 
ASSOCIATES 

2403 HOWARD LANE 
AUSTIN ' TX 18128 

1-800-128-3125 
FAX: (512) 388-1833 

SDV 4-4 - Serial Digital and Analog 

Video Monitoring DA - 4-2-2/270 mbps. 

Four reclocked SDV outputs, plus four (VBS or 

RGB outputs. 10 bit DACs. Fits GVG 8500/8800 

DA frames $895 
.« 

_3!ä_ ® . 

TBC-RMT - TBC Remote Control Unit 

Remote control of up to 3 TBC's. For use 

with internal TBC's on BVW, DVW, PVW, 

UVW, and BVH Beta machines or any 

machine using Sony BVR-50 controller. 

Purchased with 1, 2, or 3 modules. With 

3 modules. Now availabale for JVC 

machines - Series 22, 80, 85. $960 

t -17T1 Irtrrrtr, 

SCR -4X8 - Serial Machine Control 

Router - Input/Output Twelve rear 

mounted DB9-F connectors (four controllers, 

eight devices). EIA RS -422 send and receive. 

Controls: Twelve lighted pushbuttons for 

channel assignment $980 

e e ! III n ennui* a . 

SCP-10 - Serial 422 Patch Panel 

10x10 passive non-normalling serial data patch 

panel. Two rack units high. Legend strips and 

10 patch cords included $350 

' ® ® !". 

VU2-P - VU/Peak Meter with Phase 

Indicator - Simultaneous peak and VU 

display. Solid state phase indication. Highly 

readable LED arrays. Adjustable headphone out- 

put. Hi -impedance looping inputs... 5890 

SPK-2 - Two Channel Audio Monitor 
Two channel audio confidence monitoring. 

Accepts both balanced and unbalanced inputs. 

Five switchoble listening modes. Headphone 

output with speaker mute $650. 
ID -PA Antenna Product. tn"m..aowr º Bryan wy"d a."mo"re.nAPA. RR f 

Circle (100) on Free Info Card 
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800-999-4283 

classified 
FOR SALE 

Fiber Optic 
Video + Stereo Audio Modem 

J Celebrating our 10th anniversary. 
J Digital Audio Signal Processing. 
J Meets RS250C Specifications. 
J Superior Video/Audio Performance. 
J Multimode Link starts at $850/pair. 

In US and Canada Call: 
1 -800 -DATA -LEE 

or Fax at 1.888.328.2533 

Lee Data Communications 
2501 Technology Dr., Hayward, CA94545 
Tel:(510)785-2900, Fax (510)785-3232. 

In Canda Call: Telonix at 1.888.835.6649 

FREE CATALOG 
Belden 
Mogami 
Canare 
Cable 
Highest Quality 

Assemblies Watch Panels 

*Snake Systems & More! 

Great Prices - In stock 

Unmatched Service! 

HAVE, INC. Dept. BE 

pro sales@haveinc.com 

SERVICES 

edefflut / Leonard 
Studio & Production Center 

Orlando, Florida 
'State of the Art in Quality and Service' 

Fully Equipped 9000 Sq Ft Sound Stage 

Chapman Cranes, Dollies & Pedestals 
Remote Camera S stems & More! 

50' X 60' X 26' Hard Cyc 

Ask for a video on our facility! 

Toll Free: (888) 33 STAGE 
www.chapman-leonard.com 

SERVICES 

FULL-TIME TRANSPONDER SPACE 

AVAILABLE ON CABLE SATELLITE 

located in the premiere cable neighborhood on SATCOM C-3 

at 131 W, using General Instruments DigiCipher II (MPEG- 

2) video compression system. Your network could be seen 

using the new digital set -top technology, improving your 

network's chance of cable carriage. In addition to 

transponder space, uplinking, playback, editing, and 

duplication services are also available from our new digital 

uplink facility located in Englewood, CO. 

Call Doug Greene @ 303-784-8809 or 

E-Mail at dougreene@aol.com 

Diversity Miniature 
ro- -aadcast Microwave 

Eng, Remote Camera to 
Eng Van for Live Hits 

> Full Motion Colour 
Video/Audio 

Video Signal Processing 

470 Lines @ 45+ db 

Miller Wireless 
3212 NW Ave. Suite C, Box 221 
Bellingham, WA 98225 USA 

tel: (360) 715.3328 fax: (360) 715.1239 
e -mall: milwire@televar.com 

HELP WANTED 

TELEVISION 

SR. TV ENGINEER 
Work with Illinois Institute of Technology, the largest ITES 
holder in Chicago. We broadcast 8 microwave channels 
of distant learning programming with satellite 
uplink/downlink & video PC conferencing. 

Perform site RF reception surveys, troubleshoot MATV 
reception problems. Operate & maintain ITFS, SIL and 
AML transmitters; C & ku band receive equipment and a 
digital ku band satellite uplink. Bachelor's and 5+ yrs. 
TV engineering & telecom exp. Roof/tower work req'd. 

IIT is a private, Ph.D.-granting university for sci- 
ence, engineering & the professions. Benefits 
include tuition for the employee/family. 

Reply to: 

I T 

HR -95A 
ILLINOIS INSTITUTE 

OF TECHNOLOGY 
3300 S. Federal 

Chicago, IL 60616 
Fax 312-567-3450 

E0E 

SALES ENGINEER WANTED 
We are seeking an experienced pro- 
fessional for New York City Sales po- 
sition. Must have contacts, and at 
least 5+ years experience in the 
Broadcast Manufacturing Industry. 
Technical/Engineering degree a plus. 
Respond in confidence to: 

THOMSON BROADCAST, INC. 
HR Department 
49 Smith Street 

Englewood, New Jersey 07631 
or fax to: 201-569-1511 

0: THOMSON BROADCAST 

HELP WANTED I WE PLACE ENQIIIEERS 
USA & WORLDWIDE 

KEYSTONE INT'L., INC. 
16 Laflin Road, Suite 900 
Pittston, PA 18640, USA 

Phone (717)655-7143. Resume/Fax (717) 654-5765 
E-mail: keyjobsOkeystone.microserve.com 

CÄNNJ 
TELEVISION ENGINEERS 

Turner Broadcasting System, the leading 
News, Sports, and Entertainment system in 

satellite communications, has career 
opportunities for engineers with broadcast 
maintenance experience. These positions 

demand an extensive background in 
television engineering and at least two years 
of training in electronics technology. Turner 

Broadcasting System offers an excellent 
benefit and compensation program. 

Send resumes to: 
Mr. Jim Brown, Corp. Engineering 
Turner Broadcasting System, Inc. 

One CNN Center 
P.O. Box 105366 

Atlanta, GA 30348-5366 
(404) 827-1638 office 

(404) 827-1835 fax 
TBS is an equal opportunity employer 

ASSISTANT CHIEF ENGINEER WCFC TV 38 Chi 
cago. Highly motivated individual to coordinate 
all aspects of system design, installation, modifica- 
tions, and maintenance of production facility and 
transmitter. Digital technology familiaritya must. 
Excellent opportunity to build team for 21st cen- 
tury. Mail or fax to Human Resources, WCFC TV 38, 
38 S. Peoria, Chicago, IL 60607 (312) 433-3839. 

KTXL FOX 40 has an immediate opening for an 
experienced, full-time maintenance technician. 
Must be able to trouble -shoot broadcast audio and 
video equipment to the component level. SNG and 
UHF transmitter experience preferred. Send re- 
sume to Bill Kreutzer, Chief Engineer, KTXL FOX 
40, 4655 Fruitridge Road, Sacramento, CA 95820- 
5299. No phone calls please. Please indicate source 
from which you are applying. E.O.E. 

BROADCAST MAINTENANCE ENGINEER Major 
NYC TV News facility has an opening for a Broad- 
cast Maintenance Engineer. The right candidate 
will have a minimum of 3 years experience with 
Sony Broadcast ENG/EFP & Studio equipment in- 
cluding cameras, tape decks, microphones, light- 
ing and RF equipment down to component level. 
Must be able to work independently as well as part 
of a team in a high pressure, deadline oriented 
atmosphere. Ability to work all shifts, including 
early mornings, late evenings and weekends is an 
absolute must. NO CALLS. Attn. Steven Soep, 
Potomac Television, c/o CNN, 5 Penn Plaza, New 
York, NY 10001. Fax: (212) 714-7920. 

MAINTENANCE ENGINEER SW Florida's sun and 
sand are calling you. WFTX TV 36, the FOX affiliate 
in Fort Meyers market, is seeking aself-motivated 
Maintenance Engineer. Experience with station 
systems, component level repair, cameras, Odetics 
TCS2000, 3/4", Beta, SVHS, ENG and News experi- 
ence a must. SBE certification and UHF experience 
are desirable. Work hours are Sunday -Wednesday 
from Noon -I1 PM. Please send resume and salary 
requirements to: Ryan Steward, Chief Engineer, 
WFTXTV, 621 SW Pine Island Road, Cape Coral, FL 
33991. We are an Equal Opportunity Employer. 
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classified 
HELP WANTED 

THE FUTURE OF TELEVISION 

IS ABOUT TO CHANGE. 

Ziff -Davis, the foremost authority on computers and 

high tech information, is launching the first 

24 -hour computer channel. ZDTV: Your Computer 

Channel. We need the best of the broadcasting and 

high tech industries to make this happen! Located in 

San Francisco, ZDTV will be a state-of-the-art produc- 

tion facility which will house a broadcast center and 

online venture. If you've got the savvy and drive to 

join a dynamic ground -breaking operation, we invite 

you to consider the following exciting opportunities: 

VICE-PRESIDENT, 

OPERATIONS/CHIEF ENGINEER 

Lead and oversee our technology department, including 

all day-to-day operations and maintenance of the 

cable and broadcast facilities. Requires an FCC license, 

college/technical degree (or equivalent) and 10+ years 

national or top broadcast market experience to 

encompass strong equipment knowledge and tedmial/ 
managerial skills. 

DIRECTOR, TECHNICAL OPERATIONS 

Manage the day-to-day post -production operations 

and on -ah facilities, including capital budgeting and 

fadlity planning. Requires a college degree (or equiv- 

alent) and 10+ years national or top broadcast 

market experience, in addition to strong production 

and technical skills. 

DIRECTOR, STUDIO OPERATIONS 

Coordinate all studio operations, including staff man- 

agement, budgets, set construction and main- 

tenance. Requires a college degree (or equivalent), 10+ 

years national or top broadcast market experience in 

live studio operations and excellent leadership skills. 

MANAGER, POST -PRODUCTION 
Supervise all aspects of post -production, managing a 

full-time video edit staff and all budgets, safety and 

maintenance of the post -production facilities. 

Requires a college degree (or equivalent), 10+ years of 

related experience in video post -production and 

strong leadership, equipment and operations skills. 

As an industry leadey we offer a competitive salary 

and premier benefits package, including medical, 

dental and vision coverage. Send your resume and 

salary requirements, indicating position of interest, 
to: Ziff -Davis, ATTN: Human Resources, Dept. 

ZDTV/VPO, 50 Beale Street, 14th Floor, San Francisco, 

CA 94105. FAX: (415) 547.8509. No phone calls, 

please. An Equal Opportunity Employee 

ery 
CHIEF ENGINEER for a modest market Pacific 
Northwest VHF TV Station. A hands on position, 
with enthusiasm and team spirit ranked high. Sound 
basic knowledge of RF, microwave and basic stu- 
dio requirements essential. Consideration fora first 
time CE position possible. Opportunity to be a part 
of building a new facility. A multi -station group 
member. Send resume to: Jim Bowen, Director of 
Engineering, KVAL-TV, P.O. Box 1313, Eugene, OR 
97440. EOE 

DON'JTT 
BLILED 

TECHNOLOGY. 

GJ 

Sony's Business and Professional Group is seeking the following 

broadcast professionals: 

Senior Video Systems 
Design Engineers 
We are looking for seasoned engineers to design 
large-scale digital audio/video facilities, including 
floor plans, equipment rack layouts and detailed 
signal flow diagrams. Candidates must have 5+ 
years' experience with state-of-the-art analog and 
digital AN, production and broadcast facilities, and 
be especially strong in system.level engineering 
design and technical problem -solving. Fluency in MS 

Excel for Windows is required; AutoCAD, Word and 
Access knowledge is a plus. Team -building, commu- 
nication skills and the ability to work with minimal 

supervision are also key. We have both regular and 
contract positions available, but all require full-time 

presence at our San Jose facility. Some travel during 
installation/testing will be required. (Job # CY-BE1) 

Project Managers 
Responsible for the management of resources to 
execute fully integrated broadcast systems. Must 
be able to complete projects on time and within 

budget. The ideal candidate will bring 5+ years of 
project management in broadcast or production 
systems. (Job # CY-BE2) 

Senior Marketing 
Manager 
Develop and direct marketing strategy for the broad- 
cast industry. This includes video file server -based 
automation systems, master control routing switches 
and related products. Position requires 10+ years of 

extensive marketing experience in broadcast or 
other closely related industry. (Job # CY-BE3) 

Engineering Instructor/ 
Trainer 
Develop and present courses on repairing and 
maintaining state-of-the-art video equipment and 
systems. Courses will be constructed around 
focused objectives and concentrate on hands-on 
skills development. You must have strong com- 
puter skills, BSCS/BSEE with 5 years' experience 
in the broadcast/professional video industry. 
(Job# CY-BE4) 

Product Support Engineer 
Manage all technical support for products such as 
Sony's Integrated Duplication Operation, Video Store 
and Edit Station. You will review all technical docu- 
mentation, actively problem -solve and act as a 

liaison between factory design and support, and 
marketing, field service and product sales. Position 

requires a BS in EE or CS with 7+ years of experi- 
ence developing and supporting software -based 
products and 2+ years with servicing or designing 
Sony products. (Job # CY-BE5) 

Please send your resume, INDICATING CODE 

OF INTEREST, to: Sony Electronics Inc., Attn: 

Professional Staffing, MS SJ-2C2, 3300 Zanker 
Road, San Jose, CA 95134-1901. Fax: 

(408) 955-5166. E-mail (in ASCII text): 
sjjobs@mail.sel.sony.com. For more 
information, visit our Web site at: "" 
http://www.se!.sony.com/HR/ EOE. r a Scnv 

SONY. 
ENGINEER/PROJECT MANAGER Experience in 
repair, maintenance, integration/installation of 
broadcast equipment for teleproduction, presenta- 
tion and sound systems. We're located in Phoenix 
and have career opportunities for engineers and 
project managers. We offer a generous compensa- 
tion package and 401K plan. Please fax resume and 
salary history to 602-274-7416 Attn: J.L. EOE. 

Promote your company and post a job opening! 

Advertise in the Help Wanted section 
of Broadcast Engineering! 

DIRECTOR, ENGINEERINGThe Washington, D.C. 
NBC owned and operated TV station, WRC-TV and 
the NBC News Bureau in Washington, D.C. seek a 
Director of Engineering. The Ideal candidate will 
have a breadth of management experience exceed- 
ing 5 years that demonstrates thorough knowledge 
of television systems, design and state of the art 
technology. The candidate will also have excel- 
lent interpersonal skills and technical background. 
Experience in the broadcast industry is preferred. 
Please send resume to NBC, Employee Relations, 
Dept. DE, 4001 Nebraska Avenue, N.W., Washington, 
D.C. 20016. NBC is an Equal Opportunity Employer 
continuously seeking to expand its diversity to bet- 
ter service its communities. 
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You can see it in your mind's eye. 

NOW MAKE IT REAL. 

Sony's Business and Professional 
Group is seeking the following 
broadcast professionals: 

Senior Video Systems 
Design Engineers 
We are looking for seasoned engineers to 
design large-scale digital audio/video facili- 
ties, including floor plans, equipment rack 
layouts and detailed signal flow diagrams. 
Candidates must have 5+ years' experience 
with state-of-the-art analog and digital MI, 
production and broadcast facilities, and be 

especially strong in system -level engineering 
design and technical problem -solving. Fluency 

in MS Excel for Windows is required; 
AutoCAD, Word and Access knowledge is a 

plus. Team -building, communication skills and 

the ability to work with minimal supervision 
are also key. We have both regular and con- 

tract positions available, but all require full- 

time presence at our San Jose facility. Some 
travel during installation/testing will be 

required. (Job #CY-BE1) 

Project Managers 
Responsible for the management of resources 
to execute fully integrated broadcast systems. 
Must be able to complete projects on time and 

within budget. The ideal candidate will bring 
5+ years of project management in broadcast 
or production systems. (Job #CY$E2) 

Senior Marketing 
Manager 
Develop and direct marketing strategy for the 
broadcast industry. This includes video file 
server -based automation systems, master 

control routing switches and related prod- 
ucts. Position requires 10+ years of exten- 
sive marketing experience in broadcast or 
other closely related industry. (Job #CY-8E3) 

Please send your resume, 

INDICATING CODE OF 

. 
INTEREST, to: Sony 

Electronics Inc., MS SJ-2C2 

3300 Zanker Road, San Its a Sony 
Jose, CA 95134-1901. Fax: 

(408) 955-5166. E-mail (in ASCII text): 
sjjobs@mail.sel.sony.com. For more 

information, visit our Web site at: 

http://www.sony.com/jobs/ EUE. 

SONY® 

classified 
HELP WANTED 

SENIOR COMPUTER/ 
BROADCAST ENGINEER 

JERSEY CITY, NJ 

Join USA Networks, a leading broadcast entertainment conglomerate, featuring the #1 
rated USA Network and the acclaimed Sci -Fi Channel. Currently, we are seeking a 

computer savvy professional to work in our Engineering Division of Network 
Operations, located in Jersey City, NJ. 

The selected candidate must possess a strong computer background and proven 
experience working with DOS, MAC & SGI platforms. Programming knowledge as well 
as database management of Unix and Irex systems a plus. Diversified responsibilities 
will also include the day-to-day maintenance required to keep a broadcast facility on 
air. The qualified candidate should at least have a College Degree in Computer Science 
or related industry experience. 

We offer a competitive salary and an outstanding benefits package including a 401K 
plan. Please send/fax your resume with salary 
requirements (only resumes with salary 
requirements will be considered) to: HR Dept SCBE, c /\ 
USA Networks, 1230 Avenue of the Americas, NY, 

NY 10020. Fax: 212-262-5343. No phone calls NETWORK 
please. An EOE M/F. 

TURNER ENTERTAINMENT NETWORKS 

TURNER ENTERTAINMENT 
NETWORKS 

T.E.N. Network Operations -Engineering is 
looking for talented Maintenance Engineers 
to install and maintain sophisticated video, 
audio and computer equipment. Applicant 
should have experience in component -level 
television maintenance. Digital TV systems 
maintenance skills are necessary as well as 
experience with common software applica- 
tions. Computer programming and network- 
ing skills are a plus. 
A two-year electronics background and a 

minimum of six years experience in the 
maintenance of video tape equipment, along 
with video and audio systems is preferred. 

T.E.N. Network Operations is a dynamic, 
growing, challenge -driven division within 
Turner Broadcasting System committed to 
providing support to eight Entertainment 
Networks. The Entertainment Networks of 
Turner Broadcasting is a leader in the 
industry and continues to take on new and 
exciting challenges. 

If you have the talent and the ability to work 
in a team environment, please forward your 
resume and salary history to: 

Turner Broadcasting 
Attn: Gregory Craig 

Manager -Network Operations 
1050 Techwood Drive 

Atlanta, GA 30318 
E-Mail: Greg.Craig@Turner.Com 

Equal Opportunity Employer 

CRAWFORD COMMUNICATIONS Television Main- 
tenance Engineer. Crawford Communications, the 
premier post production facility in the Southeast, 
has opportunity for bright, experienced mainte- 
nance engineer. Minimum five years experience 
with online and offline editing systems. Digital and 
analog tape transport experience required. Win- 
dows experience a plus. Submit resume and salary 
requirement to: J. Fortner, Chief Engineer, Crawford 
Communications, 535 Plasamour Dr., Atlanta, GA 
30324 or jfortner@crawford.com 

ASSIGNMENT DESK EDITOR Seeking candidate 
with at least 2 years experience. Duties to include: 
dispatching reporters and photographers; assist- 
ing in the planning of daily and long-term cover- 
age; setting up news stories; gathering facts and 
writing stories; and communicate with others in 
the newsroom. Sound news judgment a must. Send 
resume to: ADE1-BE, Box 44227, Shreveport, LA 
71134-4227. EOE. 

BROADCAST ENGINEER Installation, maintenance, 
repair of VHF/UHF TV transmitters, translators, 
broadcast equipment. Two year degree in elec- 
tronics, four years experience, insurable driver. 
Drug screening required. EOE. KOBI-TV, Attn: Engi- 
neer, P.O. Box 1489, Medford, OR 97501. 

TELEVISION MAINTENANCE ENGINEER position 
is now available at IN TOUCH Ministries. A bach- 
elors degree in electrical engineering or technol- 
ogy desired. Equivalent experience will be consid- 
ered in lieu of degree. Excellent logic skills re- 
quired. Post production experience helpful. Send 
resume and salary requirements to Darvin Sparks, 
IN TOUCH Ministries, 3836 DeKalb Technology 
Parkway, Atlanta, GA 30340. 

ASSISTANT CHIEF ENGINEER UHF experience 
both low power and full power knowledge in all 
areas of installation and maintenance. Background 
in Master Control and Production operations help- 
ful. Send resume to Personnel Dept. - KSTV, 6020 
Nicolle Avenue, Suite A, Ventura, CA 93003. Fax: 
(805) 650-8875. 
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digital basics 

How DAVIC works for us 

t was pointed out last month that although DAVIC 
was a European Commission initiative (for initiative, 

read m -o -n -e -y) it has considerable international sup- 
port. In addition to the work of the international 
members, the standards are also being used in systems 
designs, such as the specifications being produced for 
two-way cable operation in the United States by Multi 

Cable Network System (MCNS) Part- 
ners. That work is proceeding consid- 
erably faster than the IEEE standards 
committee in the same arena, and will 
certainly be the system of choice for 
the operators because they are the 
members of MCNS. 

This parallels the speed of the DAV- 
IC specifications process work, which 
can be judged by the fact that the 
DAVIC 1.0 specification was published 
in December 1995, DAVIC 1.1 in Sep- 

tember 1996 and DAVIC 1.2 was agreed to in Decem- 
ber 1996. The next iteration, which will be either 
DAVIC 1.3 or 2.0, will be released about the time you 
read this. The later versions do, and will, specify 
different grades of the tool kit and additional tools, as 
well as provide compatibility with web browsers and 
Java. They will also deal with high -definition TV and 
teleconferencing issues, intellectual property protec- 
tion and third -party security for electronic commerce. 

The lower -layer protocols and the physical interfaces 
of DAVIC, together with the areas of the abstract 

Paul McGoldrick 

By Paul McGoldrick 

pliance with DAVIC and the numbering is consistent 
across architectures. There may, however, be multiple 
networks in a complete system and each segment must 
comply. It's assumed that the core network will be ATM 
with all -digital signals. The interface from the core 
network to the access network (AN) is at the local 
exchange (LE) at reference point A4. The interface 
from the access network to the in-house network (the 
user -provided interface [UPI]) is reference point Al at 
the network termination (NT). 

DAVIC 1.0, however; ignores the in-house network 
and assumes that the consumer set -top box (STB) is 
connected directly to the network termination (thus the 
reference Al *.) Later versions will probably adapt this 
with some specific in-house networks that are LANs. 
The STB contains two parts: the network interface unit 
(NIU) and the independent set -top unit (STU). The NIU 
would contain the RF, demodulator and error -correc- 
tion sections for the particular system - in terms of 
frequencies and modulation scheme used - and the 
STU would contain the transport and control func- 
tions. The broadcast (Hertzian or satellite) version of 
this architecture is inherently one-way (today) and the 
access network from A4 to Al would have the trans- 
mitter or uplink as the access (AN), and the terrestrial 
receiver, or satellite receiver, as network termination 
(RC receiver in DAVIC parlance). The NIU portion of 
the STB would, of course, match the system used. 

It's key to note that while DAVIC assumes that the A4 
reference point is fully digital and ATM -based, the 

access beyond can be ATM 
or MPEG, with the latter 
having a mapping function 
to relate it to ATM. DAVIC 
1.0 only considers the sys- 
tem between reference 
points Al and A9. The later 

revisions specify forward to AO and back to A10 
through Al1, which are between the content and 
service provider systems. 

If all this isn't confusing enough - and you'll have 
to do a lot of reading if you need to get up to speed with 
it - just wait. Next month will be a catch up with 
some missing "stuff" and a look at a product out of 
California. 

PROVIDER 
SYSTEM 

SERVER 

A9 A4 Al 

CORE 
NETWORK 

ATM LE 

ACCESS 
NETWORK 

AN 

A3 A2 

IN-HOUSE 
NETWORK 

UPl 

Al' 
CONSUMER 

SYSTEM (STB) 

NIU -STU 
AO 

system reference model (ASRM), are exceedingly com- 
plex and are probably not parts that many will ever 
explore. We should, however, be familiar with the 
delivery system architectures and how they tie in with 
MPEG (both 1 and 2) and ATM protocols. 

The figure shows the general structure of a cabled 
network, such as for telecommunications or television, 
with the delivery system divided into three networks: 
the core, the access and the in-house. The defined 
reference points, as noted last month, determine corn - 

Paul McGoldrick is a free-lance writer and consultant based on the 
West Coast. 
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601 format waveform monitor TVM-821D. 
Videotek's newest addition to the test instrument family is just what you asked for...easy & familiar. 

Make your 601 production and post -production 
activities easier than ever with the new 
dual -channel TVM-821D waveform monitor and 
vectorscope. The newest scope in Videotek's line 
offers advanced features and convenience, 
including: 

Simultaneous display of 2 digital inputs enables: 
Parade view for signal comparison. 
Overlay view for system timing. 

Dedicated buttons eliminate confusing menus 
and multi -function keys. 
12 -bit processing with 8x oversampling 

ensures accurate measurements. 
Four programmable user memories 

allow one -touch recall of favorite 
settings. 
Analog audio display shows stereo 

amplitude, phase, and separation. 
A Digital System 
Integration Product 

525/625 auto -select input and multi - 
voltage power supply allow use around 
the globe. 
CE Certified. 
Variety of case options for field use or 
rack -mounting. 
Affordable price brings 601 measurement 
within reach. 

Call today to find out more about this and 
other innovative 601 solutions that will ease 
your way into the digital revolution. 

Premium Quality, Intelligent Design, 
Smart Price...That's Videotek. 

= VIDEOTEK TM 
Five Year Warranty 

IIIIII A Zero Defects Company ISO -9001 Certified 

Circle (2) on Free Info Card 

243 Shoemaker Road, Pottstown, PA 19464 Toll Free: (800) 800-5719 (610) 327-2292 Fax: (610) 327-9295 
Visit us on the Worldwide Web: www.videotek.com 
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Starving For Digital? 
Feast on Leitch's DigiBus digital system like a buffet. 
You can choose any combination from a vast selection 
of digital modules to fill your DigiBus. 

Need a single digital function? Order AlaCarte. 
Leitch Digital Glue is an entire product line of 
independent digital applications and frames. 

Leitch satisfies even the largest digital 
appetites. 

For digital catering call: 
1-800-231-9673 
Ci -de (3) on Free Info Carl 
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