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ON THE COVER: EDS studios in Burbank, CA, uses 
uncompressed digital storage and distribution tech- 
nologies based on the Sierra Design Quickframes. 
Shown on the cover is one of the Quickframes in an 

EDS on -line edit suite. Photography by Doug Schwartz, 
Sterling Communications, Santa Clara, CA. 
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D5. The best 
Digital Video deck 

for today... 

About 1/2 the cost of 

other HD 
recording systems' 

135 recording/ 

playback 
and D3 
playback 

Editing and Slow 
motion in HD 

HD recording on 

1/2" cassette tape 

Most Cost -effective 

high definition 
recording system 

Bottom. Al -D580 051/2" Component Dgilal Studio VTR Top. AI- HDP500 DgHal HD VTR Processor 

...and for the next generation HDTV 

10-Bit 
Uncompressed 

Digital 
recording, 
the highest 

quality 
available 

D -5 is the highest quality component digital videotape recorder available. Its uncompressed, 10 -bit recording is the 

cost- effective solution for the most demanding high -end recording and post -production applications. 

Now, it is also the cost -effective system for the next generation -High Definition. Panasonic's new Digital HD Processor turns 

your D -5 deck into an HD VTR for about 1/2 the price of any HD recording option available, today or in the foreseeable future. 

D -5. The best in digital today -and the best for the next generation. 

compael to eaalelg 1- HO and D6 recording systems 

wit run 
ï r r lor t For more information call 1-800-528-86W (Upon request enter product code 24) 
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editorial 

A tax on your DTV 

Ijust terminated my cell phone service. No, the service 
wasn't bad. No, I didn't want to change to PCS. In fact, 

from a service standpoint, there was no reason to stop 
the service. So, then why disconnect something that was 
working perfectly fine? Because government got involved. 

In its great wisdom, the Kansas legislature, encouraged 
by the FCC's warped mentality, decided that competition 
wasn't driving down the price of telephone service enough 
(for some people). The bureaucrats said telephone service 
was becoming too expensive. And, to protect the disen- 
franchised, they needed to take 
action. Their solution was to in- 
vent what's called "The Univer- 
sal Service Fund," which is noth- 
ing more than a social engineer- 
ing tax. 

Now, phone service in Kansas 
is taxed at almost 10% to devel- 
op a pot of money the state bu- 
reaucrats can dole out as they 
see fit. And, just to be sure every- 
thing is handled to their desires, 
these bureaucrats get to skim 
more than a few buckos off the 
top to line their coffers. 

Well, excuse me. It's not my responsibility to ante up 
$100 a year to pay someone else's phone bill or fund 
another bureaucratic boondoggle. So, after I calculated 
that a year's worth of this new tax was equivalent to an 
entire month of my cell phone service, I told Southwest- 
ern Bell to stuff it. 

Unfortunately, I can't disconnect my residential phone 
(my teenage son would die without it), so I'm forced to 
pay the tax on that bill. However, because of this tax, I 

won't be installing the second phone line for my comput- 
er. The bottom line is that whenever possible I'll avoid 
funding another bureaucratic social program so these 
guys can justify their existence under the guise of helping 
the so- called disenfranchised. 

So what has this to do with broadcasting? Thought 
you'd never ask. The same kind of scam is apparently 
now being considered at the national level. So, at the 
same time Congress is crowing about the new tax cuts 
they approved, work may be under way to gouge you 
with a new tax. 

Rumblings are now being heard claiming that the new 
DTV system will take TV service away from the poor. 

Because they won't be able to buy these new $3,000 TV 
sets (hell, I won't either, but that's beside the point), the 
poor won't be able to get the new DTV signals. And, 
when NTSC goes dark, the theory goes these people 
won't have any TV service at all! 

Anyway, DC Potomac logic says that putting a tax on all 
new DTV equipment could kill two birds at once. First, to 
speed penetration of the new sets, the government will 
subsidize new DTV sets for the poor. The subsidy might 
take the form of credits usable toward the purchase of a 

new DTV set by those currently 
receiving public assistance. 

Second, by seeding the market 
with DTV receivers, broadcast- 
ers will be prevented from using 
low penetration rates as an ex- 
cuse to delay DTV broadcast- 
ing. Keeping broadcasters' feet 
to the fire will force them to 
convert to DTV and thereby re- 
lease their analog channels for 
auctioning. And, it's that 'pot -o- 
gold' called spectrum that Con- 
gress really wants. 

Now, lest you think Congress would never approve 
such a `consumption tax,' think about the last time you 
bought tires or paid your telephone bill. Both have 
federal consumption taxes. The federal excise tax you 
still pay on both items was originally designed to tempo- 
rarily control the consumption of a limited resource. 
Since when are tires or telephone service limited resourc- 
es? Also, don't forget that a model for taxing receivers is 

already in place. You need only look across the Atlantic 
to see how our British cousins do it. 

If you ask me, those dunderheads in Washington will 

never learn that it's our money in the first place, and 
whether or not a person has a DTV receiver shouldn't be 

influenced by congressional social engineering. The last 
thing we need is another tax, especially one destined to 
pit one economic group against another, while squeezing 
broadcasters in the middle. 

Brad Dick, editor 
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CAN YOUR 
NEWSROOM: 

RIPT STORIES EDIT VIDEO SEARCH WIRES JUGGLE ASSIGNMENTS BROWSE FEEDS 

IIIMMP 

*s / 

PUBLISH TO THE WEB TALK TO YOUR CREWS IN BANGLADESH AND SIOUX CITY SCRIPT 

AT THE SAME TIME? 

:idNews'" can. Simple to learn and powerful to use, modular and scalable so it grows with you. 
1 e AvidNews system brings video to the desktop, combining the power of Avid's nonlinear 
t.::hnology with a newsroom system relied upon by more than 50,000 journalists worldwide. 
E owse and edit video while you build rundowns, publish to the Web, write scripts, check 
a signments and talk to coworkers anywhere on the globe. Link to Avid's news editing, 
payback and server systems and tightly integrate news journalism with video production. 

Darn more: 800 949 AVID (2843) or www.avid.com /avidnecis 

- AvA Technology, Inc. All Rights Reserved. Product soe:. Inca... pis'..b ec! Cn 

an ktidNews is a trademark of Avid Technology Irc. All otee, trademarks Conta...ed ,er,' 
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news 

CDS and Microwave 
Radio Communications 
offer DTV solutions 

Comark Digital Services (CDS), a division of CO- 
MARK Communications, Inc., and Microwave Radio 
Communications (MRC), a division of California Mi- 
crowave, have joined forces to provide broadcasters 
with solutions for transitioning to digital television. 
The two divisions will offer integrated systems for 

digital television and will work together to ensure 
interoperability of DTV equipment and systems. CDS 

will market and sell MRC digital studio transmitter 
link (STL) products to broadcasters. 

Philips offers DTV training 
seminars 

Near the end of June, Philips brought together more 
than 60 engineers, representing more than 600 TV 
and production facilities, for training on DTV. The 
meetings were held at the Philips Research facility in 

Briarcliff Manor, NY. The purpose was twofold: 1) to 
help educate attendees as to what was available for 
implementing DTV; and 2) to get input for future 
product offerings. 

Topics covered included MPEG technology and stan- 
dards, MPEG bitstream splicing, DTV receiver for- 
mat conversion and potential video acquisition for- 

mats. Along with the training seminars, attendees 
were shown a variety of possible implementation 
scenarios, as well as potential product offerings for 
the consumer and professional. 

Based on feedback from the first seminar, Philips is 

preparing to offer additional seminars this fall at other 
locations around the country. Dates and locations have 

not yet been finalized, but you can contact your local 
Philips representative for more information. 

CEMA agrees with FCC's 
closed- captioning rules 

The Consumer Electronics Manufacturers Associa- 
tion (CEMA) applauds the FCC's decision to establish 
rules that will implement the closed -captioning re- 

quirements of the Telecommunications Act of 1996. 
All video programming distributors, including broad- 

casters, cable operators, satellite operators and other 
providers, must implement closed- captioning. These 
rules will increase the amount of closed- captioning 
video programming available to the more than 22 
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By Dawn Hightower, senior associate editor 

million Americans with hearing disabilities. 
According to CEMA president Gary Shapiro, "It 

simply makes good sense that all video program pro- 
viders do their share in making TV accessible to 
hearing impaired Americans and those that are learn- 
ing English as a second language." 

Congress to sell 
ENG spectrum 
\ it negotiations over the balanced budget amend- 

ment, broadcasters will end up losing some of their 
electronic newsgathering spectrum. The bill puts 
20MHz of the ENG spectrum in the 2GHz band on the 

auction block. Broadcasters get to keep another 85MHz 
in the band now, but could lose another 15MHz down 
the road. 

Congress also told the FCC to auction an additional 
15MHz, in addition to the 20MHz of ENG spectrum. 

ATSC names executive 
director 

Robert K. (.raves, chairman of the Advanced Televi- 

sion Systems Committee (ATSC), has appointed Craig 
K. Tanner as the executive director. Tanner has more 
than 20 years of experience in the telecommunications 
and TV industries, including his previous positions as 

senior vice president of Advanced Technologies at 
TELE -TV Systems and vice president of Advanced 
Television Projects at CableLabs. He also served on the 
FCC Advisory Committee on Advanced Television 
Service. 

SBE announces 
award winners 

The Society of Broadcast Engineers (SBE) has an- 

nounced the following award winners. Clay Frein- 
wald, CPBE, has been named Broad- 

cast Engineer of the Year. He is the 
chief engineer for KBSG AM/FM 
in Seattle, WA. He served as his 

chapter's program chairman and 
is a member and chairman of the 

State Emergency Coordinating 
Committee for Washington. He was 

responsible for conducting the monthly meetings to 
establish the EAS plan for the state. Through his 

efforts, Washington's EAS plan has been used as a 

model for other states. He traveled around the state to 
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a e headlines 
ma - de.dlinE.s 

Serving the news journalist 
Clipbox" means journalists 
can view and even edit 
video alongside text on 
their own terminals. 

Serving the news engineer 
Clipbox means total 
integration with news and 
automation systems - and 
high reliability, low 
maintenance. 

Serving the news director 
Clipbox means instant 
running order changes, 
graphics integration, 
re- edits, playout, re -cues, 
skips and freezes. 

Serving the news editor 
Clipbox means powerful, 
interactive non -linear 
picture and sound editing 
with pen and tablet. 

QU 
Call our 24 hour Clipbox Hotline now: 1 800 218 0051 Ext.441 
Quantel Inc., 28 Thorndal Circle, Darien, CT 06820 Tel: (203) 656 3100 Fax: (203) 656 3459 http: / /www.quantel.com 

CLIPBOX° 
The world's most advanced video server 
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HARRIS LEADS WITH 
THE TRUTH 
ABOUT DTV. 

Bold, conflicting claims of 
industry leadership can easi- 
ly blur the process of choos- 
ing the right DTV partner - 
until you look at the facts. 
Others claim to be "the only 
company that can meet your 
requirements for the digital 
age." For a wide choice of 
technologies, thousands of 
hours of DTV on -air experi- 
ence, the industry's only 
complete 8 -VSB exciter, and 
unparalleled 24 hours a day, 
7 days a week live support, 
there is only one leader... 
and it is unquestionably 
Harris. 

Harris offers the 
widest range of 
proven technology. 
Harris can provide every 
step in the digital path - 
from your studio to your 

transmitter and antenna - 
and can do it with more 
proven technology than any- 
one in the industry. How 
proven? In 1990, the ATTC 
used our RF test bed to 
establish U.S. 
standards for 
HDTV. Our 
studio and 
teleport sys- 
tems were 
instrumental 
in the 
launch of 
America's 
first all - 
digital 
television network. 
We delivered the first broad- 
band antenna specifically 
developed for NTSC -DTV 
simulcasting. We have more 
UHF and VHF transmitters 
on -air in the U.S. than any 
other manufacturer, by far. 
We're the only company to 
offer digital -ready IOT as 
well as Solid State UHF 
transmitters - with a choice 
of Bipolar, Silicon Carbide or 
LDMOS technologies. Our 
Platinum Series VHF trans- 
mitters are the world stan- 
dard in Solid State. And 
when it comes to the heart 
of a DTV transmitter - an 
8 -VSB exciter - Harris is the 
only choice. Only we can 
provide all of this DTV 
technology right now! 

Harris is the only 
company that manu- 
factures a complete 
DTV exciter. 
The Harris CD 1 is the 
world's only commercially - 
available exciter to meet the 

Grand Alliance 
8 -VSB guide- 
lines. All oth- 
ers are merely 
a combination 
of various 
components 
from several 
manufacturers. 
The Harris CD 1 

has amassed 
thousands of 
hours of prob- 

lem -free on -air operation. Its 
patented high -performance 
technology generates a sig- 
nal of superior integrity, and 
virtually ensures that it will 
remain the world standard. 
Only we can provide 
the CD 1 DTV exciter 
right now! 

i? SigmaCD 'lOT UHF Transmitte, 

SB 

D,amondCD'' UHF Solid State 
DTV Transmitter 

®11 

5 of the first 7 U.S. 
stations on -air with 
DTV selected Harris 
digital transmitters. 
On July 23, 1996, WRAL -HD 
became the first commercial 
television station to transmit 
HDTV signals over the air. 
Their transmitter? A Harris 
SigmaCD. When KCTS -HD in 

Platinure SenesO VHF 
Solid State Transmitters 

lele iskx1 hiwl in 
was mimic. Uli 
July 23. I9ÇMi! 

V Lj 
*xi me work! 

Diamonde" UHF Solid State 
Digital-ready Transmitter 

1lil.'l 

Ultra 1 Low Power 
Solid State UHF Transmitters 

www.americanradiohistory.com

www.americanradiohistory.com


DEEDS, NOT PROMISES. 
Seat le became the first 
HDT .'- capable public broad - 
casti ig station, they too 
chose Harris. And WETA in 
Washington D.C., WCBS in 
New York and Oregon Public 
Broa (casting in Portland all 
rely .,n Harris transmitters to 
send their DTV signals over 
-the a r. At NAB '97, KLAS- 
HD u ;ed a Harris transmitter 
-to go live as part of the 

WETA 
N261FMV1 

,) 

)(YETI!, features a H rris 

S¡gmaGD 7ransmltter 

\TSC on -air demonstration. 
'Vhy i Harris such a clear 
hoicf when choosing a 

ligita transmitter? Because 
rom ' . HF to UHF...Solid 
tate 1 IOT...low power to 
igh F ower...and the only 
omp : to 8 -VSB exciter, we 
apres.)nt so many proven 
hoices. Only Harris has 
his depth of on -air DTV 
xper ence! 

larri s provides 
orni Flete end -to -end 
ystc ins for DTV. 
rom s :udio facilities to 
NG, NG, mobile produc- 
on ur ts, microwave links, 
3tellit - uplinks and teleport 
Iciliti< s, Harris provides 
1e pr( iucts and services 

crea e all- digital and digi- 
:l- reariy state -of- the -future 
/stems. Whether you're 
Jildin I new, or retrofitting 

ana og station, Harris 

experts will assist you in all 
aspects critical to your suc- 
cess. That includes proposal 
development and budgeting, 
building design and archi- 
tecture, custom fabrication, 
system designs and opti- 
mization, program and 
facilities management, 
installation, commissioning 
and documentation, train- 
ing, warranty protection 
and comprehensive systems 
support. Only Harris 
does all this, and does 
it in- house! 

No other company 
matches our level 
of support. 
Harris is the only transmitter 
manufacturer that has 
staffed technical assistance 
available 24 hours a day, 
365 days a year. So instead 
of an answering service or 
voice mail, 
you can 
speak with 
a service 
expert 
whenever 
you need 
to. We're 
also the 
only 
manufac- 
turer to 
provide 
around -the -clock parts 
support, with a multi -million 
dollar inventory on hand to 
meet your demands as 
quickly as possible. To 
assure that your digital 
needs are met today, tomor- 
row and beyond, we have 
established a DTV 
Applications Engineering 
Group to assist in your tran- 
sition to digital. And no 
transmitter manufacturer 

but Harris offers 
you the benefits of a dedi- 
cated training center with 
ongoing, regularly sched- 
uled general and product 
training programs. Only 
we can provide this high 
level of DTV support! 

Put Harris to the test. 
Before you stake your sta- 
tion's future on a promise, 
ask your prospective part- 
ners to prove their claims. 
Harris welcomes the oppor- 

tunity to show 
you how we're 

most qualified 
to help you 
make the most 
efficient, cost - 
effective and 
successful tran- 
sition to DTV. 
For tried and 
true solutions 
that best pre- 
pare you for 

tomorrow, that only we 
can provide, contact 
Harris today. 

Circle (7) on Free Info Card 

HARRIS CORPORATION 
BROADCAST DIVISION 

TEL: +1 217 222 -8200 
FAX: +1 217 221 -7085 

In HARRIS 
A new world of broadcast solutions 
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news 

conduct seminars and educational sessions to help 
other stations attain compliance with the new system. 

Michael P. Scott, CPBE, has been named Educator of 
the Year for the second consecutive year. He is the lead 
instructor at the Communications Technologies De- 

partment at Bates Technical College in Tacoma, WA. 

Scott redesigned and recertified the Broadcast Tech- 
nologies Course with SBE at Bates. He also organized 
a two -day training seminar, the DTV Transmission 
Conference. 

These and additional awards will he presented at the 
Central New York SBE Regional Convention and SBE 

National Meeting on Sept. 26 in Syracuse, NY. Contact 
the SBE at 317 -253 -1640 or its web site atwww.she.org 
for more information. 

FOX awards NDS 
Americas contract for 
digital broadcasting 
equipment 

In a major strategic step for FOX in its digital conver- 
sion plans and building a state -of- the -art digital cable 

distribution network, NDS 
Americas was awarded a 

contract from FOX Cable 
Services to provide trans- 
mission systems for use 
with FOX Sports Net, FX 

and fXM cable networks. 
The NDS System 3000 

transmission systems will 
broadcast up to eight chan- 
nels of programming from 
one satellite transponder. 
Acquiring the NDS equip- 
ment is the network's first 

step toward cumerting its existing infrastructure of 
analog broadcast systems to the new MPEG- 2 /DVB- 

compliant digital format. 

IDRC '97 to reveal future 
of large flat -panel 
displays 

I lie I -th International Display Research Conference 
(IDRC) will be held at the Sheraton Centre Hotel in 

Toronto, Canada, from Sept. 15 to 19. The conference 
will cover a range of research developments relating to 
electronic information displays. 

Yoshito Yamaguchi, senior managing director of dig- 

ital broadcasting development for Mitsubishi Electric 

Corporation, will give a special address entitled "Past, 
Present and Future of Large -Area Displays." 

For more information, contact Ralph Nadell, confer- 
ence coordinator at 212 -620 -3341; fax 212- 620 -3379. 
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Associated Press 
conducts worldwide 
data broadcasting 
network trial 
The Associated Press Television (APTV), in conjunc- 

tion with NDS Limited, has successfully completed a 

major trial of its Data Broadcasting Network (DBN). 
The trial broadcast a data carousel of multimedia 
content simultaneously with APTV's international news 
video feed. The signal was uplinked from Teleport 
London International throughout North America, 
Europe and the Pacific Rim. 

Data was transmitted at 6Mb /s in addition to a 

sample 2Mb /s video signal from APTV. The test was 
conducted using only a quarter of a single satellite 
transponder's bandwidth. 

Digital Television 97 
At Broadcast Engineering's fourth annual con- 

ference on advanced television, you can find out 
how to design and build the digital facilities you 
need now. 

The conference will be held Dec. 3 -5 at the 
Westin Hotel O'Hare in Chicago. 

For a brochure on how you can face the most 
significant challenge since color, call 800 -288- 
8606 or 303 -220 -0600 or call FAX ON DE- 
MAND at 800 -601 -3858. 

Coming in the 
September 

issue of 
Broadcast Engineering: 

Digital Audio Update 
SDI's Achille's Heel: 
Embedded Audio 
Networking Digital Islands 
The Road To Digital TV: 
Warp Speed on a Rocky Road 

Facility Power Systems 
Installing Grounding Systems 
Sony does the Derby 

in addition to the regular 
columns and departments 
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Digital Dynamo. 

IKEGAMI'S HL -59 DIGITAL PROCESSING CAMERA 
Ikegami's HL -59 digital processing CCD Camera with 16 -bit 
Digital Signal Processing (DSP) and 10 -bit Analog -to- Digital 
Processing represents a giant leap in digital technology. 
Featuring newly developed Application Specific Integrated 
Circuits (ASICs) and improved CCDs, the HL -59 means 
exceptional quality, improved functionality and reduced 
power consumption. 

The HL -59 employs three 2/3' 520,000 -pixel FIT CCDs, 
Nhich deliver over 850 TVL, and a S/N ratio of 62dB or 
more. The camera is also available in a switchable aspect 
ersinn -the HL -59W, with 2/3' 520,000 -pixel FIT CCDs, 
or instant switching between 4:3 and 16:9. 

The HL -59 is a true field production camera, and can be 
docked to a variety of 1/2' VCRs. Triax operation can be 

achieved, and a variety of control panels are available 
including: Digital Remote Control, Digital Remote Set -up, 
Maintenance Control (with memory card) and a joystick 
Operating Control Panel. 

Popular Ikegami features, including 'Fountain of Youth' 
Skin Tone Detail with AHD (Auto Hue Detect), are digitally 
generated along with Diagonal DTL, Slim DTL, DTL Boost 
Frequency and Black Stretch. The HL -59 also features a 
new high -performance viewfinder. 

Production companies will enjoy the versatility and quality 
of the HL -59, while rental houses will have more to offer 
their high -end customers: A Digital Dynamo...the HL -59. 

For more information, contact your Regional Sales Office 
or the Ikegami dealer nearest you. 

T H E P R O F E S S I O N A L ' S C H O I C E 

Ikegami Electronics (U.S.A.], Inc. 37 Brook Avenue, Maywood, NJ 07607 East Coast: (201) 368 -9171'ká mì West Coas t: (310) 534-0050 Southeast (954) 735-2203 Southwest (972) 869-2363 Midwest (630) 834-9774 
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fcc update 
By Harry Martin and Richard Estevez 

Reallocating Channels 60 -69 

On July 9, the FCC proposed reallocating Channels 

60 -69 (the 746- 806MHz band) to other services. 

The 24MHz of spectrum at 764- 776MHz and 794 - 

806MHz would be assigned for public safety use. The 

remaining 36MHz at 746- 764MHz and 776- 794MHz 
would be allocated to the fixed and mobile services, but 
with co- occupancy by new TV stations. 

The re- allocated spectrum to be 

retained for possible TV use, as well 
as for non -broadcast uses, will be 

subject to further proceedings deal- 

ing with the size of spectrum blocks 
for assignment, service areas and 

spectrum aggregation. The reallo- 
cated TV spectrum will not simply be 

assigned to existing TV stations now 
operating on Channels 60 -69, whose 

channel assignments will be governed 

by the DTV transition rules and table. The FCC plans to 

auction the new channels to the highest bidder. 

A proposal will be issued in the future to develop rules 

for the new services that will operate in the Channel 60- 

69 spectrum. This subsequent proposal will include the 

criteria for protecting existing analog TV and future 
DTV stations against interference. 

The FCC is requesting comments on ways of alleviating 
the impact of this reallocation on low -power TV (LPTV) 
and TV translators. In developing the DTV transition 
plan, the FCC has taken several actions to mitigate the 

impact on low -power operations, including those oper- 

ating in N Channels 60 -69. The secondary status of 
LPTV and TV translator stations has not been altered. 

Harry Martin 

Regulatory fees due in September 
Commercial TV licensees must pay their FY 1997 

annual regulatory fee to the FCC during Sept. 15 -19, 
1997. Stations will be fined a 25% penalty if they 

don't meet the deadline. Fee payments must be sent to 
the appropriate fee window at Mellon Bank in Pitts- 

burgh and must be accompanied by an FCC Form 159. 

See Table 1 for the 1997 fee schedule. 

Main studio /public file rule relaxation proposed 
A rulemaking notice has been issued proposing to 

relax the main studio and public inspection file rules. 

It proposes replacing existing principal- community- 
contour standard governing the location of a station's 
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main studio in an effort to provide licensees greater 

flexibility in locating their main studio. 
The FCC proposed permitting licensees to locate their 

public files at their main studios, regardless of where 

their studios are located. The commission also seeks 

;'FEE CATEGORY 
VHF Commercial: 

Markets 1 -10 $35,025 
Markets 11 -25 $28,450 
Markets 26 -50 $18,600 
Markets 51 -100 $9,850 
Remaining Markets $2,725 
Construction Permits $4,800 

UHF Commercial: 
Markets 1 -10 $16,850 
Markets 11 -25 $13,575 
Markets 26 -50 $8,750 
Markets 51- 100 $4,725 
Remaining Markets $1,350 
Construction Permits $2,975 

Satellite Television Stations (All Markets) $950 

Construction Permits - Satellite Television Stations $345 

Low Power TV Stations $220 

Broadcast Auxiliary (47 CFR Part 74) $25 

FEE AMOUNT 

Table 1.1997 TV regulatory fees. 

comment on proposals to clarify and streamline its 

requirements regarding the contents of the file and 

retention periods for various documents. 
The FCC plans to require that the file be kept at a 

station's main studio even if that studio is some distance 

from the community of license. Licensees may be re- 

quired to make the file accessible in this circumstance by 

providing free transportation to the studio or delivering 

the file to a location specified by the requesting party. 

Generally, retention periods for many public materi- 

als would be increased to reflect the new eight -year 

license terms mandated in the 1996 Telecom Act. 

Harry Martin and Richard Estevez are attorneys with Fletcher, 
Heald & Hildreth, PLC., Rosslyn, VA. 

Commercial TV stations in the fol lowing states or territories must 

file their annual ownership reports or ownership report certifica- 

tions on or before Oct. 1: Florida, Puerto Rico, Virgin Islands, 

Iowa, Missouri, Alaska, Guam, Hawaii, Oregon, Washington 
and Samoa/Marianas. TV stations in Iowa and Missouri must file 
their renewal applications on Oct. 1, 1997. 
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outing 
rom Sierra Video Systems 

Introducing the Siskiyou routing 

switchers by Sierra Video Systems 

Soon the price of a serial digital video facility 

will be lower than the equivalent analog 

facility. One major reason is a whole new line 

of Serial Digital Video and Serial Digital Audio 

routing switchers from Sierra Video Systems. 

Serial Digital Video and Serial 

Digital Audio routing switchers pictured are 

each only 7' high (4RU). These compact 

routing switchers can be configured in 

increments of 16 inputs or 16 outputs. 

Redundant power supplies are standard. 

The powerful control system is based on our 

proven Tahoe three port control architecture. 

For added control flexibility the new 

Alpha /One control panel is now available. 

This unique remote control panel features a 

large, full color display and easy user 

customization of the panel's operating modes. 

128x128 through 1,024x1,024 

Siskiyou routing switchers use a unique, 

patent pending, design allowing for the 

256x256 Serial Digital Video switcher to be 

housed in a frame less than 34RU high, and 

the 256x256 Serial Digital Audio in less than 

20RU high frame. Automatic signal and 

path failure detection, combined with auto- 

matic failure bypass using fully redundant 

switching matrices, provides the ultimate 

operational confidence and reliability. 

SIERRA 

VIDEO 
SYSTFMS 

Call Sierra Video Systems todar for pricing and additional 

information about these unique routing switchers. 

Sierra Video Systems, Inc. 

PO Box 2462 

Grass Valley, CA 95945 

Tel (916) 478 -1000 

Fax (916) 478 -1105 

Email: info@sierravideo.com 

Circle (9) on Free Into Card 
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transition to digital 

Testing serial digital 

The creating, processing, storing and transmitting of 
video using digital signals has numerous, well - 

documented advantages over using analog signals. 

Using the serial digital interface (SDI) to move signals 
within and among facilities has become commonplace. 
However, like all good things, the use of SDI is not 
problem -free. 

Jw 
r 

Jerry Whitaker 

The baseline 
Specifications for digital video signal 

paths have been established to ensure 
proper operation under a variety of 
conditions. Like analog signal specifi- 
cations, digital signal specs also estab- 
lish operational limits for the sending 
and receiving equipment. In the digital 
environment, small violations typical- 
ly do not have a detrimental effect in 

the delivered data. This, of course, is the nature of 
digital information transfer and one of its better -known 
attributes. 

The purpose of a serial digital interface is to transfer 
data from one point to another. For reliable operation, 
three elements must be considered: 
1. the transmitter; 
2. the receiver; and 
3. the interconnecting medium. 

It can be safely assumed that professional digital 
video products meet the SDI specifications. Therefore, 
it is the interconnecting medium that is of most concern 
for SDI system design and maintenance - the main 
focus being the signal delivered to the input terminals 
of the receiver. 

SDI receivers can reliably recover data from signals 
that fall within a fairly wide range. (See Figure 1.) 

Variations within the specified tolerances are accept- 
able and will not result in lost information. Variations 
greater than the stated specifications may result in 

unpredictable receiver operation. If further degrada- 
tion occurs, eventually catastrophic errors will be 

generated that cannot be masked or recovered by the 
system. Welcome to the "digital cliff." 

Because the digital cliff is rather broad in digital video 

systems, users often operate without much regard for the 
specified parameters. However, reliable operation of a 

video facility dictates that safety margins be measured 
and documented and, in some cases, monitored on a 
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By Jerry Whitaker 

prescribed schedule. The latter case applies to mission - 
critical links, including those capable of taking down the 

facility if they fail. Other links that need regular monitor- 
ing include systems subject to physical stress, such as 

those used in remote operations. 

SMPTE 259M 
SMPTE 259M defines a 27OMb /s datastream that 

can accommodate eight- or 10 -bit video, with audio (if 

required), in real time using a single 7511 coaxial cable. 
Video signals transferred using SDI can be either com- 
posite or component. Key among the specifications are 
the peak -to -peak value of 0.8V:10% and a rise time of 
O.4ns to 1.5ns (20% to 80 %). If the signal transmission 
path had infinite bandwidth and no group delay, the 
259M signal would appear as a perfect square wave 
pulse train. However, no path is ideal and herein lies the 
rub. 

1 

0.8 VOLTS 

x10% 
JITTER 

0.2 UI p -p 

20% TO 80% 
RISETIME 

0.4T01.5ns 

F UNIT -e. 

INTERVAL 

Figure 1. Specification for the SDI signal calls for a peak 
to -peak voltage of 0.8V±10% with a jitter specification of 
less than 0.2UI. 

As stated, the weak link in an SDI system is the path 
between the transmitter and receiver. This path typical- 
ly consists of several runs of coax interconnected 
through a router and/or patchbay. Although connec- 
tors can influence the signal quality (the use of high - 

quality 7511 BNC connectors is recommended), the 
cable itself represents the greatest potential for prob- 
lems when long path lengths are required. Coax can be 

modeled as an infinite network of inductive and resis- 

tive components in series with distributed shunt capac- 
itance. This, in effect, describes a low -pass filter whose 
poles increase in number and whose corner frequency 
moves closer to zero with extending length. (For more 

information on filters see "Using DSP Technology," p. 

54.) The attenuation, which increases with frequency 
and distance, can deteriorate the SDI signal to the point 
that it becomes unusable. 

It is intuitive that different video signals result in 
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Figure 2. A portion of a SMPTE 259M datastream showing 
three successive ones. 

different data patterns in a digital system. Consider the 
case of successive "1s" as illustrated in Figure 2. This 
condition results in a true square wave of 50% duty 
cycle. Real -life video, of course, results in an unpredict- 
a ble variety of ones and zeros producing - in effect - 
rectangular square waves whose duty cycle is less than 
50 %. To properly define these rectangular square waves, 
a more dense spectrum of harmonics is required. It 
follows that considerable low -and high- frequency har- 
monics will be present in the SDI signal. This condition 
is illustrated in Figure 3A. Note the significant ampli- 
tudes of the third harmonic. Note also that significant 
energy extends to beyond 1GHz. After passing through 
1,000 feet of coax, the waveform will be essentially 
stripped of all harmonic components. (See Figure 3B.) 
For the receiver to accurately decode the SDI signal ,only 

3R0 5TH 
RINDMENTAL HARMONIC HARMONIC 

BAND BAND BAND 

270 540 1 Wiz 
MHz MHz 

270 
MHz 

B 

Figure 3. Typical spectrum of a SMPTE 259M component 
signal (A) as it leaves the transmitter and (B) after 1,000 feet 
of coax. 

a certain maximum level of waveform degradation can 
be permitted. Some have stated that with the frequencies 
involved with SDI, the signal over coax may best be 
viewed as RF through a transmission line. 

Jitter 
Another distortion in the SDI signal is jitter. Jitter is 

defined as the difference in timing between where a 

"LOOK WILCOX, THE DIGITAL COMMUNICATIONS TREND 
IS CATCHING ON EVERYWHERE," WHISPERED SNELL. 
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RECOVERED CLOCK 
ENABLES DATA READ 
AT THIS MOMENT 

Figure 4_ Representation of litter: (Al litter present on the 

A 

transition to digital 

measured waveform, (B) data correctly centered on the 
recovered clock, (C) signal instantaneously advanced as a 

result of jitter. 

data transitionshould occur and where it actuallydoes 
occur. As illustrated in Figure 4, imperfections in the 

generation and transmission of the datastream can 

result in displacement of the transition points to either 

before or after their proper locations. This timing offset 

can remain relatively stable or oscillate between two or 
more points in time. The latter case is what most 

engineers consider to he jitter. Minimizing jitter is 

critical to the performance of SDI -based systems. 

As part of the process at the receiver, a clock is 

recovered from the datastream. This recovered clock is 

used to facilitate decoding of the received data. Because 

the data transfer is asynchronous, sufficiently large 

variations in time can result in received data being 

incorrectly interpreted. Lost data is the result. Fortu- 

nately, test instruments and installation guides are 

available to minimize this form of distortion before it 
becomes a problem. Jitter specifications have evolved 

since the original SMPTE 259 standard was written. 
Originally, the maximum permissible jitter was O.5ns. 

Currently, jitter is defined in terms of unit intervals, 
which are a fraction of a clock period. At present, the 

standard calls for a maximum jitter of less than 0.2UI. 
This specification ties the amount of permissible jitter 
to the clock rate rather than simply fixing it in time. 

Next month, we will examine how to determine how 
far your system is from the SDI cliff and how to 

maintain a safe distance. 

Jerry Whitaker is a consulting editor for Broadcast Engineering 
magazine. 

References: 
Finck, Konrad, "Digital Video Signal Analysis for Real -World 

Problems," in NAB 1994 Broadcast Engineering Conference Pro- 
ceedings, National Association of Broadcasters, Washington, DC, 
p.257, 1994. 

Haines, Steve, "Serial Digital, The Networking Solution ?," in 
NAB 1994 Broadcast Engineering Conference Proceedings, Na- 
tional Association of Broadcasters, Washington, DC, p. 270, 1994. 

Standard SMPTE 2S9M, "Serial Digital Interface for 10 -bit 
4:2:2 Components and 4Fsc NTSC Composite Digital Signals." 

Boston, J., and J. Kraenzel, "SDI Headroom and the Digital 
Cliff, "Broadcast Engineering, Intertec Publishing, Overland Park, 
KS, p. 80, February 1997. 
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"CLEARLY THE RESULT OF AN EARLY 

EXPERIMENT IN COMPRESSION..." MUSED WILCOX. 
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management 
By John Ajamie 

A successful working relationship 

On Sept. 9, 1987, I was hired by Mark Hale, who at 
the time had just completed the build and launch 

of the Movietime channel in Hollywood, CA. My first 
day on the job, he pulled out a grease board and began 

drawing a vectorscope and waveform monitor and a 

schematic of master control. This was my first intro- 
duction to whom I was dealing with - someone who 
goes to the basics to get his point across and helps you 
understand. 

I continued to work with Mark when he built and 
launched E! Entertainment Television in Los Angeles. 

Working with the latest technology and staying on -air 
during an earthquake were some of our daily challenges. 

A few years ago, I moved to Knoxville, TN, to continue 
to work with Mark at Home & Garden Television 
(HGTV), where he built and launched yet another 
winner. He continues to teach me to work with the latest 

technology, ironically while still using a 

grease board. 

Characteristics that make 
the manager 

A knowledgeable manager is imper- 
ative. Taking the time to instruct your 
staff, even when your job becomes 

hectic, can help them grow and learn. 
If your staff understands your priori- 
ties and what you are passionate about, 
they will try harder and stay focused 
on their work. 

Good managers are open, concise 
and supportive communicators. They 
instill their values throughout their 
staff, daily. Good managers find the 

strong points in their employees. They 
and let them learn on their own so they can develop a 

sense of independence. No one wants to be micro - 
managed, but at the same time, good managers should 
be open with their staffs and direct them when needed. 

Mark is a good manager because he has progressive - 

thinking, common -sense management skills combined 
with great leadership ability. He pushes new technolo- 
gy and looks to take everything to the next level. For 
example, years ago, Mark built an all- digital compo- 
nent facility. We talked about why and where technol- 
ogy was headed. We also discussed file server technol- 
ogy and the impact it would have in a digital world, 

along with how compression technology might affect 
it. We knew the challenges would be difficult initially, 
but in the long run it would serve our needs. 

Mark balances the technology as well as the aesthetic 

appeal of the building. This is beneficial because it 
supports the employees' integrity in striving for perfec- 

tion with the technical product. Furthermore, the pro- 
fessional setting provides an environment where the 

employees truly care about the company because they 
know the company cares about them. 

Great leadership pushes boundaries 
During the pa,a I n years, I have been through major 

technological changes and have endured the growing 
pains of three different networks, but one thing has 

remained the same, great leadership. 
I have learned how to push technology in order to 

better the network and run my de- 
partment more efficiently. We have 

a technically superior on -air signal 
and a professional operation. This 
is due to the discipline, dedication 
and detail that come from good 
management. 

I have also learned that taking some 

calculated risks can pay off opera- 
tionally and financially. I'm a conven- 
tional thinker, but I don't believe I 

would have developed a higher stan- 

dard had I not broken some of my 
traditional habits. 

In working with the same supervi- 
sor over a long period of time you 
know what the other person thinks 

and can foresee what to expect. You don't need to 
consult with your supervisor on every issue, and this 
can be advantageous to both of you because itcan save 

time and money. 
Diversity and change are good, but longevity amongst 

your ranks will enrich your operation. This is built 
upon good, solid leadership. Great supervision offers 
unlimited opportunities, challenges and a never -end- 

ing education. 

Mark Hale. senior vice president of 
operations for Home & Garden 
Television, Knoxville. TN. 

also trust them 
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John Ajamie is director of network operations & duplication 
services for Home d. Garden Television, Knoxville, TN. 
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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. 
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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. 
l'he 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 

LAN cabling 

Wiring and terminations for wiring can be one of 
the biggest headaches in your entire system. Do 

it right and it will require essentially zero maintenance. 
Do it wrong and you can spend countless man -hours 
chasing ghosts in your network. The work that you do 
on the front end will determine what sort of experienc- 
es you have over the life of your network. 

Brad Gilmer 

Unshielded twisted pair 
Three types of wiring are in common 

use today for networks: unshielded 
twisted pair (UTP), Thinnet (RG -58 
coax) and fiber. As in most wiring 
situations, run plenty of spare conduc- 
tors. Extra cables and/or fibers ar fair- 
ly inexpensive as part of the original 
installation, but adding a few later is 

far more costly. 
Installed in 85% of all computer net- 

works, UTP looks similar to the tele- 
phone cable used in your house. It is a multiconductor 
unshielded cable terminated by plastic telephone -type 
RJ -45 connectors. Because UTP is essentially a trans- 
mission line, a consistent and accurate twist per foot is 

imperative. I learned this the hard way at Turner early 
in our networking experience. (See "Cable Without a 

Twist, Computers With a Problem. ") 
A typical punch block for 10BASE -T networking 

features RJ -45 telephone -type connectors and tele- 
phone -style punchdowns. The RJ -45 cable connects 

By Brad Gilmer 

Cable without a twist, 
computers with 
a problem 
When we installed our first UTP -based 
network, we came up with some cable that was 
easy to work with. The cable was flat, rather 
than round, and it was easy to strip and 
terminate. 

Because the cable was so easy to strip, it 

should have been obvious that it did not have 
the standard UTP twist. In fact, it had no twist 
at all. We ran into trouble quickly. Some 
computers were reporting time -out errors. This 
meant they had tried to send packets to another 
computer on the server a number of times 
without success. Other computers had intermit- 
tent problems that caused their response to 
slow considerably. 

The lack of twist caused a major discontinuity 
in the transmission line at higher frequencies. 
This rolloff was even worse on long cable runs. 
Several days later, we discovered that the cable 
was the culprit. We replaced all the flat cable 
in our system, and things have worked perfectly 
ever since. 

the circuit on the punch block to the concentrator. The 
punchdown terminals on the right are the terminating 

point for wiring that typically comes from a 

wall plate in an office or technical area. 
Several quick notes about UTP installations: 

A 10BASE -T network uses RJ -45 cable connectors and punchblocks, 
which makes installing a UTP network straightforward. 
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Use CAT -S- certified cable. Properly rated 
CAT -5 UTP wiring can support 100Mb /s data 
rates and higher. 

Be sure to use punch blocks that are specif- 
ically made for UTP and computer networks. 

Make sure wires are kept twisted to within 
one -half inch of any punchdown or connector. 
This specification ensures signals can travel 
through your system unimpeded. 

Continued on page 110 
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Sencore /AAVS has the instrument to make your video troubleshooting journey easier and faster than ever before. Whether you're 
working with analog, CCIR601 composite or serial digital, or MPEG -2 compressed digital video - we offer unique and specialized 
instruments with exclusive tests and analyzing capabilities that will simplify your life - and ultimately make your customers happier. 

Circle (17) on Free into Card 

We are your complete video analyzing connection. 
For more information on Sencore or AAVS's complete product line, 

simply call 1- 800 -SENCORE (736- 2673), or 1- 800 -769 -AAVS (2287) today. 
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?00 Sencore Drive, Sioux Falls, SD 57107 

ok To Sencore /AAVS For All 
ur Video esting Needs. 
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production clips 

More zip for your zoom 

Widely used since the 1930s, mid -side (MS) micro- 
phones are increasingly being employed to cap- 

ture audio realism in stereo broadcasts heard on radio 
and television. Three factors are responsible for this 
trend. First, MS microphones are creatively flexible 
tools for providing convenient and adjustable single - 
point stereophonic pickup that satisfies the needs of 
everything from ENG and sporting events to post - 
production tasks. Second, while their stereo imaging 
can be extremely accurate, they are fully mono -com- 
patible, as well. Therefore, monaural sound quality 
isn't sacrificed at the expense of capturing the best 
stereo possible. Third, they can be used for 
wide sound fields or simple ambience. 

An MS microphone is generally a probe - 
shaped, condenser device outfitted with a 

forward -facing "mid" cartridge residing 
at the tip of the microphone body. Typical- 
ly, this cartridge has a cardioid pickup 
pattern. Mounted behind the mid capsule 
is the "side" element, which is bidirection- 
al. Its pickup pattern resembles a figure 
eight that is aligned sideways or perpendic- 
ular to the mid element, allowing it to 
capture sounds on both sides of the micro- 
phone body. 

The independent signals received by each 
element are combined inside the microphone via an MS 

matrix to create left channel and right channel output. 
While left channel audio is the sum of the mid and side 
cartridges, right channel audio is created from the 
difference between the mid and side cartridges. That is, 

one is subtracted from the other electrically to produce 
a right channel. Also, consider that the technique is 

similar to that used to broadcast FM stereo radio, 
where engineers don't actually transmit a left and right 
channel, because not everyone is listening in stereo. 
They broadcast a mono signal instead, along with 
everything else needed to make stereo. Then your 
stereo receiver does the matrixing to create left and 
right channels. 

The ve 
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By Christopher Lyons 

provide individual mid and side outputs directly. The 
latter feature is useful in post -production because it 

provides undiluted mid and side cartridge output that 
can be matrixed in the studio to design a stereo image 
of your choice. 

Using the VP88 as an example, the selector switch 
described above found on most MS microphones pro- 
vides three different spatial arrangements for stereo: 
low, medium and high. The advantage of this type of 
feature is that you can define a stereo image not only 
with a single mic, but with three different levels of 
intensity, all without ever having to move the micro- 

phone's position. 
The versatility inherent in MS micro- 

phone design makes them ideal for field 
use. They can be quickly set up to reliably 
supply stereo signals and collect raw mid 
and side signals, which can be manipulat- 
ed later in the studio or fine -tuned to meet 
exacting expectations. 

By their nature, they will be asked to go 
where other mics fear to tread. For this 
reason, if you're thinking of adding an 
MS mic to your field arsenal, make sure 
it's rugged and can withstand the ele- 
ments. Power is also a consideration. If 

you intend to be extremely mobile, some- 
thing with an internal power supply is a must. Models 
thus equipped, usually can be run with an onboard 
battery or with the flick of a switch, enabled for 

phantom power. 
Operating within a role as an environmental pickup 

for broadcast ambience, MS microphones add real- 
ism by defining motion. Creativity like this in system 
design is vital to microphone performance. The goal in 

using one or more MS microphones in any broadcast 
situation is to provide a believable, stable audio per- 

spective. In the end, adapting MS microphone tech- 
niques requires the same understanding that applies to 
all creative audio endeavors: Listen, experiment and 
ultimately, trust your ears. 

rsatility 

t in MS 

phone 

makes 

eal for 

use. 

A flexible reputation 
Most MS microphones are equipped with a selector 

switch that enables the user to control the degree of 
stereo "spread" and ambience pickup. Some models, 
like Shure's VP88, are equipped with the capability to 
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Christopher Lyons is a member of Shure's Applications Group at 
Shure's world headquarters in Evanston, IL. 

Editor's note: Special thanks to Shure Brothers' David A. Ross for 
providing vital background information used in creating this 
article. 
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i0 YOUR VIEWER IT'S A COMMERCIAL. 
TO YOU IT'S REVENUE. 

TO US IT'S OUR PROFESSION. 
That's why for over a decade Odetics Broadcast has had a single focus, to provide the highest quality 

and most reliable on -air presentation systems available. At the heart of our focus is an understanding that no 

two broadcasters are alike, each requiring a unique solution. 

()clerics' created Hierarchical Video Management (HVM) to 

maximize efficiencies in every installation, whether it's an automated video 

management solution for a single channel system or a complex 

multichannel system. Our newest HVM solution is the world's most 

sophisticated multichannel video management software, Spectrum ', 

maximizing the benefits of video tape and digital disk storage. 

We are providing scalable system solutions, today and into 

the 21st century. Contact us now, and see how our video management 

solutions will help your bottom line. 

Odetics 
Broadcast 

Since our begin- 
ning, we have con- 
stantly looked for 
better ways to 
manage on -air pre- 

sentations. With the advent of the 
digital disk recorder, multichannel 
systems became feasible. The chal- 
lenge was to make the solutions 
seamless, automated, and very cost 
effective. In 1994 Odetics did just 
that, and introduced the concept of 
Hierarchical Video Management 
(HVM). HVM is a system archi- 
tecture that combines the archival 
advantages of tape libraries with the 
speed and immediacy of digital 
disk. Today, Odetics Broadcast is 

recognized around the world as a 

leading supplier of multichannel 
on -air presentation solutions. 

The Video Management Solut'ons Company 
USA (714) 774 -2200 EUROPE +44(0) 118927 -4600 ASIA +65 324 -0636 

X/WW http: / /www.odetics.com/ E -mail hroadcast- sales @odetics.com 
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interactive 
By Mark Dillon and Steven Blumenfeld 

Are we really digital ready? 

In a previous column, at the same time we were 
describing how Internet chat and broadcast televi- 

sion were coming together to each other's benefit, 
Time -Warner was shutting down the first all- singing, 
all- dancing interactive TV system - its "Full Service 
Network" in Orlando, FL. Are digital and analog 
processes and products really converging? Let's take 

a look at the production and 
creative environments as 
they go digital. 

Mark Dillon and Steven M. 
Blumenfeld 

Internet TV 

What can you watch on 
Internet TV today? NBC 
ended The Pretender season 
with the launch of "The Pre- 
tender Adventure" game on 

the Internet. The news bureaus of ABC, NBC and 
CNN all maintain Internet news services. You can 
even use one of the TV listings databases on the web to 
match your mood with what's coming through your 
cable box right now. 

Does this mean the Internet is merging with televi- 
sion? Only if you think slide shows are the same as 
movies. It is the extension of the Internet onto TV 
screens; it is not the expansion of broadcast television 
anywhere. 

Digital systems and subsystems have begun to play a 

significant role in some highly defined areas, such as 
signal processing and editing. Regardless, there are 
many obstacles to the true merging of digital and 
analog systems or the replacement of analog by digital. 

End -to -end data flow 
Analog data is usually device independent. We're 

more concerned about having the right connector/ 
adapter (anyone got a BNC...RCA...to I)) than the 
right data type. But because digital protocol is as 
much about describing the data as the data itself, 
transfer from device to device, or even between soft- 
ware versions, can be impractical. 

As an analog network, broadcast studios work fine. 
As a digital network, protocols present problems. 
Protocols such as the SMPTE 259M serial digital 
interface are insufficient when connecting different 
devices over computer networks because the descrip- 
tive data (the "meta data ") is lost. It is critical that 
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adaptive transport and display capabilities be avail- 
able and virtually transparent. 

Compression is the replacement of data by a descrip- 
tion of how to recreate the data. Because digital pipes 
are skinnier than analog pipes, compression is re- 

quired by demands on local network traffic, storage 
and distribution. In general, data between ATSC, 
19Mb /s, MPEG- compressed streams is difficult to 
edit, insert or manipulate. Each time you move be- 
tween protocols and compression algorithms, the 
data must be decompressed, manipulated and then 
recompressed. This process tends to add time and 
some annoying artifacts. 

End -to -end creative flow 
The primary target market for an analog product 

usually determines the production format - 35mm 
film for theaters, D -1 for broadcast and Beta for news. 
Screen size, audience size and even the number of 
times a single viewer may watch the program are all 

part of the choice of analog formats and the general 
production value. One business attraction of digital 
productions is that they may be distributed in a 

variety of formats and thus, the thinking goes, gener- 
ate multiple revenue streams. In reality, the creative 
demands of combining a babel of data types and 
displaying them across a broad spectrum of screen 
resolutions make it extremely difficult to create qual- 
ity "cross -platform" creative products. 

In addition, the legal system is full of questions 
regarding the multiple use of intellectual property 
rights: Should authors /creators be compensated every 
time their work is copied or viewed? What compensa- 
tion is due when fragments of an author's work are 
used, but cannot be identified with the original? And 
who is going to track all of this? 

What seem to be multilevel incompatibilities can be 

traced to fundamental differences between digital and 
analog media. Broadcast systems excel at presenting 
an uninterrupted stream of data for telling stories. 
Digital systems excel at providing users with access to 
small chunks of data from vast amounts stored all 
over the world. So, what do you want to do today? 
Watch television - or surf the net? 

Mark Dillon is vice president, on -line services with GTE, and Steven 

Blumenfeld is general manager for GTE Internet Television. 
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LIKE OTHER TOP PERFORMERS, 
THE LONGEST LASTING BATTERY USES A STAGE NAME. 

Around the house, DURACELL batteries go by the name The Copper Top . But on the job, the longest 
lasting batteries answer to PROCELL PROFESSIONAL- BATTERIES. PROCELL batteries are DURACELL' batteries. 
The longest lasting professional alkaline batteries you can buy. You get the same DURACELL performance. The same 
DURACELL dependability. The same DURACELL value, and more, because 
PROCELL Professional Batteries are specially priced and packaged for 
professional use. Now that's one act that's hard to follow. For more information 
or a distributor near you, call I -800- 4PROCELL. Ext. 33. 

DURACELL' 
PROCELL PROFESSIONAL RA-TERIES 
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Extreme lighting, 
foul weather 

and widescreen TV. 

In the field, you 
have to be prepared 

for anything. 

Now you can shoot under any conditions. 

Including the FCC's. Because the Betacam SX DNW-9WS 

camcorder operates in both 16:9 widescreen and 4:3 

standard formats. By using a cost -effective new CCD 

imager, the DNW -9WS gives you an affordable 

widescreen format along with superior digital recording, 

even in the poorest lighting conditions. 

And your picture content is fully R E A D Y 

protected when the time comes to deliver 

widescreen 525 SDTV or upconvert to HDTV. For more 

information on the camcorder that lets you look at 

the big picture, call 1 -800- 635 -SONY, ext. DNW, today. 

SONY 
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dtv update 

No easy answers 

DTV is coming and the most obvious quality im- 
provement that DTV will have over NTSC is that 

it will deliver HDTV programming with double the 

resolution of NTSC, along with a wider aspect ratio. 
But DTV provides many other advantages, whether it 
is used for one HDTV program or multiple standard 
definition programs. For instance, DTV eliminates the 

interference between brightness and 
color (chroma crawl) that is inherent 
in NTSC. In addition, there is no 
noise in the picture that most viewers 
experience in varying 
degrees due to poor off- 

Louis Ubin 

air reception or noisy 
cable systems. With 
DTV, there is no prob- 
lem with the ghosting 
normally associated 
with NTSC viewing. 

When DTV reaches our living rooms, 
the quality of the picture will be the same 

for all viewers who receive the signal. 
There still remain many substantial is- 

sues which need to be addressed prior to 
going on the air with DTV. For instance, 

the receivers must be specified and built. 
They must be capable of demodulating the 

transmitted signal and interpreting the bit - 
stream to recreate the high quality picture, 

By Louis Libin 

their transmitters' high electricity costs. If a station 
doesn't choose to spend the money for full power and 

height, should it be permitted to locate small booster 
or translator transmitters to cover parts of that same 

entire area? 

LPTV and translators 
The core channel approach to the DTV channel 

allotment and assignment takes a toll on LPTV and 

translator stations. Broadcasters requested the FCC 

abandon its plan to pack most of the digital channels in 

the band between 7 and 51, and instead 

use the entire available spectrum from 

People who now 

have poor quality 

NTSC reception 

due to low signal 

strength and 

severe multipath 

and noise may not 

ever be able to 

receive DTV. 

sound and data. These issues are being 

defined and will be prioritized by the var- 
ious broadcast organizations or perhaps just the manu- 
facturers who will be building the systems. The follow- 
ing issues have yet to be resolved. 

Correcting the UHF handicap 
Many believe that the FCC has a singular chance to 

alleviate the historic UHFNHF coverage inequity. 
Others believe that the inequity is nothing more than 
the realities of different businesses. So the question 
remains, should the commission give a better break to 
UHF stations that now operate below their assigned 

maximum power? Those stations could be permitted 
to use enough transmitter power and antenna height 
to cover the potential service area if they were at 

maximum power and height. Some UHF stations 
choose to operate below maximum power because of 
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Channels 2 to 69. That would not only 
improve the odds for coverage that repli- 
cates the reach of current analog trans- 
mitters, but would leave spectrum for 
translator stations that could extend TV 
signals into hard -to -reach areas. 

Reception anomalies 
Viewers may be annoyed by the longer 

time needed for the receivers to display a 

new picture when changing channels. 
Also, people who now have poor -quality 
NTSC reception due to low signal 
strength and severe multipath and noise 

may not ever be able to receive DTV. 
Viewers may have to invest in not only 
new TV sets, but also better antenna 
systems. The specifics of digital recep- 

tion is a complex phenomenon with many varying 
situations, and often no simple solutions. 

Market research is needed 
Market research would give broadcasters, a feel for 

what is realistic and what direction to take. Should all 

the prime -time schedule be in true high definition? 
DTV to the real masses may not be easily affordable 
in the near future. If so, then stations should begin to 
equip themselves for digital alternatives including 
crisp digital production with widescreen SDTV cam- 

eras, but forego the expense of HDTV hardware at 

this time. 

Louis Libin is broadcast /FCC consultant in New York and Wash- 

ington. 
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1Y -16 Series 

High Performance, 

Unparalleled Flexibilitil, 

Professional Specifications. 

At fixed-configuration prices. 

Many possible configurations including: 

GGGGGGCC tt.t.t.Gl t 

news wave wave 
16x16 Composite w/ Mono Audio 
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16x16 Y/c Video 
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The new m matrix 

fills the gap. 

1Y -16 Features Include: 
True 16x16 matrix. 16x8 and 8x16 configurations 
available. 

Bandwidth to 200 MHz; Digital to 400 MBits/sec. 

> Switch any combination of Composite, Y /c, RGB, 
RGBS, RGBHV, & Audio. 

Professional specs at low prices. 

> Rock -solid lY dependability. 

> Compatible with smaller 1YDM boards. 

A division of XN Technologies, Inc. 2416 Cheney- Spokane Rd Cheney, WA 99004 Fax: 509.235.2646 

See us in September at CEDIA, Booth 1557 

16x16 Stereo Audio 

AUTITATCH 
U.S. 800.622.0246 

International 509.235.2636 
www.autopatch.com 
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You don't work 
a five-áe y week. 

ou work a 

12a -hour day. 

Deadlines. Dramatic stories. Endless iressure. 

One day can lead right into the next when you 

deliver the news. At Quantegy, we realize that it's 

not just the story you're sending out w th every 

broadcast. It's your reputation.That's why each 

Quantegy tape offers superior video performance, 

providing higher levels of chroma and color as 

well as greatly enhanced clarity and definition. 

Ultimately, all our attention to detail is designed 

to help keep you working smoothly. Which is a 

whole lot more than we can say for the coffee. 

GIUANTEGY 

3) MORE than MEETS the EYE. 3) 
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cabletec 

Interactive TV 

The word "interactive" is usually said with a wry 
smile in today's TV industry. Most broadcasters 

are aware of the debacles that interactive TV (ITV) 
ventures and tests have left in their wake, with results 
ranging from disappointing to disastrous. Most noto- 
rious are TCI's massive losses on interactive invest- 
ments and Bell Atlantic/NYNEX/PacTel's failed at- 

tempts to launch Tele -TV. 

These collapses followed a previ- 
ous round of unfulfilled hype around 
the 218MHz wireless interactive ini- 
tiative, spearheaded by EON (pre- 
viously TV Answer). Such a consis- 
tently poor scorecard has given the 
"I -word" a negative connotation. 

Yet ITV won't go away. Some ob- 
servers think it retains formidable 
potential that has not yet ripened. It 
may just be in need of a catalyst to 

get it there. An example of this process is DBS televi- 
sion. That technology languished for years among 
hype and hoopla, with licenses granted and traded, 
fortunes and companies lost, and the rest of the indus- 
try chuckling. Then along came the data -compression 
breakthrough and what had been a three -to -five chan- 
nel- per -orbital -location game changed to a 50 or 100+ 
channel -per -license deal. With the economics of the 
business so dramatically altered, the hype quickly 
turned real and DBS became a major success. 

Turning the corner 
It's hard to say what, if anything, could apply the same 

acceleration to interactive television, but the emergence 
of a digital TV platform in the consumer marketplace 
could have an effect. The other pivotal element involves 
just how the convergence of TV and PC progresses. 
Finally, how the market forces in the broadcast, telco, 
cable and DBS industries drive their respective wagons in 

the next couple of years will also create an impact. These 
technical processes will affect the cost of service and may 
influence the fortunes of interactive delivery. 

As critical as these delivery techniques are to a system's 
success, content will be the most powerful factor in 

deciding the fate of interactive television. The "killer ap" 
will be driven by what users find worthwhile, simple and 
cost -effective. As it has for any other new technology, 
Wilbert Schramm's fraction of selection applies: 
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By Skip Pizzi 

CHOICE = perceived benefit 
perceived difficulty 

This is just a fancy way of saying that consumers' 
preferences are influenced positively by how much ben- 
efit they think they'll receive and influenced negatively by 

how difficult they think these gains will be to achieve. 
The most painful and telling lesson of ITV pioneers 

has been the cost of creating compelling interactive 
content. This area needs the most development to make 
ITV viable, although most efforts are still being concen- 
trated on improving delivery systems. Interactive con- 
tent is expensive to produce, but it doesn't have to be. 
There are inexpensive alternatives that, although tech- 
nically inelegant, may meet with the greatest consumer 
acceptance in the early going of ITV. These include 
shopping services and simple games or game "shells" 
added to existing standard TV content. 

Two sides of the fence 
ITV is at the apex of the convergence intersection, 

where computers and television meet. But how you 
approach this point varies with the direction you're 
coming from. Is it television adding interactivity (like 
the VBI or embedded data systems and 218MHz 
wireless formats) or computers adding audio /video 
(like WebTV, DirectPC, @home, xDSL or other Inter- 
net -based services)? 

Another way to phrase the question might be, "What's 
your preference - limited interaction or poor audio/ 
video quality?" One problem that early tests have 
unearthed is that today's audiences have little tolerance 
for low- resolution video. This may stem from lack of 
experience with it. Unlike audio, where a variety of 
fidelity is routinely encountered, the typical consumer 
has had no exposure to anything but broadcast -quality 
video. Lower -fidelity video seems primitive and often 
unacceptable. Meanwhile, consumers' growing famil- 
iarity with powerful PC software makes them increas- 
ingly less tolerant of the minimalistic interactivity 
offered by some ITV systems. 

ITV's road ahead remains rocky, perhaps becoming 
steeper as consumer expectations increase over time. 
Nevertheless, if a successful media convergence is in 

the cards for the TV industry, it's becoming clear that 
some form of ITV will be centrally involved. 

Skip Pizzi is a contributing writer to Broadcast Engineering and 
editor in chief of its sister publication, BE Radio magazine. 
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Our V1 non -linear digital video recorder has gained 

tremendous acceptance in its first year of production. 

These recorders are being used 

in Post - Production houses and 

broadcast facilities worldwide. 
4:2:2 

COMPONENT DIGITAL 

Now introducing the V1 D. Designed for high -end video 

production and broadcast applications, the V 1 D fea- 

tures a serial digital component interface "SDI" 

(SMPTE259M, 270MBits /sec) as well as AES /EBU 

digital audio. It is fully compatible with the popular VI. 

Through the SDI input, the I/1 D records component 

digital video (4:2:2) direct from a D1 resolution source. 

It also has a composite input /output and component 

analog output (YUV, RGB and S- Video). 

The ViD has variable data compression ratios to allow 

the user to configure the recorder for best image 

quality (2:1), editing image quality (32:1) for a long 

record /play time, or anything in between. The I/1 D is 

available now. 

Doremi Labs, Inc.. 3631 Cahuenga Blvd. West. Los Angeles, CA 90068, USA Cli tirrik 
Tel: (213) 874 3411. Fax: (213) 874 3401 www.doremilabs.com 
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Video 
disk 
recorders 
Increased capacity and speed have 
made VDRs useful in a wider range of 
applications. 

By Philip Hejtmanek 

THE BOTTOM LINE: 

As technological 
improvements have 

allowed greater 

storage density and 

faster I/0, video disk 
recorders are being 

used more and more 

in applications 
previously reserved 

for tape machines. 

Many times, disk 

recorders can be 

used to reduce the 

wear and tear on 

tape machines, 

prolonging the useful 
life of the tapes and 

machines. $ 

ideo disk recorders (VDRs) have come a long way from the 
original analog "slo -mo" video disk products of the '70s. Disk - 
based video storage systems come with a variety of features 
and benefits, but virtually all share one primary trait - the 
ability to randomly access a frame or clip of video without the 
time delay associated with shuttling videotape. VDRs are 
commonly known as digital disk recorders (DDRs). The terms 

are essentially interchangeable, though technically, a VDR need not use a 
digital recording format. Today, they are found in a variety of traditional 
video applications, from editing and post -production to graphics and 
animation. VDRs are also used as the primary source of mass storage for 
video servers, still- stores and similar products. 

The earliest VDR products were created to allow a short clip of video to be 
played back in slow motion for live sporting events. These complex analog 
devices were physically bulky and were quickly replaced in remote applica- 
tions by type C VTRs. In the 1980s, manufacturers modified traditional 
Photo: Providing high quality and fast access, VDRs are becoming key elements In 
today's video storage and processing systems. Photo concept illustrates the build- 
ing block approach afforded by VDRs. Photo and graphical design courtesy 
MountainGate. 
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Video disk 
recorders 

computer disk drives to deliver the 
high data rates needed to output real - 
time digital video and a new class of 
product was born. These early DDRs 
found application in high -end edit suites 
and graphics environments. Today, ad- 
vances in disk technology have en- 
abled a variety of manufacturers to 
produce products for a host of applica- 
tions at a range of prices. 

Applications 
The selection of a specific VDR is 

primarily driven by the desired appli- 
cation. In general, VDRs are designed 
to effectively replace videotape record- 
ers. By nature, VTRs are sequential 
storage devices that require tape shut- 
tling to get from clip to clip. They also 
contain numerous moving parts and 
require frequent maintenance. VDRs, 
on the other hand, are mechanically 
simple and rely on magnetic or optical 
recording technologies commonly used 

for computer mass storage. It should be 
no surprise that the random -access 
nature of VDR disk storage is viewed 
as a major benefit in time -critical uses. 

The VDR is not necessarily the per- 
fect substitute for the VTR, however, 
most VDRs use fixed media (hard 
drives) that cannot be easily removed 
from the main assembly. Systems offer- 
ing the highest levels of video output 
quality are usually capable of only a 
few minutes of storage time, with 30 
seconds being the typical minimum. 
Many systems can be expanded by 
adding hard drives. In large systems, 
the cost per megabyte of digital storage 
is much higher in a disk system than a 

tape drive. Often, VDRs form a buffer 
for a large digital tape -based library in 

server applications. 
VDRs used in computer graphics or 

animation environments generally serve 
as a buffer between the workstation 
and a digital videotape machine. Prior 
to the common availability of VDR 
systems, single graphic frames were 
rendered on a computer or worksta- 

THE ULTIMATE IN DIGITAL. 

ffv 
(p!nylalm 

POWER 

o 

ffv 

(PRICES START AT JUST $6,995) 

` .. e ,_, 

1"..s OO MEG 
DIGITRL VIDEO RECORDERS 

Series available in three versions 

OMEGA Deck - Single channel 

OMEGA Double Deck - Dual channel version 

OMEGA RAID Deck - Dual channel recorder 

with built -in RAID controller 

Plug -in replacements for most commonlg 
used broadcast analog tape decks 

Random access looping 

fast forward video 
Non -linear and RIB roll editing 

Instant replag with dgnamic tracking 

Program automation. commercial insertion 

Clip and still storage 

NTSC A PAL 

CO gualito stereo balanced audio 

Motion -JPEG compression as low as 2 1 

Front panel controls with LCD touch screen 

Uses standard SCSI fast B wide disk drives 

1(800) 755 -8463 (714) 852 -8404 faz: (714) 852.1226 www.ffv.com 
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tion and then edited individually to a 
videotape, with the corresponding tape 
control /shuttle time delays. Today's 
VDRs connect directly to the worksta- 
tion through a variety of digital inter- 
faces and can store frames as fast as 
they can be rendered. When the anima- 
tion is complete, the VDR can play the 
finished clip in real time to an analog or 
digital videotape machine or transfer 
the clip as a file to a data tape drive or 
some other computer storage device. 
VDRs targeted for this type of applica- 
tion generally operate at the highest 
possible quality levels. 

The VDR is not 

necessarily the perfect 

substitute for the VTR. 

In many traditional broadcast applica- 
tions the look and feel of the VTR is 

desirable. For that reason, many VDR 
products have standard VTR inputs and 
outputs for audio, time -code and video 
(in analog and/or digital formats), and 
some even fit the physical form of the 
VTR they are meant to replace. Most of 
these products generally emulate the 
operational features of videotape re- 
corders and allow for external control, 
using the common serial protocols sup- 
ported by most linear editing systems. 
These units support frame -accurate edit- 
ing for video and audio, variable speed 
playback (forward and reverse), edit pre- 
views and preread functions. Some have 
software "control panels" that duplicate 
the popular VTR control functions. 

Video disk recorders are important 
components in video server systems. 
Video servers supply streams of au- 
dio and video data to client devices 
on high -speed computer networks. 
Servers are frequently used for corn - 
mercial spot or news clip playback at 
stations or as a mass storage /library 
system within a post -production or 
graphics environment. VDRs aimed 
at server applications generally use 
video compression and large disk 
arrays to economically provide many 
hours of storage. 
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GOOD NEWS TO THOSE 

WARMING UP TO THE INEVITABILITY 

OF BROADCAST AUTOMATION 

Systems, strategies and sweating bullets. Let's face it, 

keeping your cool in the fiery transition to video servers and broadcast 

automation takes more than just a seat -of- your -pants approach. It 

takes the people, products, vision and experience of Louth Automation. 

From satellite control through 

traffic integration, our proven 

track record makes Louth the 

worldwide leader in broadcast ON -AIR 
PRESENT* 

MEDIA 
ACQUISI 

automation systems. 

BC American Mole 

assics CBS News 
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Country 
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FOX Gáaxy HBO 
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Warner 
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. eather Channel 

r 
telOt 

MIMA 
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VOCATION 

Our growing client list is a 

who's who of leading -edge 

broadcasters. Since 1988. Louth 

has set the benchmark for scalable 

station automation. So, whether 

you're moving from tape to disk, or 

facing a mega multi -channel expansion, 

it's no wonder why hundreds 

of successful broadcasters partner 

with Louth to get them on the air. And keep them on the air. 

Feeling the heat? We'd be happy to help you take the next step. 

No matter where you're at in the process of transitioning your 

station to a new era of automation, we can help. With people. With 

experience. With solutions. Call us today at 415/843-3665 for more 

information or a demonstration of our flagship ADC -100 and the 

new entry -level ADC -50 System. Broadcast automation from Louth. 

Its the best answer to keeping your cool. 

1 . 1 1 . 0 7 , o .. 

Circle (20) on Free Info Card 
© Copyright Louth Automation 1997. All nets reserved. 

www.americanradiohistory.com

www.americanradiohistory.com


Video disk 
recorders 

Quality issues 
For many, the most important feature 

of the VDR is video quality. In general, 
the higher the output quality expected, 
the greater the video resolution and 
data rate at which the system must 
operate. Many VDRs record and play 
eight -bit video, while others handle 10- 
bit, and some can use either word length. 
The price point of a specific VDR prod- 
uct is generally related to the output 
quality of the video and the versatility 
of the device with respect to system 
interface. It should be noted, however, 
that relatively low -cost systems offer- 
ing high -performance features are en- 
tering the marketplace. 

Depending on the application, the VDR 
may need to cope with conversion from 
RGB color space, commonly used with- 
in graphics workstations and the YUV 
color space native to CCIR -601 compo- 
nent digital video. Units may also be 
required to handle analog composite or 
analog component video input and out- 

put, as well as analog or AES/EBU digital 
audio formats. Time -code capability is 

essential for any editing operations. 
High -end VDR systems are expected 

to store and play back real -time 4:2:2 
serial component video at 270Mb /s with- 
out the use of video compression. This 
data transfer rate is significantly greater 
than the capabilities of typical commer- 
cially available computer disk drives. 
Several schemes have been developed to 
boost the speed of the storage subsystem. 

The earliest digital VDR products 
overcame these transfer rate limita- 
tions by using specially modified disks. 
These disks featured a multihead read 
channel built into the drive. These units 
were expensive, but provided excellent 
results for short -duration clips. How- 
ever, the trend toward the use of stan- 
dardized components and computer 
platforms for digital video equipment 
has made this option less popular. 

Another proven method of increasing 
the performance of disk -based video 
systems is to segment the high -speed 
datastream and distribute these segments 
to a group of individual disk drives. This 

GPS MASTER CLOCK /TIME CODE 
GENERATOR 

-Worldwide Time - 
Locked to the Atomic Clock in the Global Positioning 

Satellite System, you can have time, date and time code 
within nanoseconds of UTC, any where in the world!! 

ES-185 $2495.00 

180 12 59 59 .:,., GO'S IN571.1 02101 

STANDARD FEATURES INCLUDE: 
SMPTE /EBU. ESE, IRIG-B & ASCII Time Code Outputs 
1 PPS Output 6 Satellite Tracking Battery Back -up 
GPS Locked Indicator Automatic Daylight Savings Time Correction 
Time Zone Offset Antenna AND MOREl! 

OPTIONAL FEATURES INCLUDE 
Parallel BCD Output 1 KPPS 10 MHz Output 220 VAC 12 VDC 
Video Inserter Video Sync -Generator 

3 YEAR WARRANTY 
/ 1 142 SIERRA STREET, EL SEGUNDO, CA 90245 

(310) 322 -2136 FAX: (310) 322 -8127 
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process, known as striping, allows the 
use of slower, less -expensive commer- 
cial disk drives and can, through the use 
of redundant array of independent disks 
(RAID) technology, provide protection 
against data loss. Most of today's high - 
performance video disk recorders use 
striped disk arrays that feature high- 
speed individual drives to achieve 4:2:2 
serial component data rates and more. 

One way to avoid dealing with high 
data rates is by reducing the number of 
bits involved. Bit -rate reduction or vid- 

The price point of a 

specific VDR is 

generally related to the 

video output quality and 

the interface versatility. 

eo- compression techniques are used by 

many VDR manufacturers to decrease 
the amount of recorded data, thereby 
decreasing the data throughput require- 
ments of the disk subsystem. These solu- 
tions are not without cost. Excessive 
video compression can result in visible 
artifacts, which are unacceptable in some 
applications. Some video disk systems 
use a combination of mild (mathemati- 
cally lossless) compression and disk strip- 
ing to achieve a desired cost/performance 
ratio. Other systems feature user- select- 
able bit -rate reduction, with the levels of 
compression equated to the performance 
of different videotape formats. For ex- 
ample, a VDR operating at uncom- 
pressed D -1 quality might be overkill in 

an otherwise Betacam -SP video environ- 
ment. Careful selection based on a spe- 
cific application is important. 

Several VDR systems use optical re- 
cording technology instead of the mag- 
netic methods found in standard com- 
puter hard -disk drives. Using optical 
disk systems offers several advantages. 
First, the media can generally be re- 

moved from the drive for archival stor- 
age. Second, the bit density of optical 
media is quite high and, in large library 
systems, the cost per gigabyte is much 
lower than that of hard drives. 
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INTRODUCING THE LOUTH ADC -50. A GREAT REASON TO ENTER 
A WORLD OF BROADCAST AUTOMATION IN ONE AFFORDABLE LEAR 

From cache -based spot insertion 
to totally tapeless solutions, the new 

Louth ADC -50 is the perfect solution for 

budget- conscious broadcasters who are 

looking for the dramatic efficiency and 

performance of a broadcast automation 

system. Based on our flagship ADC- I00 - 
the world's leading Automation Software - 
the ADC -50 is your low -cost, 

high -performance, built -to -grow 

solution. The ADC -50 can be 

used with a wide range of cart 

machines for caching to video 

disk systems, or use it with 

stand -alone servers for a totally 

tapeless solution. With the 

ADC -50 you get the 

performance you need today 

with the power and flexibility to 

support your long -term strategy. 

Powerful media preparation software 

and a Windows -based master control 

system make the ADC -50 powerful, 

intuitive, and easy to use. Think of it. 

Frame accurate control, proven reliability, 

multi -channel broadcast potential, and an 

on -air look that's absolutely impeccable. 

Just what you'd expect from Louth. 

After all, we're the leader in broadcast 

automation with hundreds of 

satisfied broadcasters worldwide. 

Through our products, our 

people, and our experience, you'll 

have the best engineered solution 

for your station. For a demo, a 

quote, or more information on 

the ADC -50, call 415/843 -3665 

today. Powerful Louth automation 

at an affordable price. It's an 

opportunity worth jumping on. 

LOUTH ADC -50 
THE AFFORDABLE AUTOMATION SOLUTION 

Reliable, proven design keeps you on air 
24 hours a day. 

Widest range of video disk, VTR, and cart devices 
gives you maximum system flexibility. 

Supports up to 4 on -air channels to allow future 
expansion to multi -channel broadcasting. 

Windows playlist interface is easy for new and 
experienced users alike. 

Extensible to full ADC -100 master control 
automation with full investment protection. 

CALL 1 -41 5- 843 -3665 FOR MORE INFORMATION 
© Copyright Louth Automation 1997. All rights reserved. 
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Video disk 
recorders 

VDR interfacing 
Interfacing VDRs to computer sys- 

tems is frequently an important appli- 
cation issue. Many VDRs operate in a 

stand -alone mode as a substitute for a 

videotape recorder, however, many oth- 
ers are peripherals in graphics, anima- 
tion or medical systems. These systems 
may include a variety of other digital 
devices. VDRs use a number of stan- 
dard computer interfaces, along with 
traditional video and audio I/O ports. 
SCSI has been the primary interface 
standard for connecting VDRs directly 
to computer workstations. Several vari- 
ations of SCSI exist with the main dif- 
ference being maximum data transfer 
rate. In addition, some VDRs support 
Fast 100BaseT Ethernet and the GIO 
high -speed I/O bus used with Silicon 
Graphics workstations. 

A large number of VDR manufactur- 

ers have begun to support the Fibre 
Channel interface. Fibre Channel can 
support data rates in excess of 1Gb /s 

using either copper or fiber -optic cable, 
depending upon the distance required. 
Fibre Channel Arbitrated Loop (FC- 
AL) network topology can be used to 
link an array of up to 126 devices, 
including other devices together, at data 
rates of 80MB/s or more. 

Selecting the right product 
VDRs come in many shapes and sizes. 

To determine the right VDR for an 
application, start by asking a few ques- 
tions. First, what level of video quality 
is really needed? Some applications will 
require uncompressed 4:2:2 D -1 pic- 
ture quality, while others work fine 
with Betacam- equivalent compression 
levels. Audio requirements need to be 
considered because some VDRs are 
video -only. 

Second, what are the interfacing re- 
quirements? Some disk systems are based 

OUR MAST GETS IT UP FAST 
TELESCOPIC PNEUMATIC MASTS 

HILOMAST 

Applications 
Remote ENG 

. Communications 
Field Strength Measurements 
Pop -up Jamming 
Remote Surveillance 
Noise Level Measurements 
Temporary Floodlighting 
Env iromental Sensors 
Milita Communications 

COMPETITIVE 
PRICING 

ft LI. LENGTH KEYWAYS 

ALUMINUM COLLARS 
a I TH LOW FRICTION 

SLIDE RINGS 

I OCKINC COLLARS 
WITH THUMB SCREWS 

MAST SECTIONS 
IF VT TREATED 
11.11.11N1 ALLAY\ 

ALLOY PISTONS WITH 
I OW FRICTION SLIDE 
RINGS 

N FOPRENE SEALS 

AIR INLET VALVE 

AIR RELEASE VALVE 

for Futher Jf%inrnation Contact Jim Osborne 
ALLEN OSBORNE ASSOCIATES, INC. 

756 LAKEFIELD RD. 

WESTLAKE VILLAGE. CALIFORNIA 91361 

Tel 805)495-8420 Fax:18051173 -6067 

See us at our website: www.aoa_gps.com 
E -mail address is: aoa@aoa_gps.com 
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on an open PC platform running Win- 
dows NT, while others are proprietary. 
A few products are designed to work 
specifically with a single computer type 
such as SGI workstations. Computer 
interfaces (SCSI, Ethernet, etc.) and vid- 
eo /audio connections and formats (ana- 
log composite, serial digital component) 
are important considerations for cur- 
rent and future applications. 

Third, does the VDR have compan- 
ion software or drivers to work with 
the desired computer workstation or 
editing applications? Most stand -alone 
VDRs can emulate a BVW-75 VTR, 
while others are controlled via an Eth- 
ernet or SCSI connection. Make sure 
the individual parts of the complete 
system can talk to each other. 

Fourth, how much will the unit cost? 
There is a wide range of cost points for 
VDR products in the marketplace. How- 
ever, it can generally be assumed that 
over time, the cost of individual hard - 
drive components will decrease and bit 
density per drive will increase, making 
larger arrays (and longer storage times) 
more economical in the future. 

Fifth, how much record time is need- 
ed? Unlike tape machines, with most 
VDRs you can't just put in another 
piece of media, the amount of record 
time is fixed. Producing a single 30- 
second spot requires only a few min- 
utes of VDR storage time. If the spot is 

loaded, produced and then unloaded, 
storage requirements are minimal. If, 
however, 10 or 20 30- second spots are 
in production simultaneously, VDR 
storage must accommodate all of them. 
Otherwise, time will be spent getting 
the footage on and off the VDR. Time 
spent moving footage back and forth 
can add up quickly. 

Putting it all together 
Once the real requirements of the disk 

system have been identified, the pro- 
cess of identifying the best VDR for the 
job can begin. Take the time to study 
the specs and, if possible, get one or 
more product demonstrations before 
making the final decision. Time invest- 
ed in this stage of the game can save 
money and headaches in the future. 

Phil Hejtmanek is the director of technical 
operations at WWJ -TV. Detroit. 
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JVC's new KY -D29 digital camera and 
Digital -S BR -D40 dockable recorder. 

Deduct The raw power o&JVC's ground- breaking 
4o o) video technology has been harnessed once 

JVC S -D I again. The KY -D29 digital camera with 
three, all -new 213" (CDs and superior 3 -D 

cleat DNR is one of the ost sensitive cameras 
ever developed It delivers the highest 
possible production quality, achieving a 

phenomenal Fl l at 2,000 lux, a signal- to-noise ratio of 65 dB, 
850 lines of horizontal resolution, nggligible vertical smear, and 
offers the industry's best 760,000 pile! 
CCDs. By mixing multiple frames to 
cancel noise, then using motion detection 
to eliminate any lag, JVC's 3 -D DNR 
produces dramatic results. Just compare 
it against any other camera with DNR 
and you'll find JVC's KY -D29 provides 
noise reduction you can clearly see.1r ' 

By utilizing JVC's next generation 
Super LoLux technology, the KY -D29 can shoot at 0.35 lux with 
minimal noise. This is the lowest level ever achieved by a camera - 
a level of darkness where the KY -D29 can see far better than the 
naked eye. And for optimum flexibility, JVC offers a complete 
line of studio accessories, including Triax. 

You can now acquire the highest quality raw footage, and do so 
affordably, by mating the KY -D29 with JVC's Digital -S BR -D40 
dockable recorder. Incomparable acquisition quality is made 
possible by the key features of Digital -S: 4:2:2 8 -bit component 
processing and an extremely mild 3.3:1 compression 
ratio, yielding a data rate of 50 Mbps. And, 
when you begin editing with the absolute best 
raw footage, you're ensured of outstanding 
picture quality right down to your final edit.. 

So, whether you re in the field or the studio - 

event vTt eography. only the digital duo of the 
KY- 11''9 and the BR -1)-10 can prvv ,,ie this 
striking level of performance and affordability. 

For more information, visit our web site at 
w.jvcpro.com or call 1- 800 -JVC -5825 and 

mention Product Code 1910 , 

t 
PROFESSIONAL 
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Not to worry, 
now they can all 
be part of the edit. 

(Oh joy.) 

W hen different people in different places need to see the same footage 

at he same time, there is a solution. FasTrak' Advanced Video Services 

from Pacific Bell. Using fiber optics, both digital 

and analog video can be sent in real time to a 

re- tote location, as it's being edited. That way, everyone sees the same 

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

PACIFIC * BELL 
NE T W OR K 

How will you use it ?' 
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Routing 
and mixin 
digital a u 

9 
dio 

Digital audio systems are 

becoming the format of choice. 

By Kenneth Hunold 
THE BOTTOM LINE: 

More broadcast facilities and post 

houses have come to rely on 

digital audio sources for their 
digital mixing and routing. 
Although there are many 

advantages over analog, the 

robustness of digital does not 

come without a price. Each facility 
must decide where and how it 

should implement the different 

types of routing systems based on 

function and /or cost. $ 

46 Broadcast Engineering 

D 
igital audio systems are now reaching "critical mass" and are 

becoming the format of choice for a growing number of facilities, 
both large and small. Once the number of digital sources exceeds 

a handful, and once the number of places these signals must be 

delivered to exceeds one, mixing and routing of these digital signals 

is necessary. 

Audio has, to repeat the old cliché, been characterized as the forgotten 
stepchild of television. However, even in audio -only facilities, it is amazing how 

Photo: ABC News, NY, and The Discovery Channel presented "Discovery News Special 
Report: Mars Live" on July 4. Solid State Logic's Axiom digital console became the 
audio mission control for the live broadcast from Pasadena, CA. 

August 1997 
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BECAUSE LIVE RADIO IS A 24 -HOUR GIG, 
BEST POWER NEVER STOPS. 

n cities across America, the Susquehanna Radio Corp. keeps its stations on the air with Best Power 
uninterruptible power systems. Since electrical blackouts, brownouts, spikes, surges and line noise can potentially 
weak havoc with the airwaves, Susquehanna relies on Best Power to avoid power disturbances that cause 

"dead air" and lost listeners. 
Susquehanna chose eighteen FERRUPS' units to safeguard their stations' sensitive 

broad:asting equipment. The FERRUPS' patented ferroresonant technology never stops, assuring 
that every Susquehanna station from San Francisco to Dallas to Atlanta has around- the -clock 
power protection every hour. every day. 

For more information on Best Power uninterruptible power BrSt systems from 280VA to 220kVA, call 1 -800- 356 -5794 operator 658, r7L 
Powervisit ou r website at http://www.bestpower.com, or access our 
fax -on- demand service at 1 -800- 487 -6813. 
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Routing and 
mixing digital 
audio 
often the basics of electronics are ig- 
nored as audio signals are haphazardly 
combined and passed from one device 
to another. When these systems are 
scrutinized (often because a seemingly 
minor change has disrupted the whole 
system) only then are these oversights 
discovered. 

One of the greatest advantages of 
digital audio transmission is that once 
an analog value has been converted to 
a digital code, it is difficult if not impos- 
sible, to change that code as the signal 
travels through a facility, regardless of 
how many DAs the signal passes 
through. In practice, it is not quite this 
simple, but it is still a much different 
situation than in the traditional analog 
facility where level, response and phase 
can be altered at almost every point in 
the distribution chain. 

Unfortunately, the robustness of dig- 
ital audio systems does not come with- 
out a price. The cavalier attitude to- 
ward routing and distribution that has 
existed in the analog world will not fly 
in the digital domain. There is an in- 
crease in the complexity of digital au- 
dio that, when viewed at the system 
level, bears a striking similarity to vid- 
eo distribution. (Maybe this will start 
to gain audio some respect from the 
video side of the house ?) 

Digital audio introduces the concept 
of synchronization to audio. Previous- 

ly, analog audio circuits were concerned 
about synchronization only as far as 
the relative phase of a stereo signal was 
concerned. The AES/EBU digital audio 
standard introduces preambles, frames 
and status bytes that define the type, 
identity and format of the data con- 
tained in the interface. Think of these 
preambles as synchronization points in 

the datastream (sync pulses, if you will). 
Switching and mixing devices need to 
be aware of these codes in order to 

The cavalier attitude 

toward routing and 

distribution that has 

existed in the analog 

world will not fly in the 

digital domain. 

carry out their functions properly. It 
should probably be noted that many 
digital systems also allow for asyn- 
chronous transmission, but these sig- 
nals are often synchronized before any 
manipulation of the data is performed. 

Digital audio mixers now exist in 

many forms, from the modular single 
card version through the medium -sized 
edit suite packages, all the way up to 
consoles so wide you would need roller 
skates to go from one side to the other. 

Most often the mixing function is done 
by a processor that performs high -speed 
numeric computations. (Often, in the 
analog world, a mixer is nothing more 
than a few resistors.) The hardware 
used in a digital mixer expects the data 
to be synchronous. The datastream, 
which by definition is a serial signal, 
must be broken down to parallel bits 
for manipulation by the processor. The 
idea of a single signal path through a 

device does not really apply in these 
mixers, and this can be disconcerting 
to some engineers who like to follow 
the audio path through a device when 
troubleshooting. 

Digital audio systems are "sampled" 
systems that treat a continuously vary- 
ing signal as a series of discrete sam- 
ples. The number of samples is deter- 
mined by sampling theory, and the sam- 
ple rate must be at least two times the 
highest audio frequency that is desired 
to be passed. The sample rate used in 

audio systems is often 44.1kHz (CD 
players and some DAT recorders) or 
48kHz (almost everything else), but 
other systems exist with sample rates 
from 32kHz (consumer DV camcord- 
ers and some radio systems) to 96kHz 
(high- resolution audiophile recorders). 
The AES interface will support signals 
with sample rates varying from about 
27kHz to 54kHz. Digital signals with 
different sampling rates will not be 

synchronized, but signals with the same 
nominal sample rate (44.1kHz or 
48kHz) could be. 

There are many advantages to using 

0 CONSUMER USE OF 

CHANNEL STATUS BLOCK 

1 
PROFESSIONAL USE OF 
CHANNEL STATUS BLOCK 

0 1 2 3 4 5 6 7 

0 NORMAL AUDIO MODE 

1 NON-AUDIO MODE 

000 

NO INDICATED 
EMPHASIS, RECEIVER 
DEFAULT, NO EMPHASIS 
OR MANUAL SELECTION 

100 
NO EMPHASIS, 
MANUAL SELECTION 
DISABLED 

110 50/15i.ds EMPHASIS, 
OVERRIDE DISABLED 

CCITT J.17 
111 EMPHASIS, OVERRIDE 

DISABLED 

001 

010 
RESERVED 

101 

SOURCE SAMPLING 0 
RATE LOCKED 

1 SOURCE SAMPLING 
RATE UNLOCKED 

00 

SAMPLING RATE NOT 
INDICATED. DEFAULT TO 
48kHz OR MANUAL OR 
AUTO SELECTION 

01 
48kHz. MANUAL/AUTO 
SELECT DISABLED 

10 
44.1kHz. 
MANUAL/AUTO SELECT 
DISABLED 

11 
32kHz. MANUAL/AUTO 
SELECT DISABLED 

Figure 1. The first byte of the channel- status information in the AES /EBU standard deals primarily with emphasis and sampling -rate 
control. 
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Our Systems have earned their reputation for a very good reason... 

Media Pool Digital Storage 
Venus Routing Systems 

me Ü ír-ü.Ti "..i .T o 
Jupiter Control Systems 

ferns al Equipment Saturn Master Control 

..each component is strong enough to stand out on its own. 
Philips Broadcast Television Systems Company has become 
fa nous for producing innovative products, offering major 
a, Ivances in technology and providing a unique set of advan- 
tl ;es for addressing today's complex operating challenges. 

Y hen you combine these products into a Philips BTS 
s ;tern solution, you are getting the most powerful system 
a iilable --a fully integrated package with the features you 
n ed today and the flexibility to adapt to the changes that 
v :I come tomorrow. 

F 'flips 
F oadcast Television 
S 'stems Company 

Find out yourself why Broadcast, Cable Origination, and 
Satellite Programming facilities around the world have 
chosen Philips BTS for their on -air systems requirements. 

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

Circle (16) on Free Into Card 

L MO& & beite. 

PHILIPS 
© 1997 Philips Electronics North America Corporation 
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Routing and 
mixing digital 
audio 
one common sample rate clock in dig- 
ital audio systems. At the front end of a 

digital audio system, the sample rate of 
all analog -to- digital converters (ADCs) 
should be locked to the same rate. This 
is done for a variety of reasons. An ADC 
samples an analog signal at a precise 
moment in time. Another ADC operat- 
ing at a different sample rate will sample 
a signal at a different point in time. 
However, when these samples are pro- 
cessed by a mixer, they will be treated as 
if they were taken at the same time. If 
these converters are sampling the same 
signal (such as two microphones on a 

podium), this time difference will man- 
ifest itself as a phase delay and phase 
cancellation will result. 

Digital mixers often use digital signal 
processors, or DSPs, which among oth- 
er things can be programmed to per- 
form the computations necessary to mix 
the audio samples. These DSPs can also 
be programmed to be equalizers, com- 
pressors, pitch shifters and delays. 

Digital mixers process data on a sam- 
ple-by- sample basis, and require that 
the data be synchronous. But what if it 
is not? Devices known as 
sample rate converters pro- 
cess digital data sampled 
at one rate and convert it 
to equivalent data sampled 
at a different rate. Ideally, 
this is done by interpolat- 
ing the values between 
samples, and not just by 
dropping or repeating sam- 
ples. Think of this as the 
same process that goes on 
when re- sizing a picture in 
a DVE or when converting 
video between different 
line and field rates. 

One part of the AES 

datastream is the channel 
status block. This block 
holds a wealth of informa- 
tion about the digital au- 
dio data. This information 
includes, among other 
things: consumer or pro- 
fessional status, type and 
presence of equalization, 

sample rate and even source and desti- 
nation name. 

One of the biggest barriers to success- 
ful transmission of digital audio is the 
proper handling of these channel status 
bytes in the channel status block. A 

piece of equipment will be branded 
"finicky" if the unit acts strangely at 
different times with different signals. 
Often, this is a case of a piece of equip- 
ment trying to make sense of conflict- 

Digital audio has 

introduced the concept 

of frames, frame blocks 

and subframes to audio 

transmission. 

ing information provided to it by the 
preceding piece of equipment. If you 
experience strange problems trying to 
record or transmit digital audio, check 
those channel status bytes. Some pieces 
of equipment will choke when the sam- 
ple rate indicated in the status bytes 
does not agree with the sample rate of 
the interface that the unit is receiving. 

Other professional units may refuse to 
operate if the channel status bytes indi- 
cate that the sender is a consumer de- 
vice (because the codes have different 
meanings depending on whether the 
unit is consumer or professional). Sam- 
ple rate converters are often big offend- 
ers here, but they are not the only ones. 
The jury is still out on how these status 
bytes should be handled by such devic- 
es. It is generally agreed that sample 
rate converters should change the chan- 
nel status to indicate the actual output 
sample rate, but leave all others un- 
changed. Unfortunately, some of the 
ICs available at different price points 
do not support this flexibility - caveat 
emptor. 

Once the digital signal has been sam- 
pled, processed and mixed, it must be 
distributed from one device to another. 
Here is where different philosophies 
and topologies of routing digital audio 
signals are used. The simplest distribu- 
tion system is a point -to -point wire 
from one device to another. The AES/ 

EBU standard specifies that the signal 
can be transmitted over a balanced, 
twisted pair cable terminated in XLR 
connectors. The AES datastream is a 

pulse train, and the specification al- 
lows peak -to -peak amplitudes of the 

interface anywhere from 

0 1 2 3 4 5 6 7 

AUXILIARY BITS USAGE USED TO INDICATE 
000 20 bit MAX. AUDIO SAMPLE ACTIVE AUDIO 

AUX. bits UNDEFINED SAMPLE WORD LENGTH 

24 bits MAX. AUDIO (SEE TABLE) 

001 SAMPLE. AUX. bits USED 
FOR MAIN SAMPLE DATA 

20 bit MAX. AUDIO SAMPLE. 
010 AUX bits USED FOR 

COORDINATION CHANNEL 

RESERVED FOR USER 
011 

DEFINED APPLICATIONS 

100 
to RESERVED 

111 

Bits STATES 

345 
AUDIO WORD LENGTH 

(24 bit MODE) 
AUDIO WORD LENGTH 

(20 bit MODE) 

000 NOT INDICATED NOT INDICATED 

001 23 bits 19 bits 
010 22 bits 18 bits 
011 21 bits 17 bits 
100 20 bits 16 bits 
101 24 bits 20 bits 

RESERVEDI 

Figure 2. Format of byte 2 of professional channel status. 
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2Vpp to 7Vpp. The most 
common voltage level 
seems to be hovering 
around 4V due to the 
hardware devices used by 
many manufacturers. Be- 

cause the AES is corn- 
posed of audio engineers, 
it made sense to use a 

cable type and connector 
that was familiar to them. 
At the time, mic cable 
and XLR connectors 
seemed appropriate. 

Another implementa- 
tion of AES has emerged 
that has become popular 
with video and TV facili- 
ties. This implementation 
takes the same data from 
the 11051 balanced inter- 
face and places it on a 7552 

coaxial cable. The peak - 
to -peak voltage is stan- 
dardized at 1V ( +/- 10 %) 
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Consider our 
capabilities. 
Litton Electron Devices brings over forty years 
of experience in the microwave power device 
industry to the table when it rebuilds and 
repairs UHF -TV Klystrons for your business. 

Consider these capabilities: 

Complete rebuild or repair to specification 
standards of Series 89X. 95X, and 755X 
UHF -TV Klystrons 

Prompt inspection and return of Evaluation Report 

Quick turnaround on repairs 

ACE gun provided on all rebuilds 

Tubes fully tested to assure performance 

Shipment from stock in many cases 

Tubes tuned to specific channel frequency 

New tube warranty 

Cash or credit for DUDS 

Technical back -up and service 

UHF -TV Hotline for pricing, stock availability, 
DUD purchase. technical service, data sheets, 
and tube information 

Can provide the L -4945A deuterium filled, 
double gap ceramic crowbar thyratron 
(equivalent to the CX -2708) 

Call our UHF-TV Hotline at 800- 861 -1UHF (1843) 
or fax us at 717- 326 -2903. 

Liston 
Electron Devices 
1035 Westminster Drive Williamsport, PA 17701 
Web site: www.littoneed.com 
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Routing and 
mixing digital 
audio 
and is terminated in a BNC connector. 
Because of the frequencies used in the 
multiplexing and serialization of the 
data, the frequency spectrum occupies 
about the same range as a video signal 
(up to 6MHz and beyond.) Indeed, 
most distribution equipment designed 
for video signals (DAs, routing switch - 
ers, patch cords and cables) can be used 
to transport this signal. Put simply, the 
trade -offs are that the 7511 implemen- 
tation uses inexpensive cable and con- 
nectors (compared to XLR connectors), 
while the 11012 implementation is cur- 
rently more prevalent. Adapters exist 
to convert between the two, so either 
(or both) could be used. 

When the complexity of the system 
grows beyond what can be efficiently 
managed with just a few DAs and patch 
cords, a routing matrix must be consid- 
ered. Coincidentally, switching digital 
audio bears many similarities to switch- 
ing video. Almost all video switchers 
coordinate their switch points with a 

frame marker (i.e., the "vertical inter- 
val"). Just as "glitch" switches are un- 
desirable for video signals, random 
digital audio switches almost always 
cause pops, clicks or mutes when switch- 
ing between sources. 

As mentioned previously, the 7511 

interface digital audio can use video 
DAs and routing switcher matrices. 
The following discussions will be based 
on the 7512 implementation, but the 
principles are just as valid if you use the 
11011 interface for distribution. 

Digital audio has introduced the con- 
cept of frames, frame blocks and sub - 
frames to audio transmission. Just as in 

the video world, it might be obvious 
that switching two non -synchronous 
signals will cause problems. A switch 
between two such digital audio sources 
will always cause a pop or click (or 
worse). However, even in facilities 
where all sources are locked to a com- 
mon reference, pop -free switching is 

still not assured. The ubiquitous eight 
(or 10 or 12) by one video switcher 
does recognize AES frames or the pre- 
ambles used to define them. Switching 
during frames causes the device down- 

stream to receive corrupted data, result- 
ing in a pop, click or mute as the device 
tries to decode the corrupted frame. 

Synchronous digital audio routing 
performs switches on AES frame 
boundaries. Synchronous video rout- 
ing performs switching on NTSC frame 
boundaries. There is an additional 
wrinkle in the digital audio switching 
process for NTSC video systems. The 
29.97 Hz NTSC frame rate results in a 

non -integer number of AES frames per 
NTSC frame. Actually, AES and NTSC 
frames line up only once every five 

frames. This helps explain why em- 
bedded audio systems still have pops 
and clicks on most switches. One solu- 
tion would be where audio and video 

Each facility must decide 

where and how it should 

implement the different 

types of routing 

systems based on 

function and /or cost. 

switching would occur only when 
NTSC and AES frames coincide. Un- 
fortunately, this would mean that you 
could only switch on every fifth video 
frame - not a good solution. A more 
acceptable solution would be to switch 
the video at the vertical interval, but 
delay the AES switch until the next 
AES frame. The next AES frame would 
occur within 20 microseconds or about 
one third of a line. 

Even a synchronous switch can cause 
audible clicks in the audio, even though 
the frame sequence is not interrupted. 
It is still possible to switch from a signal 
that is at its instantaneous positive peak 
to another signal that is at its instanta- 
neous minimum peak. There is no prob- 
lem with this switch at the digital inter- 
face level, but when the resulting signal 
is converted to analog, the analog sig- 
nal must change between two different 
amplitudes in a short period of time 
(one AES sample) and this transition 
sounds like a click. (For a complete 
description of this effect see "Distribut- 

52 Broadcast Engineering August 1997 

ing Digital Audio," BE September 
1996.) Of course, analog audio routers 
could also exhibit this problem, but it is 

usually masked with a combination of 
bandwidth restrictions and device slew 
rate limitations. 

One way to eliminate every last pop 
or click from a digital audio switch (or 
even an analog one, for that matter) is 

to perform all switches during silence. 
This even includes switches during pro- 
gram material. This is accomplished by 

doing a short "V -fade" where the sig- 
nal is faded down to silence, the switch 
is performed and the new signal is 

faded up to unity. This could be done 
fast enough that the fade would not be 
objectionable. 

There is no "one -style- suits -all" solu- 
tion to digital audio routing. Each facil- 
ity must decide where and how it should 
implement the different types of rout- 
ing systems based on function and/or 
cost. These functions can be broken 
down into a few categories: 1) off -line 
preset switches, possibly between dif- 
ferent sample rates, where any frame 
discontinuities would be sorted out 
before the signal is transmitted; 2) dig- 
ital transmission where AES data for- 
mat integrity must be maintained across 
all switches and 3) on -line switching 
where "objectionable" pops and clicks 
must be avoided. 

Digital audio distribution is desirable 
today because of the ability to distrib- 
ute perfect copies of audio signals 
through lengthy and complicated trans- 
mission systems. This ability does not 
come without a price, and that price is 

the additional time and effort it takes to 
understand the complicated processes 
involved in handling digital data. 

Many of these concepts have been 
developed and implemented in digital 
and analog video systems. If the proce- 
dures developed and lessons learned 
from video system design can be main- 
tained and applied as digital audio sys- 

tems are implemented, we should be 
able to exploit the advantages of digital 
audio production and transmission. 

Kenneth Hunold is an audio/video project engi- 
neer for the ABC Engineering Laboratory, New 
York, NY. 

The diagrams in this article are from "The 
Video Engineer's Guide to Digital Audio" by 
John Watkinson, courtesy of NVision. 
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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;' 
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 ""Earl" 
files to transfer, VR300 takes integrated digital 4 

operations to new heights. 
,; 

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

©1997 ASC Audio Video Corporation. All rights reserved. The FibreDrive Difference, FibreDrive and VR300 ore trademarks of ASC ra Vld . Corporation.' 
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Using 
techno 

D 

Like 
microprocessors, 

DSP chipsets 
are found in 

many of today's 
electronic 
devices. 

By Jim Boston 

THE BOTTOM LINE: 

DSP technology is one reason why 

today's electronic systems are smaller 

and lighter than most of their 

predecessors. despite being more 

complex. DSP circuits provide 
powerful signal- conditioning tools in a 

small package. making it possible to 

build compact, cost -effective 

equipment that can be used throughout 
a 'ide variety of applications. $ 

SP 
logy 

igital signal processing (DSP) is one of our industry's most over- 

used acronyms. It is generally believed to be a good thing and can 

he found throughout professional video facilities; digital video 
switchers, audio mixers, processing amps and digital cameras are 

a few obvious places. Some not so obvious places include PC 

modems, some camera robotics systems, cellular phones and VTR video, audio 

and servo paths. Common DSP functions can be broken down into mixing, 
filtering, level manipulation and frequency conversion of digital signals. This 
article looks at why DSP can he beneficial to a system, how DSP performs its 

magic and how engineers implement a DSP design. 
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RELIABILITY 

The engineers at NVISION fully understand that if a crucial link in your system fails - 

like a distribution amplifier - the results can be disastrous. That's why we've designed 

and built our family of high performance Precision Interfaces to be bullet proof 

and battle ready. Clean and clever, these rugged interfaces are tested to meet the 

new pbi specification, and are the perfect solution to your growing system's 

needs. NVISION's digital audio, conversion, mixing and distribution products are 

affordable and the most reliable the industry has to offer. For high performance 

products and information you can rely on, call NVISION at 1- 800 -719 -1900. 
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Using DSP 
technology 
Camera DSPs 

Before covering the DSP arena in gen- 
eral, let's start by looking at how DSP 

can benefit a particular piece of equip- 
ment, in this case a camera. Figure 1 is 

a functional block diagram of a DSP 

camera. It must perform most of the 
same functions as a non -DSP camera, 
albeit with a different approach. In 
older analog tube cameras, the signal 
was continuous and remained entirely 
within the analog domain. The pickup 
tubes developed continuous analog sig- 

nals from incoming light. Camera elec- 

ANALOG DOMAIN 

TEST SAW 

CCD 
DISCRETE 
ANALOG 

VIDEO 

PRE 

KNEE 

ANALOG 
SHADING 
CONTROL 

IVA BOARDI' 

IRIS 

LCONTROL 
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CLAMP 
IVA BOARD' 

RGB A/D 
136 1.11111 - 
ITD blla 
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SHADING 
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MEASURE 

J 

tronics processed and combined the 
signals into a composite signal output. 
With the introduction of CCD imagers 
the camera moved from the continuous 
analog domain into the discrete analog 
domain. The signal from the CCD im- 
agers was no longer one continuous 
entity, but a series of samples. 

Looking at a CCD's output reveals a 

series of analog values. These values 

can change only at a predetermined 
sample rate. The sample rate, in the 

case of a CCD camera, is dependent on 
the number of cells (pixels) in the CCD 
imager. Today, the number of cells in 
studio cameras generally ranges from 
400k to 640k. The CCD block is basi- 
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Figure 1. The block diagram of a typical camera shows many areas that can benefit from 
DSP technology. 

tally a sample- and -hold circuit. In the 

case of the common 520k imager, the 

array is 1,038 wide by 504 tall (the 

active picture area is 980 x 494). Pho- 
ton energy is captured and converted 
into a volume of electrons representing 
the amount of light hitting that cell. The 
resultant 523,152 pixels are marched 
out 30 times each second, translating to 
approximately 15.7 million pixels or 
discrete samples every second. With 
the addition of horizontal and vertical 
blanking, the overall pixel rate is ap- 

Z PLANE 

i (0.1) 

UNIT 
CIRCLE 

o 0 11.01 

32 
10. -1) 

Figure 2. The Z -plane display provides a 

method to display frequency domain infor- 
mation. Frequencies begin at the zero posi- 
tion (three o'clock) and increase counter- 
clockwise. The zeros and x's represent the 
zeros and poles (respectively) of a digital 
filter. 

Where does analog make sense? 
By Kenneth Hunold 

Increasingly, digital systems are being installed in 
facilities across the country (and also around the world) 
with good reason. Pound for pound (or rack unit for rack 
unit), digital systems are often smaller and lighter than their 
analog equivalents. They typically consume less power, are 
more reliable and are less expensive. Analog facilities are 
often looked upon as inefficient, substandard and out of 
date. Is such a characterization valid? Absolutely not! Are 
there areas where analog systems make perfect sense? 

Absolutely! 
Even if digital transmission systems have significant 

advantages over analog transmission systems, there are still 
places where analog systems can be used successfully and 
appropriately. For audio, if the sources are primarily analog 
(such as microphones or analog VTRs) and the destinations 
are analog (such as analog VTRs, satellite uplinks or many 
fiber circuits), there is no requirement for the production 
system to be digital. This assumes the production system is 

reasonably compact and extensive pre- or post- production 
is not needed. If the material will subsequently undergo 
extensive post- production, it makes sense to acquire this 
material in a format (most likely digital) that could later be 
manipulated with as little generation loss as possible. 
Nothing here precludes the use of digital controls over 
analog processes. The concept of digital storage for analog 

settings using snapshots, pre -sets and scene files allows the 
benefits of digital control to be applied to analog systems. 

For low -level audio and video signals, analog processing 
is still the only way to go. The tiny signals produced by 
microphones and video camera pickup devices must be 
amplified considerably before they can be distributed with 
comparatively little loss. Microphone pre -amps, even the 
ones with digital outputs, amplify the signal from the 
transducer using analog circuits. The types of circuits used 
still vary, and there are branches of audio philosophy 
dedicated to the various ways that these analog signals are 

processed (e.g., vacuum tubes or transistors, discrete 
devices or integrated circuits, oxygen -free copper or gold 
conductors, etc.). Low -level video processing, such as 

black shading and pre -gamma processing, even from such 
allegedly digital devices as CCD imagers, is still performed 
in the analog domain. Digital techniques have not 
progressed far enough to allow these low -level signals (at 
these frequencies) to be digitized at sufficient resolution to 
avoid visual distortion. Audio signals are commonly 
digitized at resolutions approaching 20 bits, while video 
signals are commonly digitized, for transmission, at eight or 
10 bits. 

In audio and video effects processing, there appears to be 

Continued on page 60 
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We've got more under the hood. 
In fact, a lot more. 

We've just added a built -in 
Zip drive and D -NET file 
transfer network. 

You'd think all that would 
add to the cost of the unit. 

Not so. The price of 
DigiCart /II Plus is the 
lowest it has ever been. 
And, it's still got the reliable 
features you've come to 
expect from DigiCart 
recorders. It stores almost 

50 hours of audio on hard 
disk, provides instant access 
to thousands of cuts, and 
has your choice of 
Dolby AC -2 Err Ifil.. 
or true 16 -bit linear 
recording. 

We invite you to take 
it out for a test drive 
and make the comparison. 

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

i>r 

Attention call 
letter statiors* 

You're only a 

phone call away 
from a free 

10 -day Test Drive. 
So try it out. 

We'll understand if 

you don't give it back. 

(818) 991 -0360 

PROFESSIONAL DIGITAL AUDIO 

For more information call (818) 991- 0360 / Fax (818) 991 -1360 / www.360systems.com 
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The Good News: The US HD 

The Not So Good News: You 

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. 
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standard has been agreed 

xisting equipment is incompatible 

Option 2 
Convert from 1 125/60 

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. 

Winner 

For more information please contact us at: 

USA UK 

France - - - Germ 

India 

Russia 
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Using DSP 
technology 
proximately 18MHz. 

The analog value of the pixel output 
of these cameras can change every 
55.555ns or 980 times per active line. 
Because this is a discrete signal, it comes 

with a potential problem - aliasing. 
When the Nyquist sample theorem is 

applied to this situation, scenes with 
the equivalent of 490 vertical lines or 
more will result in aliasing. To reduce 

the amount of frequencies above half 
the sampling rate, the image is filtered 
optically (and electrically) at the front 
of the camera. The optical filtering is 

accomplished through the creative use 

of birefringence (variable refrac- 
tion based on light polarization) 
within pieces of glass. This works 
out to be an optical low -pass 

filter. 
From the discrete analog do- 

main out of the imager, the sig- 
nal moves to the discrete digital 
domain. However, while still in 
the analog domain, video high- 
lights as high as six times nor- 
mal are compressed to nearly 
200% of normal. This lowers, 
by two bits, the number needed 

to handle extreme overexposure. 
Ten bits can adequately handle 
the range from 0 to approxi- 
mately 200IRE. Then each ana- 

log signal (R, G, B) is double 

IMPULSE 
RESPONSE 

TIME 

Figure 3. As a design aid, circuitry is tested 
for impulse response. An analog circuit's 
response to the impulse shown on the left 
could be the curve shown on the right. 

Figure 4. The first step in convolution is to 
reverse (in time) a circuit's time response. 
This is the result of reversing the response 
shown in Figure 3. 

sampled at 36MHz. The green CCD is 

spatially offset by half a pixel from red 

and blue and is delayed by half a pixel 
when it is converted to a digital signal. 
Double sampling allows the pixels to 
be properly aligned spatially. This is 

one of the "tricks" camera manufactur- 
ers use to coax resolutions of more than 
800 TV lines from these cameras. (For 
more information, see "CCD Technol- 
ogy," July 1993.) The analog values are 

then converted into 10 -bit binary num- 
bers (many new cameras are moving to 
12 -bit samples) and the signal, now 
digital, consists of three (R, G, B) 10-bit 
parallel number sequences. 

Processing in the digital domain 
Let's explore how a digital system pro- 

cesses these number sequences. 

The snap answer is with digital 
adders and subtractors (or two's 
compliment addition), right? Ac- 
tually, the heart of most DSP al- 
gorithms is the multiply and ac- 

cumulate function. This function 
takes successive digital words 
(pixel values in the case of a cam- 

era) and multiplies them with 
some value or coefficient at each 

stage of a DSP pipeline. These 

values are then passed to the next 
stage and multiplied with anoth- 
er value. The multiplication re- 

sults of all the stages are then 

summed for a final output. 
The most common use for DSP 

SAMPLE #1 SAMPLE #2 

SAMPLE SAMPLE SAMPLE SAMPLE SAMPLE SAMPLE SAMPLE SAMPLE 
TIME TIME TIME TIME TIME TIME TIME TIME 

IIMMPLEISAMPLE SAMPLE SAMPLE 
TIME TIME TIME TIME 

ANEA. MADNRUDE 

SAMPLE a4 

SAMPLE SAMPLE; SAMPLE SAMPLE 
TIME TIME TIME TIME 

MAGNITUDE 

I I 

1 2 

SAMPLE # 

Figure 5 After reversing the time response, the area under 
the curve is calculated. The results are plotted and form 
the response curve that an equivalent digital curve must 
mimic. 

Continued from page 56 
a split personality regarding the analog -digital question. 
Some insist on analog methods to attain the effects that 
were used in the past and, perhaps, define the concept of 
"good sound." Others use digital methods to ensure that 
the effect that was created in a particular session or 
location can be repeated tomorrow, next week or next 
year, either in the same facility or in one on the other side 
of the globe. Some, however, say the effects made 20 to 40 
years ago were made in spite of the equipment available 
then, not because of it - talent always overcomes 
technology. 

At times, it seems analog makes sense only when "digital" 
has not progressed far enough to be economically imple- 
mented. Digital means of modulating AM transmitters have 
been available for years. FM exciters that operate in the 
digital domain have become available to complete the 
digital chain from CD to transmitter. Even the 8 -VSB 
modulation scheme developed for the new digital TV 
service selected by the ATSC uses analog transmission 
methods to transmit digital data. 

But just as "a rising tide raises all boats," the same rising 
tide that brings digital techniques to more applications also 

raises the analog "boat" in the process. Properly designed 
analog audio circuits can exceed the 105dB (or so) 

dynamic range of real -world digital circuits. The same 
advancing technology has also allowed notebook -sized 
audio mixers to rival the specifications of the best six -figure 
consoles of a few years ago. (But don't base all of your 
decisions on the price tag alone.) 

Going analog doesn't necessarily mean going cheap. 
Even the latest high -definition video gear uses analog 
distribution for reference sync. The tri -level sync signal was 

developed specifically for analog distribution. Ironically, it 
might cost extra to integrate this analog signal into an 

otherwise digital facility, even though it is currently 
assumed that there is a premium to be paid for "going 
digital." 

Analog or "analogous" signals were developed to mimic 
real -world phenomenon. Especially in terms of the 
"transducers" used to capture and radiate sound and light 
energy, those processes are likely to remain analog for 
some time to come. However, many of the methods used 

to process those signals will become digital as larger 
amounts of processing are needed, and are likely to remain 
analog when the processing required is minimal. 
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Build a Better... 

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

In a single PCI slot! 

M A T fl o X 

I)IC-iISUiil. 

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. 
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EXTENDED 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 DigiVid'" 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. 
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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 
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Using DSP 
technology 

is in filtering. In the lower left quadrant 
of Figure 1 are instances of bandpass 
filtering. Additionally, the encoder block 
must low -pass the two chroma chan- 
nels to meet output requirements. In 

the case of cameras that output digital 
component signals, the data must be 

converted from a 72MHz parallel byte 
rate (36MHz for Y, plus 18MHz each 
for R -Y and B -Y) to the equivalent of 

RP -125 4:2:2 at 27MHz. 
Many DSP designs start with an ana- 

log perspective and then transform or 
equate the analog design to a digital 
design. For signal processing, it is often 
easier to work in the frequency domain 
and some newer DSP ICs can do this. 
As an example, a DSP system in the 
frequency domain could demodulate 
an AM signal simply by breaking a 

received signal into its frequency com- 
ponents and placing them in "bins." 
The DSP system would simply have to 

_Mixed Signals? 

Miranda Will Get You Moving... 

When you're dealing with digital 

traffic, one wrong turn could 
get you in a real jam! Miranda's 

integrated digital video and audio 

product solutions are 

designed to keep you 

in the fast lane... no 

matter what business 

you're driving! 

Miranda 
Technologies inc. 

2323. Halpern, 51 Laurent 

(Quebec) Canada. 1445 153 

Tel 514.333.1772 
Fax. 514.333182H 
www.miranda coco 

Digital Video and Audio Interfaces 

- Encoders /Decoders /Converters/ 

DAs /Changeovers 

D /As and A /Ds 

Digital Video Interfaces for 

Silicon Graphics and PC Workstations 

Serializers /Deserializers 

Frame Syncs, Ancillary 

Data Processsors 

line Quadruplers 

4:4:4 DDRs 

Solutions For The ()ghat Fronts, Anil Ream,i 
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look at these bins to determine the 
baseband (demodulated) signal. This is 

simpler than the envelope detection 
method used in the time domain. 

In the analog domain, functions are 
usually thought of in terms of frequen- 
cy. In the early part of the 19th century, 
Baron Jean Fourier found that overall 
thermodynamic cycles could be ex- 
plained by breaking out the individual 
temperature cycles that combined to 
make the complex thermal function. 
The same can be done with electrical 
functions (i.e., video waveforms). He 
found that harmonic sine waves of the 
proper amplitude and phase can be 

added with a sine wave at the funda- 
mental rate to build any periodic (re- 

peating) function. 
A designer of a wideband analog sys- 

tem (like a video camera) might first 
determine the highest- frequency func- 
tion a system needs to pass and then 
create a system to pass the harmonics 
required to realize a reasonable repre- 
sentation at the output. Designers also 
typically limit the passband in the sys- 

tem, mainly to minimize noise. 
In our simplistic explanation, a trans- 

fer function would be determined and 
a Bode plot (response vs. frequency 
chart) would be crafted. This is usually 
done in the frequency domain because 
in the time domain, the math is much 
tougher. It is possible to create a math- 
ematical function of the bandpass you 
want in the time domain, but the prob- 
lem of creating such a signal or just 
about any signal, requires capacitance 
and inductance. Most circuits have both 
and capacitors tend to integrate the 
signal over time, while inductors differ- 
entiate the signal over time. Differen- 
tial equations are used to cope with 
such circumstances, but not many en- 
gineers enjoy such endeavors. 

There are techniques that convert these 
problems to algebraic exercises, among 
them are Laplace transforms. Mathe- 
matically, designers can take standard 
wave shapes in the time domain requir- 
ing differential equations and transform 
them to a simpler algebraic function in 

the frequency domain. This is done by 

moving functions that are dependent on 
time, to ones that are dependent on 
frequency. 

Simply put, a transfer function is a 
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Using DSP 
technology 
fraction representing the output vs. the 
input. 

Transfer function = 
Output 
Input 

Once a transfer function is reduced to 
its simplest form, the roots of the nu- 
merator and the denominator are found. 
Roots in the numerator are called zeros 

and roots in the denominator are called 
poles. Poles make the response curve in 
a Bode plot break upward, while zeros 
make the curve break downward. Gen- 
erally, the more zeros the faster the 
rolloff. Realistic transfer functions can- 
not have more poles than zeros. Once 
poles and zeros are found, actual val- 
ues for inductance, capacitance and 
resistance, along with the system gain 
can be determined. 

This explanation is greatly simplified, 

How to avoid the hidden costs 
behind every incandescent indicator. 

I 
We ûOer direr! replacement LEDs for virtually even' incandescent indicator lamp made. 

Though inexpensive itself, an incandescent 
bulb brings with it some very costly baggage. 
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because of the intense heat they generate, the 
destructive on -off cycling they see and their 
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ducing unwanted heat. 
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ponents. Incandescents generate high tern- 

peratures which simply fry other components. 
Now for the solution -our long- lasting 

replacement LEDs. They have no filaments, 
are unaffected by on-off cycling, and tolerate 
considerable vibration. They also draw 97% 
less energy and generate almost no heat. 

For more information, call (310) 53-i -1505 or 
FAX us at (310) 534 -1424. 
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and in reality, each block on a block 
diagram would have its own individual 
transfer function. In many cases, blocks 
are broken down into subblocks, each 
with its own transfer function. Once 
every block and subblock's function is 

determined, they could all be multi- 
plied together (as any cascaded system) 
to determine a system transfer func- 
tion. However, the result would most 
likely be too cumbersome to use or 
understand. 

Today, computer tools have replaced 
the manual analysis required to check 
designs. A program called Spice takes 
all the components in a circuit and 
through nodal analysis (based on Kir- 
choff's current law) produces time do- 
main and frequency domain analysis 
of proposed circuit designs. Spice has 
been in widespread use for more than 
20 years and is slowly being replaced 
by more advanced analysis packages. 
Today, engineers can describe the ex- 
ternal specifications of a proposed de- 
sign and software can propose the ac- 
tual circuitry needed. Two of the best - 
known programs of this type are Ver- 

ilogand VHDL, both of which are known 
as hardware -descriptive languages. 

A different set of tricks are used for 
circuitry that does processing in the 
digital domain. Instead of the Laplace 
transform, the Z transform is the trans- 
form of choice. Like Laplace transforms, 
the Z transform allows designers to 
move from the time domain to the fre- 
quency domain and vice versa. Instead 
of a horizontal frequency display (as 
seen on a spectrum analyzer), the Z 
transform rolls the spectrum response 
into a circle, somewhat like a vector - 
scope display, as shown in Figure 2. 

Designers calculate the desired re- 
sponse, craft a transfer function in the 
frequency domain of the Z transform 
(see Z transform sidebar) and then 
perform an inverse Z transform to get 
back to the time domain. At this point, 
designers can use the function, now 
described in terms of time instead of 
frequency, to find the impulse response. 
Impulse response is determined by pass- 
ing a narrow pulse through an equiva- 
lent analog circuit. In the case of a low - 
pass filter the time response might look 
like the function on the right in Figure 
3, with the impulse signal on the left. 
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Using DSP 
technology 

A circuit's impulse response can be 
used to determine the circuit's response 
to a rectangular pulse. A process 
known as convolution is used to get 
from one response curve to the other. 
Convolution works as follows (refer 
to Figures 4 -6): 

First, the time response is reversed in 
time (Figure 4). 

Next, the square wave is moved 

through the response in time steps equal 
to the sampling rate (Figure 5). 

At each point the area of overlap 
between the square wave and the re- 
sponse is integrated. 

The area found by integration is used 
as the magnitude at that point in time. 

The digital circuit must mimic this 
response characteristic. The circuit 
shown in Figure 6 is one possible solu- 
tion. The magnitude at each sample 
point found by convolution becomes a 
coefficient used by the multipliers. The 
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circuit shown handles only eight bits, 
but it could easily be expanded. For 
instance, most professional cameras 
currently use a minimum of 10 bits and 
as many as 14 bits to minimize round- 
ing errors in gamma and detail circuits. 

Figure 6 depicts a simple digital filter. 
With only the last four samples summed 
at any one time this circuit could only 
mimic a single -pole low -pass filter. To 
mimic filters with more complex func- 
tions, additional samples would have 
to be summed concurrently, requiring a 
wider array of registers. These regis- 
ters are often referred to as taps and 
some off -the -shelf DSP filters use as 
many as 55 horizontal taps. Taller 
arrays are used to handle more bits. 
Off -the -shelf field -programmable gate 
arrays (FPGAs) are often used to pro- 
duce single -chip circuits, such as the 
one in Figure 6. This allows a single IC 
type to be used to craft many different 
filter responses. 

The multipliers allow this circuit to 
act like a low -pass filter. Going back to 
Figure 5 and examining the resultant 
response obtained from convolution, 
the first sample is the highest. If that is 

called unity (or 1), each succeeding 
sample is something less than unity. 
The second is two- thirds of the first, 
the third is two- thirds of the second 
and so on. To mimic the required re- 
sponse, multiplier 1 is set to 1, multi- 
plier 2 to 0.66, multiplier 3 to 0.44 and 
multiplier 4 to 0.29. If an impulse or 
any other signal arrives at the input, it 
will produce an output that acts like a 
simple one -pole low -pass filter. That 
can be extrapolated to mean this digi- 
tal circuit has a transfer function match- 
ing its analog equivalent. Be aware the 
circuit shown is simplified, because the 
gates required to implement the Bool- 
ean algebra for the multipliers and the 
summer are not shown. 

This filter is known as a finite im- 
pulse response (FIR) filter because it 
responds to a given input for a finite 
length of time, in this case, exactly four 
clock (or sample) periods. 

Much simpler would be the infinite 
impulse response (IIR) filter shown in 

Figure 7. The transfer function found 
from convolution had a 0.66 multipli- 
cation factor. Therefore, the multipli- 
cation shown in Figure 7 could ap- 
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Using DSP 
technology 
proximate our simple FIR low -pass 

filter. For Figure 7, the input, output, 
multiplier, adder and register handle a 

single bit and must be repeated for the 

additional bits of an eight -, 10- or even 

14 -bit signal. The IIR approach works 
well for simple functions, whereas the 
FIR approach is needed for more com- 
plex functions. 

Other DSP uses 
Another function necessary in digital 

cameras is rate conversion, which also 

uses low -pass filtering. The camera 
shown in Figure 1 converts a 72MB/s 
parallel datastream down to the 27MHz 
rate needed by the component digital 
output. It would appear all that is need- 

ed is to subsample (or throw away some 

current samples -a process known as 

decimation) the incoming stream at a 

three -eights rate and the result would be 

Continued on page 70 

Introducing the Top Performing IOT 

in Broadcasting 

The Eimac Klystrode" IOT - One Tough Act to Follow 

Eimac's family of Klystrode IOTs offer the power 
and performance you need for Advanced TV broadcast 

requirements, from today's analog to tomorrow's 
Digital TV. 

Dependability: Behind the scenes, the Klystrode 
IOT operates effortlessly to your specifications with 
exceptional reliability 
Longevity: Many Eimac IOTs in use now have more 

than 40,000 hours of tube life 
Tuning and Maintenance: Klystrode IOTs are compact, user- friendly, easy 

to install and simple to maintain. You'll forget you own it! 
Versatility: Easily tuned across the entire UHF -TV band - 470 to 860 MHz 
Cost- effectiveness: Broadcasting's highest efficiency power amplifier 
Linearity: Meets and exceeds the extended dynamic range required for 
digital broadcasting 

For stellar performance, specify only genuine Klystrode 1OTs from Eimac. 

Communications & Power Industries 

Eimac Division 
301 Industrial Way San Carlos. CA 94070 
Phone 415 592 -1221 Fax 415 592 -9988 www.eimac.com 

Circle (53) on Free Into Card 

68 Broadcast Engineering August 1997 

Made in USA 
1SO -9001 certified 

Z transform 
Referring to Figure 2, the point 
marked 0 on the circle (at the three 
o'clock position) initially repre- 

sents a frequency of zero into a 

system. The relative response for a 

given frequency is represented by 
the distance from the center of the 
circle. Moving counterclockwise 
around the circle, the frequency 
fed through the digital system 
increases. Arriving back at zero, 
the system reaches the Nyquist 
rate. Any response on the circle 
after that results in aliasing. A 
second trip counterclockwise 
around the circle increases the 
frequency to the sampling 
frequency. Theoretically, you can 
continue around the circle two 
more times, going from the sample 
rate to twice the sample rate. This 
can continue indefinitely, but 
serves no purpose because the 
response will be the same each 
revolution around the circle. The Z 
transform display clearly demon- 
strates how in digital design 
everything is tied to the sample 
rate. At the most basic level, a 

designer of a digital processing 
system doesn't care if the sampling 
rate is 10Hz or 100MHz (as long 
the actual circuitry can handle the 
clock rates). The desired response 
is found relative only to the sample 
rate. 

The zeros and the x's represent 
zeros and poles respectively. The 
number of poles and zeros will 
vary based on the response 
desired. Points can be on or off 
the X axis. Points off the axis 
represent complex numbers; 
numbers with both a magnitude 
and direction. On the Z plane 
they are reduced to having an X 

and a Y component, which are 

also known as the real and 
imaginary components. 

Complex numbers, which also 
show up in Laplace transforms are 

a method of representing phase 

and magnitude within an 

equation. The actual response at 

any point on the circle can be 
calculated by adding the lengths 
of all the vectors from each zero 
to the point on the frequency/ 
response circle and then subtract- 
ing the lengths of the vectors from 
each pole to the same spot on the 
circle. 

www.americanradiohistory.com

www.americanradiohistory.com


Get the inside story... 

Call: Bob Quinn - 800 342 5338 
Fax: (914) 682 8922 
E -mail: bquinn @eevinc.com 

Circle (30) on Free Into Card 

EEV 
STELLAR 
SATCOM AMPLIFIERS 

www.americanradiohistory.com

www.americanradiohistory.com


Using DSP 
technology 
a parallel bitstream at the correct rate. 
Interpolation could be used, taking ev- 
ery eight samples, weighing them and 
creating three samples. But these solu- 
tions are no different than sampling the 
18MHz pixel rate at 27MHz, which is 

below the required Nyquist rate and 
will result in aliasing. Whether the sig- 
nal is initially undersampled or sampled 
adequately initially and subsampled lat- 
e; the results are the same. Rate conver- 
sion must use digital low -pass filtering 
to prevent aliasing. 

Another operation performed exten- 
sively in DSP cameras is the use of look- 
up tables. Values in the look -up tables 
are added to video pixel values. Here, 
multiplication and the overall summa- 
tion functions are typically not needed. 
Areas that make use of look -up tables 
include: 

Shading. Values are added to pixel 
values based on the pixel's spatial loca- 
tion. 

Masking. Correction values are add- 
ed to each channel's (R, G, B) pixel 
value to correct for imperfections in the 
prism's ability to separate the primary 
colors. 

Flares. Correction values are 
added based on pixel intensity 
due to optic imperfections. 

Gamma. Values are added based 
on pixel intensity to achieve the 
desired intensity transfer func- 
tion. Multiple gamma look -up 
tables are generally available. 

Image capture smoothing. Cor- 
rection values are used for pixel 
imperfections in the CCD block. 

Knee. Values are added to achieve 
the desired intensity non -linearity 
above the desired pixel intensity. 

Most camera manufacturers use pro- 
prietary DSP chipsets tailored to per- 
form the described camera functions. 
These sets, often referred to as DSP 
engines, are used mainly for speed. 
Many DSP designs use generic DSP 
processors from a number of manu- 
facturers, such as Motorola, Analog 
Devices, TI and IBM. These ICs are 
specialized microprocessors geared for 
data (such as CCD pixel data) through- 
put. In contrast to the dedicated DSP 
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Figure 6. Using digital circuits, a digital equivalent of an ana og filter can be constructed. 
This circuit, with the proper coefficients acts as a low -pass FIR filter. 

chips, which rely heavily on hardware 
(with lots of internal microcode) for 
speed, the generic DSP chips rely on a 
generic hardware architecture and spe- 
cialized software written for the specific 
application. This specialized software 
was written in assembly language, but 
today it is often written in high -level 

ICs can perform multiple operations 
and instruction caches as large as 2k 
can be found. Although clock speeds 
can be as high as 200MHz, simulta- 
neous command execution allows a 

single IC to perform on the order of 
1.6 billion instructions per second. 
Most ICs also allow commands to 

be issued once and repeated 
many times. Today, many of the 
bottlenecks are not due to data 
processing, but are caused by 
data movement around the IC or 
between other DSP ICs that com- 
prise a system. Some implemen- 
tations leave the data in a com- 
mon memory and allow other 
DSP components to look at and 

change, but not to physically move 
the data. 

The $2.5 billion generic DSP chip 
industry still has many advantages over 
what can be done with a standard PC 
or even a workstation platform. In 
fact, more than half of today's generic 
DSPs are used in PCs. The DSP market 
is expected to quadruple by 2000. 
More and more, expect to see these 
ICs in various forms of professional 
TV equipment. 

0.66 

OUTPUT 

Figu re 7. A single -bit low -pass IIR filter can be con- 
structed with a simple set of components. 

languages such as C, using compilers 
supplied by the DSP chip manufacturer. 

Implementing DSP designs 
Today's generic DSP IC uses an ar- 

chitecture commonly called Harvard 
architecture, which has separate inter- 
nal buses for process data and DSP 
control operations. Some of these DSP 
ICs use as many as eight separate 
internal buses. Bus widths can be as 
wide as 64 bits, but 16 and 32 are the 
most common. The multiply and accu- 
mulate sections of these ICs can have 
data paths as wide as 96 bits. 

To increase throughput, most DSP 
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Lots of features and options on the menu. 

By Moe Rubenzahl 

THE BOTTOM LINE: 

Character generators (CG) have 

undergone tremendous 
transformation in the last few 

years. From stand -alone. one - 

task black boxes, to today's 

small, cost -effective, 

multifeatured systems, there is 

a CG to fit every application. 
For users, the decision isn't 
whether to buy a new one, but 

which technology to buy. The 

author reviews some of the key 

points to consider when 

looking for that new on- screen 

look in a CG. $ 

72 Broadcast Engineering 

In earlier days, the broadcast industry had money to burn. With quality, speed 

and performance ever paramount, cost wasn't the deciding factor. Today, 
however, broadcasters are asking, "How much can I get and still stay within 
my budget ?" Fortunately, PC power has resulted in a multitude of solutions 

I at prices to please even the most penny -pinching accountant. 
Although there will always be a place for high -end character generators, there is a 

growing demand for high -quality character generation at more affordable prices. 
This article explores a new range of CG applications made possible by new 
generations of computer software and hardware capabilities. 

The ideal CG should be fast and flexible enough to serve as a primary character 
generator yet small and simple enough to fit in a remote truck. It needs to provide 
character quality that meets the needs of higher -end users and yet be priced at a level 
that meets today's most cost -conscious budgets. Finally, a CG's computer- interface 
capabilities should open the door for advanced applications that might normally 
require a more expensive solution. 

Broadcast applications 
News and sports coverage demand a compact CG, suitable for the limited space in 

remote trucks. Such applications do not necessarily need all the capabilities of a big on- 
line system. Speed of operation and reliability are key concerns in an environment 
where extremes of temperature, vibration and production deadlines are the norm. 

Broadcast and production facilities often have those places where a CG would be 

handy, but the budget just won't stretch far enough for lots of 'bells and whistles.' 
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ONTROL 

Gain control of machine -control routing with the 

NV3256D, the most intelligent machine -control 
router ever assembled for routing RS -422 and 

RS -232 machine -control data. Using patented 

dynamic ports, the NV3256D automatically config- 

ures the source and destiration ports, connecting 

both forward and reverse data streams. Designed 

to work within all current control systems, 

the NV3256D can grow from 64 to 256 ports to 

provide ultra -efficient plant wide interconnect of 

editors, VTR's, DVTR's, PC's and other remotely 

controlled devices without configuration problems 

or wasted ports. It's really two routers for the 

price of one! To put this kind of control at your 

fingertips, call 1 -800 -719 - 1 900. 

!SIONR 
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Desktop CG 
solutions 
Sometimes, that's the case even for the 
big boys. 

For example, ABC shoots soap operas 
in a downtown studio that doesn't even 
have a character generator. Every day, 

the cast changes so operators would fax 
the credits to their midtown studio where 
a CG operator would enter the text 
creating the credit roll. The footage was 
then sent back to the studio via micro- 
wave or on one -inch tape by courier. 
Although the solution was obvious, the 
desired $30,000 CG system didn't fit the 
budget. A little investigation showed 
that a variety of CG solutions were 
available - and at cost -effective prices. 
The result is more control on site and 
fewer chances of problems developing if 
the microwave (or bicyclist) dies. 

New production markets 
New delivery channels, such as cable 

and DBS, have spawned a growing 
number of video production sources. 
Most of these new program producers 
need CG capability. 

While cable operators used to have 
limited needs to title video, today's com- 
munity access channels, local news pro- 
grams and advertising have created a 

strong demand for CG capability. In 
many of these cases, the applications 
require a cost -effective solution. 

Another place for CGs is in today's 
fast -paced edit suites. Here, titling can 
be handled by editors as a part of their 
editing duties. However, despite the 
advantages of incorporating CG fea- 
tures in a non -linear editing system, 
there are many benefits to having a 

separate downstream system. 
For instance, if the CG can accept 

industry- standard fonts, such as those 
in PostScript, then a stand -alone CG 
can match titles created by the non- 
linear editing system, allowing creators 
to combine titles from both sources. 
This also allows a suite to off -load the 
CG work to someone else while the 
editing is taking place. 

Things to consider 
Firs, consider the whole package. 

When purchasing any character gener- 

ator, first consider the quality and per- 
formance relative to budget -the price/ 
performance ratio. Foremost on your 
list of considerations must be image 
quality. 

Image quality can be measured in terms 
of rise time in nanoseconds (ns). A 20ns 
CG, for example, would be considered 
to have a higher resolution (sharper 
edge) than a 70ns CG. However, be 

careful when comparing this specifica- 
tion across products. With modern anti - 
aliasing techniques, this specification 
can be misleading because the same CG 
could be quoted in different ways. Be 

sure you're comparing apples to apples. 
For most applications, the numbers 

are a bit academic anyway. Today's 
transmission systems are bandwidth - 
limited, which effectively limits CG 
quality to about 35ns. More important 
are the CG system's bandwidth and 
signal -to -noise ratio. In both cases, the 
higher the number the better the qual- 
ity. Professional systems should pro- 
vide a minimum bandwidth of 5MHz 
and S/N of 60dB or better. 

While today's CGs are all digital- 

Good thing the fiber optic 

system is from Telecast. 
We design and manufacture fully- engineered fiber optic 
broadcast systems for the television and entertainment industries. 

Our family of fiber "snakes" simplify your cabling and 
reduce labor and weight by 98 %. They span up to 
10 times farther than copper cables and eliminate 
interference and grounding problems. That's why 
Telecast systems bring you the most demanding 
worldwide events, like World Cup Championship 

Skiing, two X- Games, three Super Bowls, golf and the Olympics, 
two Daytona 500's, and news coverage from the mundane to the 
historic. 

Our Cobra'" is a triax extension cord for 

Sony®, Ikegami ®, Philips® and other cameras, 

and reaches over 50,000 feet on durable, 
lightweight TAC fiber cables. 

For your critical first mile, the only choice is 

For more information, contact us at 

102 Grove St., Worcester, MA 01605, USA 

508-754-4858, Fax 508-752-1520 
Email: fiberac@telecast- fiber.com 

Web site: http: / /www.telecast- fiber.com 

0 Fiber Systems, Inc. 

Telecast. 

Telecast 
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UNCOMPRESSED 
T h e c h o i c e 

COMPRESSED 

If you prefer uncompressed... 

Why Settle For Seconds 
When Minutes Cost Less? 
100% Uncompressed & Affordable At 54,995, DPS Hollywood -makes 

the highest quality D1 video recording, animation, rotoscoping and image composit- 

ing possible at a very affordable price. 

For Windows NT" /PCI Bus Systems Unlike external DDRs which rely 

on slow network connections, DPS Hollywood plugs directly into the PCI bus of your 

Intel or DEC Alpha based Windows NT" computer for lightning fast image transfers. 

The exclusive DPS Virtual File System' seamlessly integrates 

Hollywood with all of the popular animation and graphics 

applications. 

10 Bit 4:2:2 Processing Unique architecture per- 

mits user selection of 8 or 10 bit modes on a per file basis. 

Serial D1 and Component Analog I/O DPS Hollywood easily 

interfaces with all production facilities. CCIR -601 serial digital (SMPTE 259M) and 

component analog video I/D are standard. 

Expandable Storage Attach four AN type hard drives to DPS Hollywood's 

integrated Fast/Wide SCSI controller and start recording.A set of 4GB drives provides 

over eight minutes of D1 video at the lowest cost per minute for uncompressed 

storage anywhere! Up to 12 hard drives can be directly 

connected to Hollywood. For unlimited storage, external 

RAID systems can be used. 

Alpha Channel For a 4:2:2:4 configuration, just plug 

an optional real time alpha channel card into your computer. 

HCI; ooD 
Yewqnfaeeot 
ofnrnneea 
list Homer 

DPS www.dps.com/hollywood 

HOuwwooIP 
Uncompressed Dl Video Disk Recorder 

VIDEO 

USA:800-455-8525 606-371-5533 Fax:606-371-3729 Canada:905-944-4000 Fax:905-944-4200 
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To help you 
go digital 
we've racked 
our brains. 
The advent of digital television 
calls for new interface solutions. 
If you're going digital, this is the 
modular system you need to 
make the transition as painless 
as possible. 

Kudos IQ provides a flexible, 
controllable, I O -bit digital system, 
ideally suited to automated 
environments. 

It offers all the performance of 
dedicated units, but in ultra -compact 
rack -mountable form. 

For more information about Kudos IQ and our ever-expanding range 

of modular functions, please contact us at: USA Tel: + 408 734 168.3 

UK i eI *44 0)181 607 9455 Fax: +44 (0)181 607 9466 E -Mail: InfoQSnell.cc.UK 

France "el. +33 
1 45 28 10 00 Germany Tel: +49 611 99 0840 

India Tel: +91 
I 1 6481740 Italy Tel: +39 6 66 38 594 japan Tel: +81 3 3446 3996 

Russ +7 095 1926992 

I© SNELL & WILCOX 
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Desktop Co 
solutions 
based, all digital systems are not equal. 
It is important to look at how the video 
images are generated. Although eight - 
bit 4:1:1 digital is common and ade- 

quate for most applications, 10 -bit 4:2:2 
processing provides substantially bet- 
ter color fidelity and crispness. Just be 

sure you understand what you're buy- 
ing and be sure the comparisons be- 

tween systems are for like parameters. 

Systems and options 
Regardless of its specs, a character 

generator must be easy to integrate into 
a facility's current video production 
system. It must have all of the capabil- 
ities you need, while being able to work 
with your existing equipment. Some- 

times, this aspect needs an extra bit of 
consideration. 

A small studio would be likely to use 

a character generator in what's known 
as an internal keying mode. Such a CG 

would then need to provide an internal 
keyer capable of overlaying titles on 
the video directly, complete with tran- 
sition effects, rolls and crawls. 

Higher -end applications may require 
external keyingwith a linear key output 
signal that can feed a switcher in down- 
stream key mode. Many installations 
operate as a timed system using house 

black as the reference. This requires that 
timing controls be provided on the char- 

acter generator's key output. This al- 
lows engineers to adjust color subcarri- 
er phase, horizontal delay and key delay. 

In other words, if you're going to use the 

CG in anything but a closed suite envi- 
ronment, be sure the CG can be timed 
into the house system. 

In addition, high -end facilities typi- 
cally require a character generator that 
can handle component signals in addi- 
tion to standard composite and Y/C 
signals. When considering features, it's 
easy to fall prey to `feature creep.' Be 

sure to ask yourself if you really need 

all of this capability, because each addi- 
tional feature carries a price tag. 

Ease of use 
Once upon a time, CGs were complex 

and required trained operators. Some 

operators were even further special- 
ized to the point of only using a few CG 
models or only one brand. Early sys- 

tems required long training times to 
master the art of titling. 

Today, few facilities have the luxury 
of that degree of specialization. It's 
important that each piece of studio 
gear be easy to learn. And, with roles 

and duties constantly changing, the 
equipment needs to be able to accom- 
modate new operators without requir- 
ing an extensive learning cycle. 

Image rendering 
There is one area that novice CG 

buyers often overlook. Rendering. This 
is one place where horsepower is impor- 
tant. Look for a system that keeps render- 

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 (TSA") 

Transport Stream Generator (TSG') 

Transport Stream Workstation (TSW') 

For powerful, cost -effective solutions, 

Digital Transport Systems is your single 

source. Call us today. 
Circle (44) on Free Info Card 
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and powerful 

Windows NT 

software 

Digital Transport Systems 

11545 West Bernardo Court, Suite 200 
San Diego, CA 92127 
phone: (6191 675-1410 fax: (6191 675-1412 
email: salesadtsys.com url: www.cerfnet.com/ -dts 
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Video Security In the 
Palm of Your Hand 

Your TV news crew has pulled off a major coup -a scoop 

for the five o'clock news. And your cross -town rivals don't 

have a clue you're about to one -up them. 

To ensure exclusive bragging rights to your story, get the 

Macrovision VESN "Minicrypt' =the hand -held, DC- powered 

video /audio encryption system you can take anywhere 

your news crew ventures. Your guarantee that live feeds 

between the ENG van and the station won't be intercepted. 

The VESIM Minicrypt is packaged in a 

compact, ruggedized enclosure that's MACK 

extremely portable. A CoDec configuration and standard 

camera /microphone/transmitter interfaces make for easy 

set-up and operation. And support for all 525 and 625 line 

video formats is standard. All of which adds up to a full 

featured and affordable encryption alternative for a wide 

variety of remote applications. 

Keep a firm grip on your scoop du jour. Check out the entire 

line of Macrovision video /audio encryption systems. In the 

U.S., call 1408- 743 -8600, fax 1408- 743 -8622 

or visit our website at www.macrovision.com. 

Protecting your image 

Macmvision is a registered trademark and VFSTM is a trademark of Macrovision Corporation. 
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Desktop CG 
solutions 
ing internal to the CG, rather than in a 
connected computer. In some CG sys- 

tems, changing an image from 37 to 38 
scan lines high or changing it to italic or 
even tilting the image, requires that the 
font be re- imaged by the PC and shipped 
back over to the CG. This takes time. 
Whether it's important in your applica- 
tion will take a little thought on your part. 

A few new character generators are 
based on the Postscript technology. A 

standard graphics and font description 
mechanism in the computer industry, 
Postscript brings a slew of important 
advantages. Postscript display technol- 
ogy allows a CG operator to place text 
anywhere on the screen and arbitrarily 
size, rotate, skew and stretch charac- 
ters without the need to re- render the 
font, all on the fly. 

Graphics 
If you are adding a new CG to an 

existing facility, consider its capability 
to handle your current inventory of 
legacy graphics. This would include 
station IDs, logos, corporate IDs and 
accent graphics. If you're a production 
house, don't forget that your clients are 
often armed with their own graphics. 
You don't want to have to recreate any 
of these images. 

Look for a CG that can use these 
graphics as an on- screen element with- 
out any re- creation. Be sure the CG is 

capable of not just displaying the graph- 
ic, but using it as an element to mix with 
other characters, including motion such 
as rotate and move. 

Networking and automation 
Finally, while a stand -alone CG offers 

important advantages in flexibility, sim- 
plicity and speed of operation, some 
applications may require network con- 
nectivity. Although the subject of net 
working is best left to another article, 
decide now if a new CG needs this 

capability. If not now, will it in the 
future? There are many advantages to 
having the CG reside on a house net- 
work. In addition to remote -control 
capability, a networked system allows 
images to be transferred between sys- 

tems or even between different sites. 
Network connections make storage 

of title pages easy and make it possible 
to develop pages at one location and 
send them to a remote display location. 

So, what's the bottom line to someone 
looking to buy a new CG? PC and new 
software have made it possible to deliv- 
er complete CG solutions, including 
Postscript technology, excellent speed 
and ease of use, computer connectivity 
and excellent on- screen performance 
at affordable prices. The result is that a 

wide range of potential CG solutions 
have suddenly come within the scope of 
even the skinniest budgets. 

Moe Ru ben zahI is product manager, 
PoruerScript GC, at Videonics, Inc., Campbell, 
CA. 
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...1657D digital camera series 

With I 2bit conversion, the 1657D has come closer than 

ever to film cameras... 
patented white compress with color restitution 

dual skin detail, auto acquisition 
automatic pixel correction 

From EFP to studio SportcamTM, 

multiformat dockable camcorder, or 
splitted head Microcam1M, the 

multipurpose 1657D camera 
meets all needs 

In 16:9 high sensitive FIT 

or 4:3 smear free IT, the 

1657D is DN ready. 
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tifact -free Compression 

ours of Digital Storage 

4- channel 24 -hit Audio 

eal Time D -t Recording 

i 

Scalable Video Quality 

e /Dual Serial Digital I/O 

RS -422 Protocols 

uilt -in 20GB Tape Drive 

Multi- format Support 

Total Connectivity 
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QuBit 
Not Made by Aliens 

Introducing QuBit 
e most henomenal di ital recorder -serve o the t lane . 

And just maybe, the universe. This ultrahigh quality digital recorder -server combines powerful digital 
signal processing, artifact -free QUVIS compression and open networking standards in a single, 
scalable device. QuBit delivers the high -quality digital video you want and the versatility you need. 

QuBit is networkable for instant access and expandable for virtually unlimited digital storage. 
With both disk and tape storage you can record and play back simultaneously - perfect for tape 
delay situations. QuBit is also a cost -effective replacement for any VTR you own. 
It can record better than D -1 quality in real time and features a dozen industry - 
standard connections. 

QuBit - there's no digital recorder -server this advanced, this versatile and this ( \( 
affordable anywhere. Even if you're not from this planet. 

To learn more about OuBit call 
800 -554 -8116,913- 272 -3656 or tax 913 -272 -3657. 
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transmission technology 
By Don Markley 

Filing for your DTV channel 

With the publishing of the infamous Fifth and Sixth 
Reports and Orders, and depending on the out- 

come of a couple of hundred petitions for reconsider- 
ation, the new world of digital television seems to be 
upon us. However, in talking with chief engineers, 
there seems to be a massive misconception concerning 
the facilities permitted and just how to go about getting 

those facilities. 
The commission has essentially li- 

censed a DTV station for every exist- 
ing full -power TV licensee and holder 
of a construction permit (almost). But 
that license isn't a real license like we 
are all used to working with. Instead, 
each station must file an application 
for a construction permit, like always, 
before construction or program test- 
ing can begin. The application is the 

familiar FCC Form 301 (340 for non -commercial 
stations) with a new section V -D, DTV Broadcast 
Engineering Data. A construction permit will then be 
issued, to quote the commission, "within a matter of 
days," if certain criteria are met. 

Don Markley 

And the criteria are .. . 

I lie new section V -D contains a check list of five 
questions at the beginning. (See Figure 1.) If all five 
questions are answered "yes," filling out the rest of 
the application becomes just a matter of data entry. If 
any boxes are checked "no," further studies by the 
commission will be needed. 

The check list is straightforward. The first question 
requires the station to certify that it will operate on the 
assigned DTV channel, at a site within 3.1 miles of the 
reference site, and with no more power than specified 
in the original assignment. Those are the significant 
points. After that, the station specifies that the non - 
ionizing RF levels comply with the applicable stan- 
dard; that the city of license will be within the cover- 
age contour; that there is no problem with radio 
astronomy; and that the tower is either registered or 
approved by the FAA or does not require registration. 

As everyone in the industry is aware (or should be), 
the commission has attempted to assign a DTV autho- 
rization that will duplicate as much as possible the 
coverage area of the existing or authorized NTSC 
station. Toward that end, Table 1 of Appendix B of the 
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Sixth Report and Order lists each station along with 
the new allotment. It also includes the maximum DTV 
power in average kilowatts ERP and the maximum 
height above average terrain of the center of radia- 
tion. The table then compares the current and new 
service areas and population and states the match 
area in percent. If a station decides to accept the 
assigned value, the check list on the form gets lots of 
"yes" check marks and a permit will be forthcoming 
"in a matter of days" (yet to be defined). k isn't 
necessary to accept the FCC's limitations on power 
and height. 

Section 73.622(f)(3) of the new rules and regulations 
clearly states, "DTV licensees and permittees may 
request an increase in either ERP in some azimuthal 
direction or HAAT, or both, that exceed the initial 
technical facilities specified for the allotment in the 
Sixth Report and Order, up to the maximum permissi- 
ble limits on DTV power and antenna height set forth 
in this section or up to that needed to provide the same 
geographic coverage area as the largest station within 
their market." That sentence is important, so go back 
and read it again. 

The maximum permitted by the new rules would be 
the equivalent of: 

Zone I Zone II or III 
Low -band VHF 10kW @ 305m 45kW Ca? 305m 

High -band VHF 30kW © 305m 160kW @ 305m 

UHF 1,000kW ® 365m 1,000kW © 365m 

Equations are contained in the section to calculate the 
allowed power for heights greater than that shown 
above. 

The kicker is any request for an increased power level 

and/or HAAT must either show that the change will not 
result in new interference or must contain an agree- 
ment from the parties involved to accept such interfer- 
ence. Section 73.623(c) of the rules contains the criteria 
to determine interference. The method to be used is 

contained in OET Bulletin No. 69 and is NOT simple. 
If a study is needed, it will probably be necessary to 
contact a consulting engineer who has loaded the 
system and has the hardware to make it work. The data 
files alone for the commission's method are 1.8GB. 

The big point here is that the power and height shown 
in the original commission assignment are not cast in 
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It's DTVConversion Crunch Time. 
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 

FIRS 
THINGS 
FIRST 

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. 

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. 

LDL 
COMMUNICATIONS 

LDL Communications Inc. 650 South Taylor Avenue, Louisville, CO 80027 Telephone: 303 -665 -8000 
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transmission technology 

bronze. The values in the table are 
based on an attempt to replicate the 
existing coverage (with a minimum 
ERP of 50kW). It is possible to 
improve the DTV facility up to the 
values in the table or more (based 
on the other stations in the market) 
by having the required study done 
and filing the necessary paperwork. 
The same applies for the 3.1 mile 
restriction on the site. If it is desir- 
able to move to another site, a study 
has to be done to demonstrate that 

the change won't cause interference. 
One final problem is that the con- 

struction permit from the commis- 
sion won't be granted in a matter of 
days. Wouldn't that be a surprise! If 
you want a facility for DTV that is 

either larger than in the assignment 
table or a different location, call 
your consulting engineer. 

As a last point, the interference 
study would he made with regard to 
stations at the power and height 
listed in the assignment table as 

modified. In other words, you pro- 
tect everyone for the quasi- autho- 
rized facility. As their allocations 
are amended, your protections will 
become more severe. The hand- 
writing is clear - if you aren't 
happy with your DTV assignment - change it now. It's only going to 
get tougher. 

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

Section V -D -DTV BROADCAST ENGINEERING DATA 

Name of Applicant Call Letters (if issued) 

Certification Checklist: A correct answer of "Yes" to all of the questions below will ensure an expedi- 
tious grant of a construction permit. An answer of "No" will require additional evaluation of the 
applicable information in this form before a construction permit can be granted. 

The proposed DTV facility complies with 47 C.F.R. Sections 73.622 and 
73.623 in the following respects: 

It will operate on the DTV channel for this station as established in 
47 C.F.R. Section 73.622. 

It will operate from a transmitting antenna located within 5km 
(3.1 miles) of the DTV reference site for this station as established 
in 47 C.F.R. Section 73.622. 

It will operate with an effective radiated power (ERP) and antenna 
height above average terrain (HAAT) that do not exceed the DTV 
reference ERP and HAAT for this station as established in 
47 C.F.R. Section 73.622. 

The proposed facility will not have a significant environmental impact, 
including exposure of workers or the general public to levels of RF 
radiation exceeding the applicable health and safety guidelines, and, 
therefore, will not come within 47 C.F.R. Section 1.1307. 

Pursuant to 47 C.F.R. Section 73.625, the DTV coverage contour of the 
proposed facility will encompass the allotted principal community. 

The requirements of 47 C.F.R. Section 73.1030 regarding notification to 
radio astronomy installations, radio receiving installations and FCC 
monitoring stations have either been satisfied or are not applicable. 

The antenna structure to be used by this facility has been registered by 
the Commission and will not require reregistration to support the 
proposed antenna. OR, the FAA has previously determined that the 
proposed structure will not adversely effect safety in air navigation and 
this structure qualifies for later registration under the Commission's 
phased registration plan. OR, the proposed installation on this structure 
does not require notification to the FAA pursuant to 47 C.ER. Section 17.7. 

Yes 

Yes 

les 

Yes 

Yes 

Yes 

Yes 

No 

No 

No 

No 

Nci 

N ( ) 

.\,) 

Figure 1. To prepare your station for digital transmission. you must file FCC Form 301, which includes a new section called 
V -D, DTV Broadcast Engineering Data. The first part of section V -D (shown above) consists of five questions.lf you 
can answer "Yes" to all five questions, filling out the rest of the application becomes a matter of data entry. But if 
you answer "No" to any question, further studies by the commission will be required. 
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Is your WIRELESS VIDEO 
assignment the toughest in the Can llry 

WIRELESS VIDEO 

Or is it more down to 

EARTH? 
T 

EITHER WAY, 

ai EGNEws \ _ DON'T BE TIED 
DOWN BY CABLES! 

The CamLink II Wireless Video System 

is being used all over the planet to cover 

breaking news, sports, live events, 

and feature film production. Even 

spacewalking NASA and MIR 

astronauts who need to send 

broadcast -quality pictures back 

to their spacecrafts will use the 

CamLink II. You too can depend on 

CamLink H's reliability, stability and 

exclusive features: 

Longest Ranges: from 100 yards 
to 5 miles and beyond 

Auto -Phase'" Triple Diversity for 
rock -solid video 

16 Synthesized Channels for 
maximum frequency agility 

Timecode and Tally transmission 
create Instant Window Dubs"' 

Use CamLink H and put your 

newscasts and video productions 

"worlds above' the competition. 

RN more it f rmation on CamLink II 
or its use by NASA in spare call 

I- 612.884- 405 / or e-mail us at 

camlittk @teler.rom or visit our 

web site at wwwteler.com. 

43IW7 Telex Comn.unnntnm.. In. TELEX. 
Circle (61) on Free Into Card 
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applied technology 
By Allan Arthurs 

Java on Quantel 

Developed originally as part of a research project to 
produce a programming environment for use in 

myriad consumer electronic devices - anything from 
TV sets to telephones and even toasters - Java has 
recently been touted as a means of bringing web pages 
to life. Sun Microsystem's new software programming 
language is subsequently evolving into a whole lot 
more. It is capturing the imagination of the entire 
computing world and beyond. 

Sun describes Java as an object- oriented, general - 
purpose programming language. Nothing new, you 
may say. But what distinguishes it from any other 
computer language is its ability to run on any comput- 
er platform. Java is truly platform independent. It has 
the added advantages of being simple to program, 
easy to use and extremely robust in operation. 

JAVA on Quantel 
rxa 
111=M 
OMM 
© ® =NM I. 

With Java on Quantel, you have the freedom to run limitless 
applications, alongside the Quantel feature set, on the same 
platform. 

At present, Java is best known for its widespread use 

on the World Wide Web, for enhancing the content of 
web pages with graphic animation and sound. The way 
it works is fairly straightforward. Java applications are 
small programs that run specifically in Java -enabled 
web browsers, such as Microsoft's Internet Explorer or 
Netscape's Navigator. 

But the web is just one example of a growing number 
of opportunities Java has spawned. As a general - 
purpose programming environment, Java is also creat- 
ing a real buzz. It has become eminently suitable for a 

range of what are referred to as industrial- strength 
applications. But what possible use could it have for the 
broadcast professional? 

Quantel has been monitoring the progress of Java 
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since its inception and has closely studied the potential 
benefits that such applications could bring to its users. 
Java's ability to circumvent the inherent differences 
between different computing platforms makes it the 
perfect solution for general -purpose applications. 

Broadcast Java 
At this year's NAB convention in Las Vegas, Quantel 

announced that its engineers had successfully integrated 
the Java Virtual Machine into the company's unique 
dedicated platform. This means that software develop- 
ers versed in the Java language will now be able to write 
applications for the entire family of Quantel products. 

The ramifications of Java on Quantel to a broadcaster 
or a post facility are far -reaching. Users will have the 
freedom to run limitless applications, alongside the 
Quantel feature set, on the same platform. Effectively, 
anything that can be programmed on a computer can 
be accomplished with a Java application running on 
Quantel. 

It is probably too early at this stage to speculate on the 
extent of Java on Quantel. Iris expected, however, that 
successful applications will be those that make use of 
the full capability of the individual Quantel platform 
and add value in terms of the additional features 
provided, while also maintaining the same familiar 
look and feel of the Quantel Man Machine Interface 
(MMI). 

Java is a perfect fit with Quantel's philosophy that the 
technology should never stand in the way of creativity. 
No changes in hardware will be required to accommo- 
date the Java applications. They will run seamlessly 
alongside the standard Quantel feature set. Further- 
more, the tried -and -tested Quantel pen and tablet and 
menu -driven interface will remain intact. 

Operation is simplicity itself. Users enter the realms 
of Java space by a simple tap of the pen on an extra 
menu box built into the Quantel system. Operators can 
then scroll through their Java applications to find the 
one they want. Such programs are expected to come 
from a variety of sources - developed through an in- 
house Java programmer, imported from a third -party 
software developer or, in certain cases, downloaded 
(and customized as necessary) from the web. In effect, 
Quantel users will have unprecedented access to a host 
of external creative resources. And, as each program is 

customizable, facilities can offer their customers some- 
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thing unique, and as such, set them apart from other 
.Quantel owners. 

Hand -in -hand 
The transparent process is perhaps best illustrated 

with the aid of an example. Consider one of the 
ample applications demonstrated at NAB called Cir- 
ular Text. This neatly conveys how a user could make 
se of a Java program to extend the capabilities of the 
luantel system and how the Java application works 

land-in-hand with the Quantel platform. 
Figure 1 shows an example of the result of this simple 
ava application 

,iesigned to pro - 
..uce text ar- 
anged around 
he circumfer- 
:nce of a circle. 
Ile artist selects 
the diameter of 
the circle and the 
text itself. The 
lava application 
reaches inside 
the Quantel 
platform to pro- 
duce this text us- 
ing any one of Quantel's 1,085 vec- 
tor- based, anti- aliased fonts. 

The color for the text could be 
specified in the Java program or 
mixed by the artist using the Quan- 
tel paint palette. In the case where 
the artist wishes to mix the color in 
the Quantel environment, the Java 
application would need access to 
the color information on the end of 
the pressure- sensitive pen. Thus, 
Java programmers have at their dis- 
posal access to the functionality of the host Quantel 
platform, while still maintaining a seamless operating 
environment for the artist via the Quantel Virtual 
Machine. 

As always, speed of execution is critical. This is not an 
issue with Java on Quantel, because Quantel platforms 
are not reliant on the speed of Java. Rather, it is the way 
in which the Java applications interact with the Quan- 
tel platform that produces the quick results. 

The application reaches inside. 
the Quantel platform... 

and uses the colour mixed by the anist 
in the Quantel colour palette 

available as an upgrade option on current Quantel 
products with a direct MMI; this effectively means 
Paintbox, Picturebox, Hal, Newsbox, Editbox, Henry 
and Domino. No hardware modification is required, 
provided the system reflects the most recent upgrade 
status for that product. Older versions can be Java - 
enabled by first bringing them up -to -date before in- 

stalling the Quantel Virtual Machine. 
Support is clearly paramount and is an issue Quantel 

is seriously addressing. The company is establishing a 

range of services to support the developer community. 
The Quantel Developers Program is effectively the 

mechanism through which develop- 
ers will interact with Quantel at a 

technical and a commercial level. It 
will provide technical details of how 
to write Java applications to run on 
Quantel equipment. This will be pro- 

The Java application sets 

he diameter of the circle... 

and the tea itself... 

vided in the form of a Quantel Java 
Developers Kit (QJDK). In addition, 
participating developers will benefit 

from a dedicat- 
ed web site, spe- 
cialist training 
and developer 
conferences. 

In essence, the 
advantages of 
Java on Quan- 
tel lie in extend- 
ing the Quantel 
feature set, not 
in replacing it. 
In view of this, 
Quantel will not 
be undertaking 
to develop Java 
applications per 
se, but will con- 

N N 

te' 
c 

Diameter 

Figure 1. With Java on Quantel, you can produce text around 
the circumference of a circle by selecting the diameter of the 
circle and the text itself. The Java application reaches inside 
the Quantel platform to produce this text, using any one of 
Quantel's 1,085 vector- based, anti -al lased fonts. 

The Virtual Machine 
The Quantel Virtual Machine fulfills three important 

roles. It provides the essential environment for the Java 
application. It also provides the interface between the 
Java application and the Quantel platform, and it 

maintains the consistent MMI to ensure seamless inte- 
gration of the functionality of the Java application with 
the standard Quantel feature set. 

Early next year, the Quantel Virtual Machine will be 

tinue to develop and add to the tools that will most 
benefit customers. It is anticipated that Java applica- 
tions produced by third -party developers will result in 

new extensions to the Quantel feature set. 
Such extensions are likely to go beyond the one -off 

special effect - a twinkle, an explosion, a slit -scan 
effect or a flash - to the more day -in, day -out uses - 
like importing statistics to better illustrate share price 
updates or election results. Java will undoubtedly open 
up a new set of opportunities for Quantel customers. 
The truth of the matter is that the nature of these 
applications is limited only by the imagination of the 
users and the ingenuity of the individual Java program- 
mer. It is impossible to predict the real extent of Java on 
Quantel, but one thing is certain, Java developers will 
be in big demand. 

Allan Arthurs is a developer /program manager for Quantel, 
Darien, CT. 
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applied technology 
By Oliver 

ASC's FibreDrive 

The introduction of Fibre Channel technology is 

redefining storage and bandwidth management in 
the next -generation digital broadcast facility. The ad- 
vantages of using a video server with on -line RAID 
storage to replace maintenance -intensive VTRs are 
widely understood. Broadcast facilities worldwide use 
video server technology to reduce maintenance costs, 
improve productivity and standardize video quality. 

Enter Fibre Channel 
Fibre Channel (FC) is a serial interface that supports 

the high- bandwidth storage requirements of on -air 
playback servers. Fibre Channel is currently the fast- 
est interface available, supporting a peak bandwidth 
of 1Gb/s. It differs from previous architectures be- 
cause it offers true storage /network integration pro- 
viding built -in capability for channel and network 
applications. 

Fibre Channel supports different topologies: 1) point - 
to- point; 2) arbitrated loop (AL); and 3) fabric (a switch- 
ing interconnection, similar to a telephone switch). 

apnnólire 

® WIT 0n NG MEN' 

SCSI Storage 1 

® Fibre Channel Hub ME® 
T = Fibre Channel Transmit R = Fibre Channel Receive S = SCSI InterMq 

Figure 1. FC network implementation with SCSI storage. 

Only one video server solution currently implements 
Fibre Channel as a high- bandwidth storage interface. 
ASC is the first to adopt FC's channel implementation 
for use with its Virtual Recorder line of broadcast video 
servers. 

The FibreDrive difference 
FibreDrive, ASC's patent- pending Fibre Channel im- 

plementation, allows multiple video servers to share 
network -attached storage. The resulting architecture is 
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one in which every video channel has instant random 
access to shared Fibre Channel RAID storage. This 
eliminates the need for local buffers or data transfers 
from one set of storage to another. 

Figure 2 shows a typical FibreDrive configuration - 
a Fibre Channel arbitrated loop (FC -AL) with multiple 
VR300 video servers and FCR300 Fibre Channel RAID 
storage systems connected via a Fibre Channel hub. 

By extending Fibre Channel's 1Gb /s bandwidth down 

VR300 n 

VR300 n-1 

[VR3OO 2 

IVR300 1 

R 

R 

ELFCR300 1 

Ir 
TT 

FCR300 2 

FCR300 n-1 

I 

FCR300 n 

Video Server Array Fibre Channel Hub Fibre Channel RAID Array 

T = Fibre Channel Transmit R = Fibre Channel Receive 

Figure 2. Fibre Channel Arbitrated Loop with network -at- 
tached FC storage. 

to the disk drive level, FibreDrive architecture provides 
a new level of functionality to broadcasting applica- 
tions. Moreover, VR300 video servers with FibreDrive 
are more flexible, scalable and reliable. 

FC network implementation 
Some video server vendors have chosen Fibre Chan- 

nel for its network -based functionality. In this network- 
only implementation, FC is used to transfer video files 
from one SCSI -based video server to another, in factors 
of real time. 

These implementations typically use an arbitrated 
loop with multiple video servers and SCSI storage sys- 
tems connected via a Fibre Channel hub. (See Figure 1.) 

This network architecture forces users to transfer 
files by creating multiple copies of the same video 
material. Most important, users do not have instant 
random access to all video material. For example, if an 
operator wants to playback material stored on SCSI 
storage 2 from video server 1, the file must be trans- 
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fcrred over the Fibre Channel network and then stored 
in SCSI storage 1. Due to SCSI bandwidth restrictions, 
file transfers are a real -time operation - in many cases, 
e.en slower -than -real -time. 

Instant random access 
ASC's FibreDrive architecture is different in two 

ways. First, FibreDrive uses network- attached 
Disk drives are connected directly 
on the Fibre Channel network as 
opposed to being connected to a 
video server. (See Figure 2.) 

Second, ASC uses Fibre Channel 
disk -drive systems, not SCSI. So, 
every disk drive has a direct con- 
nection to every server on the loop. 
This approach takes full advan- 
tage of Fibre Channel's 100MB/s 
bandwidth. SCSI and ultraSCSI 
systems are limited to 20MB/s and 
40MB/s, respectively. 

Total system redundancy 
FC -AL topology supports sever- Figure 3. Dual Fibre Channel hubs and disk 

al predefined hardware mecha- drives with dual -ported nodes provide total 

nisms for providing redundancy. system redundancy. 

First, Fibre Channel hubs provide loop resiliency cir- 
cuits (LRC) for high -speed bypass. (See Figure 3.) LRCs 
detect the presence or loss of a connected port and either 
switch into or out of the loop. A failing port is simply 
shunted out, maintaining the integrity of the loop. If a 

port returns, it is detected and switched back into the 
loop. 

Realizing that the actual loop pre- 
sents a single point of system -wide 
failure, FC -AL defines the concept 
of dual -ported nodes. Each node 
has a second port that may be con- 
nected to an entirely separate loop. 
Both loop channels are concurrent - 
Iy active and automatically transfer 
rraffic between each other. 

storage. 

approach, data is organized into stripes of data pieces, 
the sizes of which are defined as Sb/Dn, where Sb is a 

given buffer size and Dn is the number of disk drives. 
(See Figure 4.) Parity information is always read and 
decoded, improving the capability of error detection, 
as well as data performance during error correction. 

An improved software RAID approach involves us- 
ing multiple- parity drives. The two advantages of this 

approach are: 1) double data drive 
errors can be corrected; and 2) sin- 
gle unknown location data errors 
can be corrected. 

Also, hot stand -by disk drives can 
be added to the array for an extra 
level of redundancy. In the event of 
a disk drive failure, the lost infor- 
mation will be rebuilt automatically 
in the background to a hot spare. 
That way, the failed drive can be 

removed at the next scheduled main- 
tenance interval. 

Fibre Channel Hubs Fibre Channel Disk Drives 
with Loop Resillecy Circuits with Dual Ported Nodes 

software -based RAID technology 
ASC has developed multiple strat- 

egies of software RAID implemen- 
tation for the Fibre Channel envi- 
ronment. RAIDsoft, ASC's software 
RAID technology, offers a signifi- 
.:ant advantage over traditional hardware -based RAID. 
Hardware controllers, the physical processors that 
manage RAID striping, are a requirement of every 
SCSI -based RAID system. This hardware becomes a 

single point of failure in the system and costly to replace 
or duplicate. Software RAID eliminates the need for 
additional hardware. 

RAIDsoft can be implemented in single- and multiple - 
parity drive configurations. In the single -parity drive 

Unrivaled channel capacity 
Fibre Channel's extraordinary 

100MB /s bandwidth can support 
up to 24 simultaneous channels at 

24Mb /s, each with instant random access to shared on- 
line digital storage. (Fibre Channel does incur a 30% 
loss in performance for overhead; 100 x .70 /3MB/s = 

23.3324.) 
This Fibre Channel arbitrated loop topology is the 

ideal foundation of a shared -storage video server sys- 
tem. Increasing available bandwidth 
(and resulting channel capacity) of 
a Fibre Channel -based system can 
be achieved by adding fabrics. Fab- 
rics can be used to connect several 
arbitrated loops, providing a com- 
promise between connectivity and 
performance. 

Data Drive 1 

Data Drive 2 

Data Drive n 

Parity Drive 

Single Parity Drive Configuration 

Figure 4. RAIDsoft implementation. 

Building block modularity 
FibreDrive architecture is ex- 

tremely modular and scalable. On- 
line digital storage can be increased 
by simply adding FCR300 storage 
systems to the loop. 

Similarly, FibreDrive's building - 
block approach means channel ca- 

pacity can be expanded by adding VR300 servers to the 
loop. 

ASC's FibreDrive topology integrates the latest in 

server, digital storage and software technologies. Fi- 

breDrive allows on -air playback servers to be more 
flexible, scalable and reliable than ever before. 

Oliver Carmona is marketing manager for ASC Audio Video 
Corporation, Burbank, CA. 
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industry briefs 

Business 
The Harris Corporation, Quincy, IL, announced plans 

to establish a $10 million Worldwide Digital TV Center 
in the Cincinnati area. It will expand the company's 
engineering, administrative and manufacturing capac- 
ity to meet the needs of the many broadcasters convert- 
ing to the new digital technology. 

Harris plans to build the 130,000- square -foot facility 
at Governor's Pointe North in Deerfield Township in 
Warren County, OH, to serve as the new headquarters 
for the company's worldwide broadcast operations. 
All of the company's resources related to digital televi- 
sion, including key product management, engineering, 
sales and marketing and selected senior administration 
staff, will be based at the center. 

DVE leader Pinnacle Systems, Mountain View, CA, 
signed a letter of intent to acquire the assets of miro 
Digital Video Products Group from miro Computer 
Products AG. The $21 million deal was based on 
Pinnacle's interest in miro's new DV line of codecs. The 
acquisition rounds out Pinnacle's product line to en- 
compass all of the raw elements of the digital studio -in- 
a -box concept. 

Communications Engi- 
neering, Inc. (CEI), New- 
ington, VA, delivered a 

50 -foot production trail- 
er, which features a 38- 
foot expanding section, 
to Black Entertainment 
Television (BET). The 
BET truck was designed 
and engineered to accom- 
modate the widest range 
of anticipated environ- 
mental conditions out on 
location and includes ex- 
tensive considerations for 
power, HVAC, sound- 
proofing, operator con- 
sole ergonomics, technol- 
ogy access and storage. 

Solid State Logic's Axiom digital console became the 
audio mission control for the live broadcast of "Dis- 
covery News," a science news show co- produced by 
the Discovery Channel and ABC News covering the 
Mars Pathfinder's landing. The Axiom, from Oxford, 
UK -based SSL, was used for the entire hour -long live 
special. The console was also used on the breaking 

90 Broadcast Engineering August 1997 

news inserts that ran throughout the day, some of 
which were up to 15 minutes long. 

Discreet Logic, Montreal, announced an agreement 
for the acquisition of D- Vision Systems, Chicago. The 
$20 million purchase extends Discreet Logic's market, 
through D- Vision's OnLINE software, as a multiplat- 
form editing software provider, complementing the 
company's real -time Silicon Graphics -based non-com - 
pressed editing system, FIRE. Additionally, the acqui- 
sition adds Windows NT engineering development 
expertise to Discreet Logic's stable, as D- Vision's non- 
linear editing solutions were created to run on NT. 

TV /COM, San Diego, CA, has spun -off its Analog 
Business Group to form Aegis Integration, Inc. The 
spin -off allows TV /COM to focus its product develop- 
ment, manufacturing and sales of end -to -end digital 
compression systems for cable, satellite, PC and tele- 
communications customers worldwide. 

Aegis Integration will service and support its custom- 
ers at its new headquarters in San Diego. Under terms 
of the agreement, all business related to the SIGMA 
product line of addressable encryption systems for 
cable, satellite and MMDS, the ProGuard encryption 
system, and Orion products will be sold and supported 
by Aegis. 

Aegis can be reached at phone: 619 -675 -6490; fax: 
619 -675 -0704; E -mail: info @aegisint.com. 

Located atop Twin Peaks in San Francisco, Sutro 
Tower has been scheduled for an expansion project 
administered by Chicago -based McClier Corporation. 
The project will make Bay Area viewers among the first 
to receive DTV signals. McClier will expand the 31,000 - 
square -foot facility to accommodate more than twice 
its present amount of transmitting equipment and 
infrastructure. 

WNED -TV, a public TV station in Buffalo, NY, 
purchased five Hitachi SK- 2600PW digital studio cam- 
eras, based on 
the cameras' 
4:3/16:9 swit- 
chability. The 
new cameras 
will significant- 
ly upgrade the 
station's two 
studios, which 
were previously equipped 
KCU 40B cameras. 

with 25- year -old Fernseh 
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A federal judge in Philadelphia has affirmed an earlier 
ury finding that Harris Corporation's Broadcast Divi- 
sion willfully infringed on Southwick, MA -based Co- 
mark Communications' patent for its Aural Carrier 
Corrector. 

Last April, a jury awarded Comark $7.7 million 
based on a finding of infringement. Because Harris' 
infringement was "knowing and intentional," the judge 
has now doubled the judgment against Harris and has 
also ordered the payment of prejudgment interest and 
granted Comark's request for reimbursement of attor- 
ney's fees. The total judgment against Harris could 
exceed $18 million. 

Time Warner, Inc. installed Maynard, MA -based 
eaChange International's SPOT digital advertising 

insertion system in its Syracuse, NY, and Austin, TX, 
.:able systems in combined deals valued at approxi- 
mately $1 million. The systems support five zones and 
i4 channels in Syracuse and two zones and 32 channels 
in Austin. 

The Russ Berger Design Group (RBDG), Dallas, 
provided acoustical design and performed the renova- 
tion forLyrick Studios' expansion of its audio post and 
video editing 
.apabilities 
into the Dal - 
as Communi- 
,ations Com- 
plex in Irving, 
rx. RBDG 
has worked 
,losely with 
Lyrick, distributors of Barney & Friends, in the design 
if its production studios over the past 15 years. 

V &P News Service, New York City, recently convert - 
,.8d its ENG operations toPanasonic DVCPRO with the 
:>urchase of two AJ -D700 camcorders, an AJ -D650 
studio editing VTR and an AJ -D640 recorder /player. 
V &P specializes in the acquisition of raw footage of 
news events that is delivered to broadcast stations for 
local newscasts. 

Louth Automation, Palo Alto, CA, has received con- 
t racts to provide automation systems to system integra- 
tors for two major new facilities. 

The new FOX Broadcasting center in Los Angeles is 

installing multiple ADC -100 automation systems for 
the first large -scale implementation of Fibre Channel 
using Tektronix PDR 200 Profiles and Ampex DST for 
near -line storage. Tektronix Corporation, Beaverton, 
(.)R, is the integrator of the project. 

Harris Corporation is the overall integrator for the 
new Georgia Pacific Television facility in Atlanta. 
Louth ADC -100 systems will control seven on -air 

channels, using an array of equipment including BTS 

Media Pool, Tektronix Profiles and Panasonic Smart - 
Carts. 

Chyron Corporation, Melville, NY, became part of 
the Smithsonian Institution's Permanent Research Col- 
lection of Information Technology Innovation at the 
National Museum of American History when the 1997 
collection was formally presented to the institution in 

Washington, DC. This year, 321 innovative applica- 
tions of information technology from 39 states and 21 

countries will be presented to the Smithsonian. 

People 
Bruce Allan will head Harris Corporation's world- 

wide broadcast operations and lead the company's 
DTV business. Harris named Bruce vice president - 
general manager of the company's Broadcast Division, 
effective immediately. 

Edward Grebow was appointed president and chief 
executive officer of Chyron Corporation, Melville, 
NY. Edward was also elected to Chyron's board of 
directors. 

Rüttger Keienburg was appointed vice president and 
managing director of Europe for Scientific -Atlanta, 
Atlanta. 

Bob Howard joined DG Systems, San Francisco, as 
vice president of sales. 

Mark Everett was 
promoted to vice pres- 
ident, product devel- 
opment for Videotek, 
Pottstown, PA. 

Also from Videotek, 
Lou Rubinfield has 
been promoted to vice 
president, engineering. 

Lou 
Rubinfield 

James Kutzner was named director of engineering for 
Comark Digital Services, Alexandria, VA. 

Thomas Elliot joined CableLabs, Louisville, CO. 
Thomas will work on special projects dealing with 
digital television. 

John Mulcair was appointed president and chief 
operating officer of Alpha Technologies, Bellingham, 
WA. 

Terry Priesont was promoted to manager, imple- 
mentation services for National Teleconsultants, Glen- 
dale, CA. 
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new products 

Digital -S camcorder 
J VC 

DY -700U: a high- quality 4:2:2 digital camcorder priced at a fraction 
of the high -end digital formats; by integrating JVC's three -chip camera 
technology with the recording capabilities of Digital -S, this field camera 
outperforms Beta -SP and DV -based digital camcorders; JVC has re- 
duced the number of onscreen menus and the DY-700U features an array 
of automatic functions, such as full time auto white that tracks color 
temperature automatically and a continuous auto black circuit that assures 
perfect black balance under changing environments; the DY-700U uses the 
Digital -S '/2 -inch metal particle tapes, available in lengths of 10, 34, 64 and 104 minutes. 

JVC, 41 Slater Dr., Elmwood Park, NJ 07407' 800 -582 -5825 or 201 -794 -3900; 
fax 201 -523 -2077; 74166.120 @compuserve.com; www.jvc- us.com 

Circle (252) on Free Info Card 

By Deanna Rood 

ENG hand -held zoom lens y 
Fujinon 

A20X8EVM /ERD: this 
small, lightweight lens that 
has an extremely broad 
zoom range and is well - 
equipped for all hand -held 
shooting applications; the 
A20x8EVM /ERD features 
AT2, a technological advance- 
ment that combines Fujinon's Aspheric Technology with a new 
inner focusing system; the lens has a minimum object distance 
of 0.8 meters and other features include a smooth, responsive 
servo control and Fujinon's V -Grip that allows the grip to be 
adjusted in five steps to balance any load; the zoom rate can 
also be adjusted from wide -to -tele between one and seven 
seconds directly from the grip. 

Fujinon, 10 High Point Dr., Wayne, NJ 07470; 201 -633 -5600; 
fax 201-533-5216 
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Miniaturized encoder module 
Pipo Communications 
AE -2: a dual - 

tone, multi fre- 
quency encod- 
er module that 
features six 
programma- 
ble memories; 
it can be set to 
send as many as 180 digits in any conceiv- 
able configuration of pauses, waits, delays, 
speed adjustments and memory loops; pro- 
grammable features are configured through 
a compact hand -held programmer or on a 

PC with the Pipo interface box and accom- 
panying software. 

Pipo, P.O. Box 2020, Pollock Pines, CA 95726;916 - 
644-5444; fax 916 -644 -7476 
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Digital video disk recorder 
Doremi Labs 

V1D: a digital video disk recorder that 
features serial digital interface; it is 3U high 
and has full front -panel controls, including 
jog/shuttle, autolocator and audio input lev- 
el; the V 1 D features a full screen NTSC 
(720x480 lines) and PAL (720x576 lines) 
resolutions and records field accurate com- 
pressed video with two audio tracks and 
time code; it can be set to a ratio as low as 2:1 
to offer virtually lossless compression; two 
RS -422 serial ports are available with Sony 
9 -pin protocol; through the SDI, the V1D 
can record directly from a digital Betacam or 
a D -1 format DVR. 

Doremi Labs, 3631 Cahuenga Blvd. West, Los 
Angeles, CA 90068; 213 -874 -3411; fax 213 -874 -3401; 

www.doremilabs.com 
Circle (253) on Free Info Card 

Content options for MindSet virtual set 
Evans & Sutherland 

Virtual Prop 
Shop: a series of 
standardized 
content options 
designed to sup- 
port Evans & 
Sutherland's 
MindSet, a Win- 
dows NT -based 
alternative to ex- 
pensive virtual set systems; the Virtual Prop Shop consists of a 

library of complete sets that can be used immediately with MindSet 
systems, as well as a library of virtual set components (such as 
walls, floors, textures, lamps, pictures, etc.) that users can snap 
together without additional programming; MindSet is designed to 
import and use elements from a variety of popular modeling 
applications, such as 3D Studio MAX, GameGen, Lightscape and 
Softimage. 

Evans & Sutherland, 600 Komas Dr.. Salt Lake City, UT 84108;801 -588 -1000; 
fax 801 -588 -4511; www.es.com 
Circle (257) on Free Into Card 
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Rack -mount adapter kit for Audio- Technica's. 
300/900 series wireless systems 
Audio- Technica 

AT8633: a 

ack -mount 
adapter kit that 
allows the receivers 
for the 300 and 900 series to be 

housed in a standard audio rack; the dual -shelved 
:AT8633 is a rugged, all -metal unit that allows up to 
two Audio -Technica ATW -R03 (300 series) or ATW- 
R09 (900 series) to be mounted in a single 19 -inch rack 
pace. 
Audio-Technica, 1221 Commerce Dr., Stow. OH 44224; 330 -686- 

2600; fax 330 -688 -3752 
Circle (255) on Free Into Card 

Component triax system. 
relemetrics 
TM -9660: a compo- 

nent triax system that 
provides portable cam- 
eras with component 
output and full- featured 
studio operation; the 
TM -9660 offers the op- 
erational advantages of 
processing component 
video signals, and using triax cable between the camera 
and its base station; processing and transmitting com- 
ponent video in the studio and triax multiplexing 
system prior to encoding results in a substantial im- 
provement of video quality; in addition, recording, 
playback, generating special effects, digitizing for trans- 
mission and video switching are greatly enhanced with 
omponent video. 
Telemetric*, 6 Leighton Place, Mahwah, NJ 07430; 201 -848 -9818: 

fax 201-848-9819 
Circle (259) on Free Info Card 

Multiple receiver wireless video diversity system 
I )ynatech Tactical Communications (DTC) . 

DynaPIX 
TRIAD system: 

multiple re- 

elver wireless 
video diversity 
system that 
lises between 
Three and five receivers to overcome most multipath 
problems associated with mobile video transmission 
in studio and ENG applications; each unit offers three 
selectable video channels, stereo audio and optional 
time -code window and various antenna arrays are 
also available; the TRIAD system comes with an FCC 
l'art 15/Industry Canada approved transmitter, or a 

50MW transmitter for use under FCC Part 74 rules. 
DTC, 77 Northeastern Blvd., Nashua, NH 03062; 800 -233 -8639 or 

603-880-4411; fax 603- 880 -6965 
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Video line transmitters, receivers 
and amplifiers 
Kramer Electronics 

TP series: a se- 

ries of video line 
transmitters, re- 
ceivers and ampli- 
fiers that allow 
you to transmit 
video signals with 
audio over simple, standard twisted pair wires; the TP- 
1 and TP -5 video line transmitters and the TP -2 and TP- 
4 video line receivers transmit and receive video signals 
over any twisted -pair wire; the TP -1 and TP -5 transmit- 
ters maintain the bandwidth of an industrial color video 
signal up to several hundred meters and broadcast 
quality signals up to 100 meters. 

Kramer, 350 Main Rd., Montville, NJ 07045; 888- 303 -5600; 
kramerel@netvision.net.ii 
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Wide -angle ENG lens 
Fujinon 

S12X5BRM: a low -cost, 
wide -angle ENG lens for 1/ 
2 -inch format color camer- 
as; it has an extremely wide 
angle of 65 ° making it the 
widest angle ENG lens avail- 
able for '/2 -inch cameras; the 
lens features electron beam coat- 
ings for improved contrast, while reducing flare and 
ghosting to the lowest possible levels; in addition to a 

comfortable servo grip, all functions are easily acces- 

sible by hand; the lens has a focal length of 5mm to 
60mm, MOD of 0.5 meters, F- number of 1.8 from 
5mm to 54mm, and 2.0 at 102mm and iris range of 
F1.8 to F16. 
Fulinon, 10 High Point Dr., Wayne, NJ 07470; 800 -533 -6611 or 201 - 

633-5600; fax 201-533-5216 
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Mini master control switcher 
Ross Video 

AVM -7900: a four -input audio /video mixer de- 

signed in conjunction with cable and satellite compa- 
nies to meet the requirements of Channel Transmis- 
sion Scheduling/Local Insertion Systems and Satellite 
Broadcasting specifications; it comes complete as a 

four -input (stereo) audio and video mixer with cut, 
dissolve and master fade to black features, as well as 

a full -fledged keyer with linear, external and self - 
keying capabilities; both video and audio transitions 
can be previewed before they transition to air; the 
AVM -7900 can be controlled by an optional control 
panel or by a remote automation controller using 
GVG 100 protocol. 
Ross Video, P.O. Box 220, 8 John St., Iroquois, Ontario, KOE 1K0 

Canada; 613 -652 -4886; fax 613- 652 -4425; 
solutions @ rossvideo.com; www.rossvideo.com 
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new products 

Video scan converter. 
RGB Spectrum 

Videolink 1650: 
the latest addition 
to the RGB/ 
Videolink family of 
video scan converters 
that are used where high -resolution comput- 
er information must be converted to video format for 
broadcast or videotaping; model 1650 employs the 
same high -end scan conversion technology used in the 
Videolink 1700 but at a lower price; it accepts inter- 
laced or non -interlaced RGB inputs from virtually any 
workstation or desktop computer and automatically 
sets up the parameters for the sharpest picture; 
Videolink 1650 synchronizes to all computer signals 
with screen resolutions up to 1,600x 1,280 pixels and 
wtih scan rates from 15kHz to 90kHz; it will output 
broadcast -quality NTSC and PAL composite video, S- 

Video (S -VHS, Hi -8) and component analog video 
(Betacam /MII) and includes features such as zoom 
function, broadcast quality gen -lock and selectable 
flicker filters. 
RGB Spectrum, 950 Marina Village Parkway, Alameda. CA 94501: 

510- 814 -7000; fax 510 -814 -7026; www.rgb.com 
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Twisted pair wire . 
Prime Image 

A/V Twister: this product allows you to replace video 
and stereo cables with twisted pair wire; the transmitter 
and receiver weigh eight pounds each and the video 
signals can be sent up to 3,000 feet, with a self -powered 
in -line amplifier at each 1,000 -foot interval; there is no 
measurable loss of quality in either video or audio 
signals, and each transmitter can feed as many as 15 

receivers. 
Prime Image, 19943 Via Escuela, Saratoga, CA 95070; 408 -867- 

6519; fax 408 -926 -7294; primeimagein @earthlink.net; 
www.primeimageinc.com 
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UHF rack -mount receiver 
Azden Corporation 

Model 412UDR: a UHF rack -mount receiver that 
features a unique detachable antenna system allowing 
the antennas to be located in the front or back; featur- 
ing 1/4 -inch and XLR outputs, the receiver has 63 

onboard user -selectable frequencies within the 794MHz 
to 806MHz range; two complete, separate receivers 

are housed in the all -metal casing, and the transmitter/ 
microphones are available as 41HT (hand -held) and 
41BT (body pack). 
Azden, 147 New Hyde Park Rd., Franklin Square, NY 11010: 516- 

328-7500; fax 516- 328 -7506; azdenus @aol.com; 
www.azdencorp.com 
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Implementing DTV. Issuesat or ngineers, 
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Top visionaries in the entertainment field will debate the 
impact of new digital technology and discuss the major 
forces shaping all aspects of television, film production, 
and post- production as it relates to DTV. 

Day-Long Seminar 
Implementing DTV: Issues for Engineers, Managers and 
Producers, Chaired by Paul Turner, Sony Electronics. 
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Electronic Acquisition for DTV Program Origination 

The Digital Post - Production Process for DTV 

Digital Widescreen TV 
Criteria for DTV Picture Quality 

DTV Distribution and Delivery 
Motion Picture Film Cinematography for DTV Program 
Origination 

The Hybrid DTV /NTSC Television Facility 
Lab Practices (Co- Produced by ACVL) 

Panels 
I \co Panels featuring industry professionals 

DTV as a Business 
DTV Post -Production New Business 

Opportunities 

Exhibit Space 
New York is home to one of the 
country's largest entertainment 
communities. SMPTE attendees 
will come to evaluate, influence, 
recommend, and approve 

purchases. 

Return form to: 
Fax: (914)761 -3115 
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White Plains. NY 10607 -1824 
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Changes & Cancellations 
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new products 

Digital -S editing recorder 
JVC Professional 

BR-D85UNS: the 
BR -D85U Digital -S 

editing recorder 
with pre -read has 

been repackaged; 
the new version offers 
serial digital interface as an option allowing users with 
analog systems to perform layering and A/B style 
editing with only two VTRs at a reduced price. 

JVC, 41 Slater Dr., Elmwood Park, NJ 07407; 201 -794-3900; fax 
201 -523 -2077 
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Air -cooled UHF tetrode for HDTV 
Siemens Components 

RS 10366L: a forced- air -cooled 
10kW tetrode for combined vid- 
eo and sound operation in UHF 
TV transmitters; the air -cooled 
tretrode eliminates water problems 
in the transmitter that can be caused by leaks 
alternative water -cooled systems; in addition to im- 
proved reliability, it is less costly to operate. 

Siemens, 186 Wood Ave. South, Iselin, NJ 08830; 800- 888 -7729; 
fax 732-632-2743 
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in 

Our new 
video patch 
will haue you 
all jacked -up 
for the suture. 
With all the new video formats, it only 
makes sense that the jacks you buy today 
accommodate your needs both now and 
into the future. ADC's new line of standard 
and mid -size video jacks features 2+ Gliz 
bandwidth and a revolutionary sealed switch 
design that eliminates dust, dirt and more 
importantly, RFI. 

So, meet the jack of all formats, present 
and future. Call us for more information 
today at 800 726-4266. 

W W W 

1.Telecommunications 

a d c C 1 
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Environmentally safe magnetic head cleaning. 
solution 
Maxell Corporation of 
America 

CL -S: a non- chlorine- 
based cleaning solution 
for magnetic heads and 
transports of profession- 
al VCRs and other pro- 
fessional equipment; it is 

also good for connector 
restoration and for clean- 
ing metal connecting 
points of electronic equipment; an innovative fluoride 
additive establishes a molecular film on the head surface 
and the cleaning solution has an extremely low surface 
tension and hygroscopic propensity that allow it to clean 
small gaps, while preventing corrosion of metal parts 
caused by wear; CL -S is non-flammable and does not 
harm rubber or plastics. 

Maxell, 22 -08 Route 208, Fair Lawn, NJ 07410; 201 -794 -5922; fax 
201 -796 -8790; www.maxell.com 
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RAID 5 solution 
MicroNet Technology 

Advantage RAID: a platform - 
independent, self -contained desk- 
top RAID 0/1/5 storage solution 
that connects to any computer sys- 

tem with a SCSI port or host adapt- 
er; in addition to a built -in RAID 
controller, the unit also contains a 

high- performance 32 -bit RISC mi- 
croprocessor, 2MB of static RAM 
and level 2 microprocessor bat- 
tery backed -up cache, redundant 
power supplies and a front- mounted LCD panel that 
eliminates the need for specialized GUI software; avail- 
able in a 20GB configuration, the compact Advantage 
RAID houses six hot -swap hard disk drive modules and 
a RISC -based embedded RAID 5 controller. 
MicroNet, 80 Technology, Irvine, CA 92718; 800 -650 -DISK or 714- 

453 -6100; fax 714- 453 -6101; www.micronet.com 
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LightWave 3D software upgrade 
NewTek 

LightWave 3D version 5.5: this version is the latest 
update to the photorealistic 3 -D animation system for 
desktop computers; it features a highly streamlined 
user interface and increased interactivity, as well as 

new features that dramatically improve character and 
background animation, add a new volumetric render- 
ing engine and particle system, and better support 
multiprocessor hardware systems; one important fea- 

ture is the Morph Gizmo that makes complex move- 
ments, such as lip synching, easier and more realistic. 
NewTek, 1200 Executive Dr., Topeka, KS 66615; 913- 228 -8000; fax 

913 -228 -8099; www.newtek.com 
Circle (286) on Free Info Card 
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System 2000 Hytron battery - 
knton/ 
:suer 

Digital 
HyTRON 
:rattery: the 
atest addi- 

:ion to the 
InterActive 
2000 system for portable power; the lightweight 
HyTRON battery features new cell technology mak- 
ing it possible to safely and reliably address the 
HyTRON's advanced nickel metal hydride cells that 
require precise controls; the HyTRON batteries are 
compatible with existing late -model Logic Series cha rg- 
ers and the InterActive 2000 PowerChargers (with a 

ample software update). 
Anton /Bauer, One Controls Dr., Shelton, CT 06484; 203- 929 -1100; 

fax 203 -929 -9935 
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Video windowing system 
Miranda 

Screen -16: a PC -based high -quality video windowing 
system that displays up to 16 real -time uncompressed 
video windows simultaneously; designed for analog 
and digital video applications, both modules automat - 
cally detect 525- and 625 -line formats; the windows 

can be positioned, overlapped and independently sized 
_sing a built -in resizing filter that allows for consistent - 
.y superior video quality; Screen -16 comes bundled 
with the Video Display software library so you can 
:ailor your own applications. 
Miranda, 2323 Halpern, St- Laurent Quebec, Canada H4S 1S3; 514- 

333 -1772; fax 514- 333 -9828; www.miranda.com 
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Digital audio signal analyzer 
ichcck Audio /Alphatun 

DA -1000: a small -sized testing unit 
signals and transmission lines; 25 
simultaneously displaychannel sta- 
tus, sampling frequency, errors and 
power supply status; it includes 
AES /EBU input and S /PDIF input 
with sampling frequencies between 
25kHz and 55kHz; the DA -1000 
features a high- quality 18 -hit D/A 
converter that allows stereo signal 
monitoring through headphones or 
even sensitive loudspeakers; it can 
he powered by standard batteries 
or rechargeable batteries, when you 
connect an AC adapter, it recharg- 
es automatically without opera- 
tion interrupts. 
Scheck Audio GmbH, Ill. IndustriestraBe 
5, D - 68804 AltuBheim, Germany, +49 62 

05 35 22; fax +49 62 05 3 74 13; 
info @ scheckaudio.com; 
www.scheckaudio.com 
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for digital audio 
LED indicators 

Panel mount feed -thru connectors 
Bi- Tronics 
A family of four -, six - and 
eight -pin mini -din panel - 
mount feed -thru (female to 
female)connectors that 
eliminate the need for in- 
field soldering; the con- 
nectors are offered as low - 
profile, flange- mounted 
connectors requiring three holes or a simple hulk 
head -mount that requires the drilling of only one 1/2 

inch D hole. 
BI- Tronics, 76 Main St., Tuckahoe, NY 10707; 800 -666 -0996; fax 

800 -569 -4244 
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I.. 
Camera control software. 
Telemetrics 

Telemetrics 
Control Panel 
Software (TM- 
CPS): an ad- 
vanced camera 
control soft- 
ware for use 
with the Weath- 
erproof Cam- 
era Robotics Systel 1; it provides complete remote ( Aer- 

ation of robotic functions for up to 44 individual u lits, 
as well as camera control functions; the software can he 
custom configured by Telemetrics to provide compre- 
hensive control capabilities for each users' specific 
camera; the TM -CPS is an ideal control solution for 
traffic monitoring systems with multiple outdoor cam- 
era systems. 
Telemetrics, 6 Leighton Place, Mahwah, NJ 07430; 201 -848 -9818; 

fax 201- 848 -9819 
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CC100 CLOSED 
VS CAPTIONING DECODER 

bvs CC100 

$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. 
41) NN est \\ ilmut St., Richmond 1101. Ontario 1 . 4 1 ( I I IB 

Phi 91)5)764-I584 Fas(9115)764-7438 1(-mail:b% s( h%s.un.ca 
\1 chsitc: %% %% %% .1M s.un.ca 
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new products 

Comprehensive synchronization solution . 
Opcode Systems 

Studio 64 XTC: 
this product elim- 
inates having numer- 
ous sync boxes in your facility 
by synchronizing virtually every recording 
device that you have; it provides accurate synchronization of 
analog or digital multitrack machine with PC -based and Mac - 
based hard -disk recording systems; with simultaneous Word - 
clock and Superclock outputs, Studio 64 XTC allows sample 
accurate sync of ProTools hard -disk tracks with many Word - 
clock capable digital recorders. 
Opcode Systems, 3950 Fabian Way, Suite 100, Palo Alto, CA 94303; 415- 

856 -3333; fax 415 -856 -0777; www.opcode.com 
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Lithium ion charger 
IDX Technology 

KL -4: this lightweight battery charger was created for the 
IDX Technology's NP -L40 NP- shaped lithium ion batteries; 
the KL -4 weighs three pounds and uses a four -channel 
sequential cycle to dramatically reduce the cost; a four - 
channel simultaneous overnight charge is also possible and 
the simultaneous charges allows four NP -L40 lithium ion 
batteries to charge to 50% power in 30 minutes. 
IDX Technology, 5466 Complex St., Suite 202, San Diego, CA 92123; 619- 

560 -9779; fax 619 -560 -5075; www.idxtek.com 
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Don't get tangled in the Web 
Use the Internet 
for Broadcasters 

as your guide 
This first edition of an 
annual publication 
covers the effects of 
the Internet on broad- 
casting. The content 
includes technology and management ar- 
ticles, case studies, and a directory of 
Internet resources, which lists Web sites 
and email addresses for equipment suppli- 
ers, services, information sources, and or- 
ganizations, as well as newsgroups and 
search facilities of interest to broadcast, 
video, and audio professionals. Softbound, 
92 pp. ISBN #0- 95178- 267 -3. 

Order #2673, $29.95 
To order, call 800 -543 -7771 

OIIINTERTEC BROaDeeC 
Ire eSRT PUBLISHING 

FfGr BQ087e 
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DVD authoring brochure 
Philips Electronics 

Mastering and Duplication - Authoring DVD: 
a free six -page color brochure that provides an 
overview of DVD and the processes used in creat- 
ing it; topics covered include audio and video 
preparation/encoding, subtitling/disc definition, 
multiplexing, disc building and simulation, as well 
as channel encoding for DVD mastering. 

Philips, 2099 Gateway Place, Suite 100, San Jose, CA 
95110; 408-453-7373; fax 408 -453 -6444; www.philips.com/ 

pkm/bumd/ 
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Quick zoom added to Fujinon's AT2 lenses 
Fujinon 
A new quick 
zoom has been 
added to the 
AT2 family of 
ENG lenses -the 
AIOX4.8EVM 
wide -power 
hand -held ENG lens, A15X8EVM hand -held 
ENG zoom lens and the A20X8EVM telephoto 
ENG zoom lens; in addition to Aspheric Technol- 
ogy and a new inner focusing system, the zoom 
function allows for simple and accurate focus 
setting; after a frame is shot, a push and hold of 
the quick zoom button initiates a fast zoom to the 
telephoto position and once the quick zoom 
button is released, the lens automatically returns 
to the initial frame position. 
Fujinon, 10 High Point Dr., Wayne, NJ 07470; 800-553 -6611 

or 201-633 -5600; fax 201 -533 -5216 
Circle (260) on Free Info Card 

Worldwide timing reference generator 
Videotek 

VSG -10: a video synchronizing generator for 
PAL and NTSC systems that provides three stable 
blackburst outputs for sync reference; the mode 
selection for PAL or NTSC standards and power 
source selection for 115 or 230VAC, 50/60 Hz are 
jumper selectable; using a standard IEC -320 pow- 
er inlet, the VSG -10 has cord sets available for any 
country, and it is CE certified; the VSG -10 is also 
available as the VSG -10F for the Videotek OMNI- 
FRAME system that can mix and match up to 10 
modules for sync and test generation, analog 
video and audio routing and distribution, and 
digital video distribution and transcoding. 
Videotek, 243 Shoemaker Rd., Pottstown, PA 19464; 610- 

327- 2292;610- 327 -9295 
Circle (279) on Free Info Card 

FREE 44pg Catalog 6 80 AudIOVIdsG Appllc. 
__..._.. ,eo .eQFVLir 

,, .,:°: ; 

ÓÁMV LAlS IÑC (217Ï JÌ-3SS! 
1033 N Sycamore Ar LOS ANGELES CA, 90038 

http: /lwww.opamplabs.com 

Circle (52) on Free Info Card 
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new products 

Routing switchers . 
I :sa Switching 

Ocelot family: a line 
cc routing switchers 
h. lilt on basic 8x8 and 
16x16 matrix sizes 

with modules de- 
signed to allow flexible customization; it can be configured with 
R S -232 or RS -422 serial interfaces; housed in a compact 1 RU 

c assis, the modules can include an XY control panel on the 

fl ont of the chassis; Ocelot is compatible with many third -party 

control products, and as many as seven Ocelot switchers can be 

aJdressed through a single RS -422 control port. 
Pesa, 330A Wynn Dr., Huntsville, AL 35805; 800 -328 -1008 or 205- 726 -9200; 

fax 205- 726 -9271; www.pesa.com 
Circle (280) on Free Info Card 

Serial digital color corrector 
A J Technology 

Courtyard CY600D: this serial digital component video color 
c It-rector features an advanced digital processor that corrects 

f. r poor camera setups, picture -to- picture differences, lighting 
c langes and incorrect recording levels; ideal for post- produc- 

t on and live applications, the Courtyard CY600D allows you 

t correct all serial digital component video signals from 

t meras, tape sources, still -stores and film -to -tape systems. 
J Technology, 265 Otis St., West Newton, MA 02165; 617 -969 -0547; fax 

617 -969 -3889 
Circle (285) on Free Into Card 

Compact distribution amplifiers . 
Kramer Electronics 

VM -3 series: 

high- quali- 
ty distribu- 
tion amplifi- 
ers that are small enough to 

fit in your pocket; the VM -3V and VM -3S (for 
S video) split a single input source into three 

identical outputs with no noticeable signal deg- 

radation in the signal; both amplifiers have a 

high bandwidth that exceeds 60MHz and both 
feature a signal -to -noise ratio of better than 

70dB; the VM -3C offers these same features, as 

well as a composite video output allowing it to 
be used as Y/C to composite transcoder; the 

VM -3D is the smallest composite to Y/C con- 

verter on the market and features a built -in Y/ 
C delay correction and maximal luminance 

bandwidth of 10MHz; it does not need a time 

base corrector to stabilize the composite source 

and can convert old composite material to Y/C 

at a high quality; the VM -33V is the smallest 

vertical interval switcher. 
Kramer, 350 Main Rd., Montville, NJ 07045; 888 -303- 

5600; kramerel @netvision.net.il 
Circle (281) on Free Into Card 

mouiromiwin ' 
D?cember 3 -5, 1997 Westin Hotel O'Hare, Chicago, IL 

The clock is now ticking. 
Broadcasters suddenly face their most significant technical 

challenge since color. 

At Broadcast Engineering's 4th annual conference on advanced 

television, Digital Television '97, you can find out exactly how 

to design and build the digital facilities you need -now. 

To receive a full brochure on this "can't miss" technical event, call 

toll free I- 800 -288 -8606 or 303-220-0600. Or call FAX ON 

DEMAND at 1- 800 -601 -3858 

Presented by: 

BRoaDcaST 
enclneeRlnG 

With support from these other INTERTECC`' /K -III publications: 
World Broadcast News. Satellite Communications and Video Systems 

AUDIO LEVEL 
INDICATORS 

.%-''',.k!'111-11-4.3 

: r 
These high -quality, audio level meters give 

you near -spec performance at a very favorable 
price. Rugged, space -efficient core magnet 
design with taut -band suspension is ideal for 
broadcast or recording equipment in studio 
stage, or location applications. Dials are butt 
with black and red markings. Styles are evad- 
able for front- or back -of -panel mounting, wth 
and without bezels. Request catalog today 

saw y sac° 

VU METERS 

PPM INDICATORS 
Selco offers the professiono, audio desi per 

VU meters shot meet the lull requirements al 
ANS C16.5 -1954, and PPM indicators that 
conform to BS4297:1968 - dial scaling to U S , 

European, and BBC specs. A variety of styles 
sizes and mounting arrangements. Attract s.?, 

OEM discounts. 
Request full -color brochure today. 

sBIt20 PRODUCTS CO. 
709 N Poplar SI, Oronge CA 92868 -1013 

( 714) 7126200, a (800)229-2332, FAX (714) 7126=2 
http- / /www. selcoproducts. corn 

Circle (51) on Free Into Card 

August 1997 Broadcast Engineering 103 

www.americanradiohistory.com

www.americanradiohistory.com


1111 

el 

PHOTO - VIDEO - PRO AUDIO 

Lr,2 MILLER 
Fluid Heads and Tripods 

The silky, smooth action of each Miller Fluid Head is me product 0l 
the finest quality cast and machined parts functioning together in 

a (laid 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 . 
uveN against ambient moisture and dust 

Miller 20 -Series II 
Fluid Head 

Dynamic fluid drag control 
Sllding/quick release camera Diat'. 
Weighs 4 lbs. - handles up l0 22 ¡b 
Counterbalance system compensates 
for nose heavy or earl heavy camera 
configurations and permits tongertop 

control of the camera throughout the 
tilt range 
Includes independent pan ana tilt 
locks bubble level, dual pan handle 
carriers and integrated 75mm bail lev 
elnng 

Miller 25-Series II Fluid Head 
100mm bail level fluid heart Robust I tweight low profile Des 

Quick release camera platform Weighs 71ós -handles up t0 25 

Multistep fluid drag system and mlegr led counterbalance srs 
Wm provide ultra smooth repealable pan and -tilt fluid contral 
and finger-tip canner balance for ENG camcorders industrial CCD 
cameras or small studio cameras 

1/601 -Lightweight Tripod 
Weighs 4 5 lbs.. supports up to 30 as 
Minimum height down l0 24 nia. mum height to 57' 
Extremely portable colds down l0 33 
Engineered from thermoplastic moldings 
drecasl alloy and hard anodized tubular alloy 
Fast one turn captive leg locks 
Includes 75mm (31 ball levelling bowl 

1/649 -2 -Stage Tripod 
Two extensron 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 66155 supports 50 lbs Very portable. folds 10 27 
Includes 75mm 13 -) ball levelling boy» 

syRIs Ql 0.18--Miwr 20 Head. 601 Lpmwerght Tripod. 

On Ground Spreader 
Syp.m 20 ENG 1331-Miller 20 Head 649 2Stage Aluminum. 

On Ground Spreader 
System 25 ISO -MJler 25 Head 611 Lightweight Tripod 

On Ground Spreader 
Syp.m 25 ENG 1502 -Miller 25 Head. 641 2Stage 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 sedrng and ambient temperature 

Patented spnngassisted counter -balance system permits per- 
fect -hands-off- camera balance over full taon of tat 
Instant drag system breakaway and recovery overcome inertia 
and friction for excellent "whip pans 
Consistent drag levels in both pan and lilt 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 661ós 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 3513) or the stronger and 
lighter aurally P. spirally wound carbon fiber construction (Model 
035231 They incorporate torque sale clamps to prnorde fast. safe 
8 selbadlusung leg clamps 

Sdte requires no admstmetlt Its unique design adlusts 
itself when required eliminating manual adlustment and mainte 
ante and making for a much more reliable clamping system 
New hip joint eliminates play and adds rigidity 
They both feature 100mm levelling bowl told down lo a chin 
pact 28". and support 45 105 

43513 weighs 6 5 lbs 
- 

43523 CF (Carbon Fibre) weighs 5 2 Its 

Vision 12 Systems 
VI$inn 12 systems include 93364-3 12 dual Hind 8 lubricated 
friction drag pan tilt head single telescoping pan har 6 clamp with 
t00mm ball base 

SO -12A System SD -120 System 
SD-12 pan and toll head SD-12 pan and lilt head 
35183 Single stage ENG 3513 -3 Two -stage ENG 
tripod vnih 'Gomrr how' tripod with 100mm halm 
7363.3 'O n- a' 33143 Heavy -duty 
cahhi,ry calibrated floor spreader 

VIN5ST and VIN1OST 
Compact 8 lightweight hey Ideal for the latst 
maintain Vision performance generation of dockable and 
and quality onebrece camcor dens 
Provide total stability and dura. Compatible with all Vision 

olllty with payloads up to 33 lbs accessories 

YIN -SST includes Vlspn OLF head single stage toggle clamp 
tripod spreader and son case 
RIN40ST includes Vision toll head single stage toggle clamp 
tripod spreader and son case 

THE PROFESSIONAL'S SOURCE FOR PHOTO, 
119 WEST 17TH STREET, NEW YORK, N.Y. 10011 

FOR ORDERS CALL: L,N FAX lift I1o'Jp,: 

800 -947 -9928 800 -947 -9003 
212 - 444 -5028 212- 444 -5001 

On the Web: http: / /www.bhphotovideo.com 

TO INQUIRE ABOUT YOUR ORDER 

800 221 -5743 212 807 -7479 
OR FAX 24 HOURS: 

800 947 -2215.212 366 -3738 

í'ar canon 
IF+ Series 1/2 -inch & 2/3 -inch Zoom Lenses 
Canon's IF. )amity of lenses are engineered to meet the needs of the next generation of broadcast- 
ing while meeting the standards 01 today Resides having the widest wide angle lens available. the 
IF. lens series have wider angles at shorter M 0 D ¡Minimum Object Distance). provide higher 
MTF performance and meorporate 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 
.1 rein generation internal focusing lens with the shortest MOO and widest 
n gee of any standard lens the 415aX8B IRS/1A5 is a standard ENG lens that 
inis you shoot in tight or restricted areas at the closest mimtmum obtect dos' 
malice ever possible and capture more of the subtect It incorporates all the 
great features of IF °lenses including a builLin 2 % extender. high MTF perfor- 
mance HI CD glass square lens hood and Caro" s 'Elimonite Grip 

J20ax8B IRS/IAS 
Excellent for ENG sports and production. the 420a %8B 
IRS -IAS lets you squeeze in shots tram 8mm and still 
take you all the way out to 320mm with ris burn -rn Men- 
der Incorporates all If. features. plus Is the Only lens 
Ibesides the J9a %5 2B IRS AS) with aVarmPolar lens 
hop-t enaClinl 'ctalign of attached fillers 

JVC GY x2B 3 -CCD S -VHS Camcorder 

Maio lens Mitt .eptional sensitvity of F8 0 al 2000 lux and LOLD% 
mode lets you s' .o light' Shoot superb footage with excellent Color bal- 
ance at a mere l; 
Variable Scan avows nose -.free shooting Of a computer screen 
Full Time Auto White Cuculi lets you move from incandescent to 
fluorescent to outdoor lighting without Changing whole balance or the filter wheel. 
(hock Record Mode when turned on the camera is set to the auto iris even it lens 

os set at manual Also activates Automatic Level Control and E Wendel? Electronic Iris which provides bolt, variable gain and variable shut- 
ter Shoot continuously from dark room to bright outdoors without having to adlusl gain it s or ND filter 

Dual output system allows camera output to be connected directly to an external recorder 

NEW! KY -D29 3 -CCD Color Video Camera 
On 

e 

of the most sensitive cameras ever developed the %Y-D29 sets the standard 
for 3 -CCD cameras and is also ideally suited for today s digital recording formats 
With a sensitivity F1 t at 2 000 lux the KY-029 can shoot in light as low as a 

remarkable 0 35 lux It also offers a signal-to-noise ratio 0165 dB with its DNA 
'unction ono. and delivers 850 lines of horizontal resolution The exceptional reso- 
lution and sensmvrty of the %1-029 are achieved by three new 760.000 pixel 2/3- 
interline transfer DTI CC05 the highest pixel count in the industry 

All -NOW Digital Signel Processing Forms toes 
Advanced 14 -bit Digital Signal Processing 105Pí and 3- dimen. wide Range of 
Slonal Digital Noise Reduction 130 DNnI cucunry make this Application 
camera ideal lot acquisition with todays popular digital formats The AY-D29 15 

especially JVC s revolutionary new DprtalS loaded with a 
DSP withal the camera provides astonishingly crisp. high-quality wealth of nigh- 
images while mrmmaing analog distortions and noise DSP also 
makes the camera more flexible and easy to use It even range of broad 
smooths the transitions between gain and whole balance settings cast and professional applications Built-in continuous auto black 
so that viewers wont notice sudden changes of settings while (CAB) eOnllnuou5il takes a black balance setting and lull,tirlle auto 
the tape is rolling white for continuous compensation of color temperature changes 
Digital signal processing is enhanced with new 30 digital noise balance me camera mn real lime. all the time This allows you to con - 
reduction mrculry to make rl even more practical By mixing tentiate on gelling the shot and not on adluSting the camera 
multiple flames to cancel out random noise then using mollon Because different shooting situations regime Ilemtllrty, the CY -029 
detection to minimize lag. JVC s exclusive 3 DAR produces offers setectable vertical resolution In the Standard Mode the cam - 

dramatic results far superior to any other DSP camera era produces 380 TV lines o' vemcal resolution However in the V- 
Soper Lelia for Extremely Low Light shooting Plus high vertical resolution mode the amera puts out 420 TV lines 

Incredible new Super LOWx technology allows you to obtain a of vertical resolution allowing you to increase veroal resolution 
broadcast- quality picture in light as low as 035 lux this extra- without sacrificing sensitivity or lag while maintaining 850 IV lines of 
ordinary low light capability 15 the best ever achieved and is horizontal resolution 
made possible by ullluing JVC s exclusive loLux dual pixel Focusing is easier than ever with Accu -FOUs By momentarily 
readout technology (Increasing gain by 6 dB without introducing decresrrp depth of lied. tasi 8 critical locus is achieved Instantly 
noise) while at the same lame doubling the pixel readout Integra- Commonly used features can Oe activated w pout having to scroll 
hon time to 1/30 second through layers of menus features such as shame c0'ilrol. variable 

Genetti. Dogleg Capability scan black stretch. black compress CAB. Iris modes Accu'FOCus. 
Extremely high quality 4 2 2 digital recordings can be made by DNA and tetra are au menu-free And for those times rotten events 
docking the %Y D29 to JVC s Dpllal-S BR-D40 lockable move so last it prevents you from making am settings whatsoever. 
recorder This dlgrlal combo produces recordings lar superior to the AD29 's full Auto Shooting IFASI mode Controls all of the cam - 
any component analog camcorder or d 1 1 digital era 5 requiring you control only the focus loom and tripper 
camcorder The 6V-D29 also docks directly to JVC s BRDV10 Other camera features include a burlt-In lime/dale built-in zebra level 
DV- format and BR -5422 5 -VHS dockable recorders andcan dock selection swdch an stop display in the viewfinder and a'battery 
to Betacam SP recorders usine an adapter remaining' display for Anion Bauer battery packs A special Black 

performance features making n ideal for a wide 

Panasonic 
Broadcast &Television Systems 

AG-DP800H 7,SúaERcAm 
S -VHS 3-CCD Digital Signal Processing Camcorder 

¡.CDs with halt -pitch pixel onset achieves 
S N ratio of 6058 and sensitivity of IA at 

ro00 lo, Addit orally 1 ^e',ane Interline Transter IFITI CCDS nnnlmlle verti- 
cal smear even in very blight illumination 
Digital Signal Processing circuitry provides lour valuable benefits 

' Consstently reliable uy -10ipec performance 
e adlustment of a wide range 01 parameters 
nary storage and instant recall of specific settings 

rie flexible and higher quality image processing easier aintenance 
Super High Gain mode avows 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. 
Synchto Scan function allows flicker-free shooting of computer Hasa 26-prn connector for convenient backup recordings using 
monitors Electronic shutter increments can be sel variably an additional VCR equipped with a 26 or 14-pin connector 
from 1/61 seconds to t 253 of a second Phantom power can be supplied to an optional mrc Power can 
Bu It- n ntemal time code generator lets you record with he switched oft to prevent battery drain when not in use 
SMPTE LTCVItC ILOnglodinalNertical Interval, time code 

wOP -SO(IN "LS" Peda's: 
DP -8009 Superam 3 -CCD camera head with 
1.5- electronic viewfinder and Anton Bauer Gold 
Mount battery plate 
fupnon S14x7.5 BRM 14'1 servo zoom lens 
CC -S800 soh carrying case 
WV-0T700 tripod mounting plate 

DP -11000 -%L" Papule: 
DP-1300H Supercam 3 -CCD camera head w/1.5- electronic 
viewllnder and Anton Gavel God Mount battery plate 
Fulinon S14n7.5 FIRM 14 1 servo Zoom lens 

CC -H800 Thermadyne hard Shell carrying case 
WV -0T700 tripod mounting plate 
Two Anton Bauer Digital impact, 14 batteries 
Anton Bauer 2- position quick charger 

! 72 sachtler 
VIDSO 14/100 PLUM MEAD 

Seaver Touch and Go System 
Integrated sliding battery plate 
Strengthened dynamic counterbal' ` 

2 steps 
in 

m 

ctmnlesS leak proof Ilmd damping 
with three levels of drag 
Vibrationless vertical and horizontal 
Makes 
Built in bubble for horizontal 
leveling 

HOT P00 TO 0 
Especially developed for use in 

ENG. the Hot Pod tripod i5 the 
fastest on the world The central 
locking system is activated on all 
three legs at the same time, while 
the pneumatic center column eas- 4 
ily makes rt 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 is handle located al the center of gravity 

ENG TWO -STAGE TRIPOD SERIES 
Saone. Iwo -stage tripods have an enlarged height range dower 
bottom and higher top position) so they are more universal Legs 
can be locked in seconds with Sachllers quick clamping -here are 
also heavy duty versions for extra stability The heavy duly 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! Sachtier CADDY systems 
'sachtler quality is available to low budget users The price of 

,rJ Y system includes the new 7-step dampened CADDY fluid 
Jra -light but rugged carbon fiber tripod. lightweight 

and either a son bag or cover The CADDY fluid head fea- 
r pan aun. 7 step adlustment lot quick counter 
+.mild the self-locking Sachler Touch and Go System 

CAD 01 Singe. -SING. ENG Canon Fiber System: 
'.ro f fluid Head ENG Single -Stage Carbon Fiber tripod 

' )3 Lightweight Spreader Transport Cover 100 

CAD 2A 2 -Stage ENG Carbon HMI System: 
430Y Fluid Head ENG 2 -Stage Carbon fiber Tripod 

So 100 Lightweight Spreader Soft padded ENG Bag 

Lebec 
MATT HEWS 

P100 Portable Pneumatic Pedestal 
The P100 is a small size pedestal finat offers great llexrbllrty with 
out taking up too much space Featuring an advanced air pressure 
system. the P100 smoothly handles lads up to 
66lbs easily accomodaling prolssronal cameras 
used on a studio Ideal for CAT/ small studios. 
event and wedding video as well as all kinds of 
industrial and Institutional applications 
All Pressure System: 

All pump attached to the main body frame allows 
air to be pumped into a column anywhere and 
anytime - n while a camera is mounted on the 
pedestal Thieve 

camera 
s allows you to check and adlust the 

a pressure 
e 

using the pedestal and avoid 
a 1 au 

Air 
over-long 

can be gradually 
adjusted by discharging an 
through a bleed valve when 
too much air has been 

pumped into the column 
There is also a relict valve that automatically leis air out 
when car pressure inside the column exceeds the ant 
Corm value. bringing it below the uniform value 
Large double wheel 5" casters allow the P100 to moue smoothly 
and quickly Wheels and caster exiles are easily tixed 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 tam 
pled in camera cables when the tripod is moved around in a studio 
Large steering wheel affords greater ease in handling when shin- 
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' I. 
The column and dolly can be quickly disassembled for conve- 
nient transport The column weighs 18 lbs and the dolly 16 lbs 

H80 Professional Fluid Head 
A premium fluid head the 1180 incorporates 
a patented drag control system that provides 
the smoothest pan and to available 

Unlike conventional drag systems that have 
lick stops at predeleimrned pmnls. Lines 

Continuous Drag Control System provides 
rnllolte control Ot 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 . 90° or -90° 
Designed to withstand the most demanding environments. the 
HBO is fully operational even in temperatures as low as -22 °F 

B80 supports up to 37 lbs and has a 100mm claw -ban to srmph- 
ty camera leveling 

H70 Professional Fluid Head 
The H7(1s patented counter balance mechanism sup- 
ports various operating configurations Including 
Stand-alone cameras camcorders and studio 
camel as with large vlewlmderS Perfect balance 
can be obtained with settings from 0 to 3 
depending on camera wepm Morn 15 to 33 lbs I 

and tin angle 
Sliding balance plate features a locking moha. 
nosm and allow a total 014 I t 00mm) o' travel for 
camera balance Has a 100mm claw ball 

SEVEN -O Y CU TOMER 'TI F TI N GUARA T 
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VIDEO and PRO AUDIO 
Announcing our relocation on September 2, 1997 
to a larger expanded facility at 420 Ninth Avenue 

(Between 33rd & 34th Streets) New York, N.Y. 10001 

NBC 
POWER VEST SYSTEM 

The Pow. Vest combines the comfort 
and can once of a photo journalist 
style ves .stn the power 01 NAG s 
highest 

1 
a;hy power belt Available 

in two S. s the Field model Is 

designer r use In a field production 
environ it while the Sant model is 

for shoo 3 events where style is 

ever,/ the Field model is rugged' 
ly const, tea from black high density 
weather if Talllstrc nylon and has an 

open -cu y e that makes it comfort- 
able tu i. ir in a variety 01 climates 
Also hat h grils adlustable design to fit almost any physical pro 
Portion 

Intern; n 1 external pockets Or blank tapes and accessories. a 

clear n rl window for a press pass or business card O-rings 
for cat and microphones. and an integral padded camera rest 
on the .ht shoulder 
Clever oncealed inside tne vest Is your choice 0112.volt 86 
wan h rir 13 2 -volt 95 wan hour nicad cell packs 
A confi too On the Iront features dual power outputs (dual clg 
arene. .a XLR or mixed) 
7 -stag gel- gua;e'. charge status indication and auto -reset 
short ,load protection 

The Ear node, is very similar to the Field except in place of 
rugged : ne and pockets it features shoulder to sternum black 
satin 'u ,bric Worn under a suit coat. Me Event model is tubs 
linguist, lie from a formal dress vest and it still reams interior 
and low tenor pockets Both vests include 300-sertes charger 

C(12 Mrs .n1 can be used with the optional IntelligWok Fast 

harger : tirs.). 

POWER CAN SERIES 
For pow ng single or multiple pieces o' 
12v DC iu pment for extended periods 
of time. 'thing beats the power and 
convex. at of NRG's Power -Can Series 
It integi rs an ultra -high capacity, high 
drschar, capable UPS type lead acid 

power t' , a world-wide fast charger. and 
comput. controlled monitoring system 
with dis. ry -in a single, rugged package 
Conned' p to four pieces Of e0lupmenl simultane- 
ously F n a midnight emergency scene to a wedding reception 
in the p. o the Power -Can delivers ample power for extended 
running roe 

Arche te n 8-t0 hours by simply plugging the Power-Can into 

any si ce of AC power 190250V AC) 
LCD c day Shows discharge/charge status. voltage etc. 
An ci arai "Power Dolly- allows the Power-Can to De rolled for 
easy Opod 
Availa' in 18 28 and 40 amp versions. each Power-Can tas 
either si clgaette lighter connectors, four d.pin XLR conned 

HIORITiA 
BSG -50 

Blackburst/Sync/Tone Generator 
The 85 50 provides an econor,ci means for generating the 
most c ' mon RS-170A video timing signals used to operate var. 
gus yid swnhers effects generators. TBCs. VCRs. cameras and 
video e controllers 

6 BNi our/pulse outputs 
Now (able 6 backburst. a sync. 2 subcarner 
Each ii. output individually semble for composite sync. com- 
posa" 'tanking. H- drive. or V -drive 
Sepa' '.r softer for each output -maximum signal isolation 
1KHZ 18 sinewave audio tone output. locked Io video 
Outpl can easily be contoured to meet 
speed user aide;: chie-' -eecs 269 

CSG -50 
C(lor Bar/Sync/ Tone Generator 

Ge-' 
tun ` a 

bars a mc,ist 
and n70ste 

Jls 
BLitt mer can 

auto . tm-ally 

sad video Out- 

put f n color bars to color black after 30 or 60 seconds Easy 

and wenient for producing tape leaders and striping tapes 
with ICI bars and black 
Fran' :artel selection of full-field or SMPTE color bar patterns Or 

colo atk (biadkbursti video output 
Indu I5 crystal-controlled. ,KHZ. OdB audio tone output 
Dut( IS video. sync. ref frame. l KHZ. Ode 
Aud one switches to silence and color oars mange to black 
woe s 1g 30 /60 second timer 
ruff 3 170A SC H phased and always correct 
No a etment required '349 

WE STOCK THE FULL LINE OF 
MORITA PRODUCTS INCLUDING: 

WG- n Window Dub Inserter 
TO-1 : GeneralorAnseder 
TRO '0 - Gneraloldnseeter/Search Speed Reader 

TRG /PC Has all dl the above plus RS -232 control. 
VITC Generator, LTC-VITC Translator 

VLT - ,r VITC -To -LTC translator 
.PC ' VITC -To-LTC Translator / RS.232 Control 

RLT 7 Na IEVO- 9800/98SOITC lo LTC Translator 
TSO ' 0 - NTSC Tat Signal Generator 
SCT ici - Serial Control Tiller ^mdulIrial" CO. 

Tlere -Oele Stamp. Tim. Code Captioning 
SAG ' c - Site Ana, Convergence Pattern and 

Oscilloscope Line Trigger and Generator 

GUDEÇAM 
V -16 AND V -20 

Professional Camera Stabilization Systems 
Tre GLIDELAM V -16 and V -20 Camera Stab (ration Systems allow you to walk run go up and 

sown stairs shoot nom moving vehicles ana travel over uneven terrain without any camera 

notability or Snake Designed primarily tor professional video and 16mm motion picture cam- 
as. the Glidecam V-16 stabilizes cameras weighing from 10 to 20 pounds and the V.20 from 

'510 26 pounds. They are both pertect for shooting the type of ultra-smooth tracking shots 
',Make your audience s and client s breath away - instantly adding high production value l0 

eery Scene With either of the "V'- series stabilizers you ll be able to otter the type of profes- 
sional shooting techniques that were available only to clients with lull budgets 
Whether you are shooting commercials industrials documentaries music vrdeOs. news. or full 
length motion pictures. the Glidecam "V' serpes will take you where few Others have traveled 

The Glidecam Support Vest 
The Ilpmwelgnt and comfortable Support Vest can be adlusted to tit a wide range of operators High endurance closed all. EVA loam 

padding and integral T6 aluminum alloy create a vest which an hold and evenly distribute the weight of the Glidecam V -16 and V-20 msys 
rem 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 IMorporatIng Integrally Shielded The Evos eletal. Dyna-Eastic Support Arm is designed to coon- 
Bearings creates tae super -smooth and pivotal connections teract the weight of the combined camera and Camera Mounting 
between the Irons end of the Dyna-Elastic Arm and the Camera Assembly by employing high carbon alloy springs The arm may 

Mounting Assembly The Three Axis Gimble provides Ile 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 effed' 
lively adiusts the Systems Center of Gravity The upper portion of 

the Sled's central support post includes guide markings. These 
mark^gs a"^-:: for accurate gamble positioning 

be boomed up and down. as well as pivoted In and out and see 
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 held 

adlusable to allow for varying Camera weights For safety. a Dual- 

Spring design Is employed Io reduce Spring failure damage 

ViP Video Lighting System 
Designed for r,deo '.'IV Sr stems provide 55 tO 500 v.an 

:apathies. powered by AC or DC Mount one on-amera 
on- stand or nand hold il Some ViPS feature adlustable beam 
angles All are light weight and convention cooled 

V -light 
Efficient enough to light a small room yet small enough to lit in a 

large pocket. the 1i-tight provides a broad key light back tight or 
fill light With umbrella or gel) 

Extreme wide -angle multi -use halogen source 
Mounts on stand. clamps. Doom. wall. window door-M0 
500 wan. AC powered (lamps not included) 

Hight 
Battery powered light provides excellent fill light. eye-lont or 
nighllghts. with good contrast control for news and documentary 
shooting 

Small and tigntweight (18 oz.) for on camera use 
Multiuse 61 focusing range with -l00 lamb damps not included) 

55 or 100 watt (12/14 volts DC) 

Includes mg lighter Connector or option 4 -pin OLA 

Pro -light 
Can be used as a low-level key or accent light fill non? 

Iw /diffuSmn I backlight Or background light 
Multi-use halogen locusingitilting controlled with one hand 
125 or 250 wan AC 100 wan 12':olt. or 200 watt 30 volt DC 

Optional cigarette. 4.pin and 5 -pin XLR connectors 
Lamps not included 

Cwnplaa Im. el Ural 11QAA. piing Mr an aaaalWln In MOO...Call 

Tota-Light 
'_.ides a base or bounce (pm. bacxngnt or oacngrouno Ilgrt 

Use it why an umbrella or gel frame with a diffusion Mt. It rs an 

ideal fill light or small soft key Or illumination toe copy work 
Multi -use halogen source with 360 no-yoke tilting 
Choice of 300. 500 650 or 750 watt 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 toff fill source With 
accessories hand -hold the Omnt 
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 al all voltages 

Choice of lamps 420 or 500 wan 120v AC. 650 wan 220240v 
AC. 250 wan 30 volt DC 100 watt 12 vol DC liamos not mcluCed 

DP System 
Only 39 pounds the DP Lon, offers a very powerful key backlighl 
or background light with or without diffusion When used with is 
umbrella or diffusion It provides a son key fill or side Ilght. It 

includes a SI reflector for an 8 t focusing range and a urge coon 
operating hand grip and knobs 

Multiuse halogen source with 170 no-yoke tilting 
Choice of 500. 750 or 1000 warps 120 volts. 
650 or 1000 watts 220/240 volts /Lamps not included,. 

Dfli0 Logic 
Gold 

ries 
Mount 

ITAL 

Yauep Batteries 
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 - 
es. each DIGITAL battery has a bull -m microprocessor that communicates directly with 
Anton /Bauer InterActIve chargers. creating sonIboant new benchmarks tor reliability. pertor- 
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 DIGITAL TRIMPAC 
The ultimate professional video battery and recommended for all applrations Extreme,, ;- - -' ' 

The premium heavy duly Doial Pro Pac cell Is designed to deliver long life still pas mo'n am.- .e r n. , le slide- 
and high performance even under high current loads and adverse conditions in batteries High cottage anion ago Logic Series tech. 
Its sue and weight creates perfect shoulder balance with all camcorders nology eliminate the problems that cripple conventional 

DIGITAL PRO PAC 14 LOMB IMES MEAD BATTERY 12 von Slide -in type batteries The professional choice 
14 4v 60 Watt Hours 5 1/8 lbs. Run time 2 hours O 27 wafts. for appucatons drawing less man 24 cans 
3 Ms B 18 watts 

OMRAL PRO MC 13 LOGIC VMS NICAD BATIEIIT (MRAL TRIMPAC 14 LOGIC SERIES MCA( BATTERY 

13 2v 55 Watt Hours. 4 3/4 Ms Run Mme 2 hours 4 25 wafts. 14 4 v 43 Wan Hours 2 3/4 ms 
3 hours 3 17 watts Run time 2 hours a 20 watts. 3 hours 4 13 watts 

InterActive 2000 Power /Chargers 
QUAD 2702/2401 Dual 2702/2401 

Two -Position Power /Chargers Four -Position Power /Chargers 
The boniest rand 
slimmest) full featured 
our position chargers 
ever They can fast 
charge tour Gold Mount 
baneneS and can be 

expanded to charge up tc 

rnt 
ÿ 

soh! They also offer pov.e'x 
from any AC main. all in a 

cackage the size of a noteeoo xk5V 
computer and weighing a mere tour 
lbs' The 40 wan 2401 can charge PrOPacs in two flours and 
TnmPads in one Add the Diagnostic: Discharge module and Ine 

QUAD 2401 becomes an all purpose power and lest system The 

70 watt QUAD 2702 bundles all Power Charger features in the ulti- 
mate professional power system 

Inc DUAL 2701 170 :. 

and 2401140 wane are 

sleek rugged and econ; '' 
cal two positron 
Power Chargers that nave 

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 Tnmpacs in one Their 

Ompact lightweight package design makes them the ummale trav- 

el Power'Chargers They can also be upgraded with Me 

Diagnostic/Discharge Module andar with the Expansion Charge 
Modules to charge up to so naves of any type 

ACCOUNTS ME 

PHOTO - VIDEO - PRO AUDIO 

PROFESSIONAL VIDEO TAPES 

I 

Professional Grade VHS 

PG-30 2.29 eG -60 2 49 2.69 

Superlog Grade Double Coated VHS 

SG -30 3.39 SG -60 3 99 4.49 

64715 S -VIS Double Coated 

SI I) I 6.99 ST -60 7 49 7.99 

M221 Hi S Double Coated 

Metal Particles Metal Evaporated 
4.99 9.39 
6.49 
8.49 

M3215P Metal Bela IBox I 

17.95 
' 

18.19 
cam 

22.95 31.95 

DP171 (WC PRO 

8.29 9.99 
22.49 - 23.99 - 

maxell 
HI8 Metal Particle (MK 

P6-120 XR'a 

Broadcast Quality MM Metal Padlde 
P6.30 HM BC 5.39 06-30 KM BO 

P6-120 HM B: 

10.49 
13.99 

19.95 

49.95 

12.99 
34.99 
46.99 

6.59 

6 09 

7.99 

P PLUS Viet 
T -30 Plus 1.69 s 1.11 T -90 P us 2.09 

T -120 Plus 2.19 T.150 Ph,s 2.69 

HGX'PLUS VIII (Beal 
2.69 HG C'.'2. 2.99 NG%T-60 P -s 

HG%T-160 P 3.99 

80 Broadcast Quality VIM NO 
T-30 BO 5.49 - 6.19 T-120 BO 7.39 

BO Professional 5.9111 Ile Boa) 

ST-31 BO 7.19 ST-62 BO 8.09 
ST-126BO 8.39 ST.182B0 t7.49 

Betecam SP 

B5MSP 15.75 - 1'.75 B20MSP 19.75 

B30MSP 20.50 -' - 29.75 090MLSP 46.49 

Panasonic. 
Mlnl OV Tape 

Ay DVM-30 11.99 

AJ-P12M 1Me. 
AI-P33M 
AJ-P64L ¡Lam'- 

AI-P123L 

DVCPAC 

10.99 
15.99 
29.99 .. 

SONY- 

10.49 

ONY 
12 99 

29.99 
49.95 
64.95 

Ht -B Professional Metal Mee CNefee 
P6 -30 HMPX 4,59 P6 -30 NM 7.99 
P6.60 MMPX 6.59 P6-60 MME%_ 11.49 
P6- 120HMPk 8.89 P6- 120HME%... 16.40 

X1.8 Metal Evaporated EdIM (MAD) 
66-30 HMEA. 10.49 06-60 HMEAO 11.61 
E6 -120 PUPA. _. 20.11 

PR Series Professional Grade VII 
T -30PR 2.39 ' -- 2.59 T -120PR 2.79 

PM Series Premier Grade Professional VM 
1.30PM 3.49 3 -99 T -120PM 4.79 

BA Series Premier HI-Grade Broadcaet VIM (In Boa) 
T -3013A 3.59 - 3.99 T -120BÁ 4.79 

MO Master Quality S-VNS Ile Boa) 

MOS730 7.49 "JS - -i 7.99 l'CS- -120 8.39 

NS 3/4" a-mello Broadcast Standard (In BOO 

KCS -10 BPS - 8.29 {C5 -20 ORS Im- 8.99 
NCA -10 BPS 8.19 {CA-20 BPS 8.69 
NCA -30 BAS 9.69 '(CASO BRS 13.39 

BIS 3/4" U -metic Readout Master (le Baal 
KCS -10 06V 8.79 {CS -20 %BR Imml). 10.19 
NLA -10 %BP 9.29 I(CA -20 XBR 15.69 
NCA -30 XBP 11.99 NCA -60 %BR 15.69 

(SP 3/4" Umtata SP Ireadeeet (Ie Bas) 
OSP- S10 Irr 9.59 KSP -S20 rid n 11.09 

KSP -10 10.09 NSP -20 11.59 

KSP30 12.99 KSP -60 16.99 

ICT Metal Betacam SP Baeedeat Master (Bo) 

BCLSM 
ismar 14.99 BCT -10M (Sra. 15.99 

BCT'20M 1s -'ai 17.91 BCT -30M Ismail, 18.99 
BCT'30ML 21.49 BCT'60ML _27.11 BCT -90th 41.99 

Meal IV Tepe 

DVM- 3OEXM's -Chip 15.11 DJM -60EXM w /Chip 19.95 

OVM -DOER "No Chip 12.95 DJM -60E% "No Chip 14.99 

DVM -30PR "No Chip 9.95 DJM -60PR "No Chip 12.95 

Fell Sin DV Tape with MEW, COIp 

DV-12OMEM 29.95 DJ- 180MEM 34.95 

PIO Win Professional (VEAN Tape 

PDVM -12ME Minh, 24.50 '7/51-22ME Mii 26.95 
PDVM -32ME IMInu 29.50 PJVM IOME'Mmu 31.95 
PDV -64ME (Standard 39.95 PDV-94ME (Standard 44.95 
PDV'I24ME (Standard, 49.95 PCV'184ME IStardar: 59.95 

Circle (58) on Free Into Card 
www.americanradiohistory.com

www.americanradiohistory.com


PHOTO VIDEO PRO AUDIO 

THE PROFESSIONAL'S SOURCE FOR PHOTO 
119 WEST 17TH STREET, 

FOR ORDERS CALL: 

800 -947 -9928 
212 -444 -5028 

NEW YORK, N.Y. 10011 On the Web: hnp: / /www.bhphotovideo. rim 

tit FAX I'e rtr>t ti : 

800 -947 -9003 
212 -444 -5001 

Panasonic 
WJ -MX50 Digital A/V Mixer 

Four input snatcher and any two sources can be 
routed to the program busses 
Two-channel digital frame synchronization permits 
special effects in each AB bus 
Combination of 7 basic patterns and other effects 
creates 287 wipe patterns 
External edil control input for RS -232 or AS-422 ser- 
ial controls Also has GPI input 
Wipe boundary effects soft/border (bold. 8 back- 
ground colors available) 
Digital effects strobe. Still. mosaic negative positive. 
Paint. monochrome strobe. trail, and AV synfhro 
Real-Time compression - entire source image is 

compressed inside a wipe pattern 
'Scene Grabber' - move a pattern while upholding 

the initially trimmed -in picture integrity 

Non Additive Mn INAMI 
selects between A and B 

sources passing only 
the signal with the 
highest luminance 
value 

fade -in and fade- 

out video. audio. 
Dales individually or 
synchronously laded 
Down stream keyer with selectable sources 
from character generator or external camera 
Eight separate memories enable Inotant recall of trequently used effects 
8 preset effects including Mosaic Mix. Position Stream Corkscrew, 
Bounce. Flip. Shutter. Vibrate, and Satellite. 
Audio mixing capability o15 sources with 5 audio level adjustments 

BTS 1360Y 
13-Color Video Production Monitor 

The BT- 51360V is a full- function Cio'- . 

They include. superb 420 ne nor z0'ß vii S . see s 

matcc while balance circuitry, blue-only mode underscan ano pulse cross All Inns (louse, - 

rugged rack mountable metal -hybrid cabinet So for long -term reliability in any proles" 
application, the Bt-St360V 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 led with the same sync signal. 
Blue Only mode plus Chroma selection provide a monochrome image 
for line adluslment of contrast brightness, chrvmmance 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 of video /audio inputs and outputs 

underscan -shrinks 
the scanned area of 
Me picture tube 
approximately 5% 
enabling the entire 
active picture area to 

be displayed Lets 

detect intruding rd- 

eras and mike boor 
Swrlchable color temperate -es or 6500 °K (broadcast standardi 
or 93001( dos pleasing picture) 

Built -in speaker and headphone lack 
Rack- mountable with optional BA-131 brackets 

BT S 1360Y Olympic Demo Special! 
We have a limited stock of BT- 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- 14N1U/14N2U & 20N1U /20N2Ú 

13" & 19" Presentation Monitors 
.VIIh high quality perlormance and tiexibility Sony s presentation 
monitors are ideal ror any environment They use Sony's leg- 
endary Trinitron CRT and Beam Current Feedback Circuit for high 
'esOlution 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 PVM44N1 UI2ONIU are 
designed for simple picture viewing, the PVM-t 4N2U and 20N2Ú 
add RGB input and Switchable aspect ratio ror more sophisticated 
applications 

They Future: 
500 lines of resolution to match DV. DVCAM and DVCPRO 
recording capabilities 
Beam Current Feadback for color temperature stability 
They handle four worldwide color systems NTSC. NTSC 4 43. 
PAL. and SECAM 

On screen display in live languages Picture adjustments (chrome . 

Phase contrast brightness) and setup adjustments (volume, 
aspect ratio/ are displayed as easy-to -read on screen menus 
Buil-in speaker for small audiences without the expense of an 
external sound system 

Closed captioning is available With 

the optional BKM-104 
Caption Vision Board 
Designed with a sturdy 
metal cabinet for stabili- 
ty, durability and rack 
mounting. The 13 -inch 
series mount in a 19- 
inch rack with the MO- 
5020 Rack Mount 
Bracket The 19 -inch 
monitors with the SLR 
1034 Slide Rail Kit 

PVM- 14N2UI2OR2U 
Only) 
Remote Control (Last Input Switch) Contact closure remote con- 
trol allows you to wire a remote to an existing system so that the 
monitors Input can be remotely controlled to Switch between the 
last previously Selected input and the current input 
With the PVM-t 41102 and PVM -2042Ú Series. the aspect ratio 
is switchable between 4 3 and 16 9 Srmp% by pressing a bon ,'" 

PVM- 14M2U/14M4U & 20M2U /20M4Ú 
13" & 191e Production Monitors 

Sony's best production monitors ever. the PVM-M Series provide External sync input and output tor synchronization with other 
stunning picture quality. ease of use and a range of Optional lunc- equipment Can be sel so that it will automatically switch 

ons They are identical except that the "M4' models incorporate according to the input selected 
Sony's state- ol'lhe-art RR Trtnllron CRT display technology and 
rave SMPTE C phosphOurs instead of P22 

HR Trinrtron CRT enables toe PVM-14M4U and 20M4U to dis- 
play an incredible B00 lines of horizontal resolution The PVM' 
14M2U and 20M2U use an aperture grille dol pitch of 0 25m 
10 offer 600 lines of resolution M4 models also use SMPTE-C 
phosphours for the most critical evaluation of any color sublect 
Dark tint for a Mghel contrast ratio (black 10 white) and Crisper 
sharper looking edges 
Beam Current feadback Circuit 4.3/16 9 switchable aspect ratio. 
Each has two composite iBNCI. one S-Video ant component spul 
,R-VIS-n analog RGB( for flexibility For more accurate Color repro - 

autlmn the component level can be adjusted according to the input 
system Optional serial digital interface kit BKM-101C !video i and 
?KM- 102 ladle( tor SMPTE 259M component serial dignal input 

- .Iltnsystem monitors they are equipped to handle lour 
stem signals NTSC. NTSC 443. PAL. and SECAM 

Swrlchable color temp 6500K !broadcast). 9300K (pleasing pic- 
ture), User preset í3200K to 10000K, 

Underscan and Hilt delay capability In underscan mode the 
entire active picture area Is displayed allowing you to view the 
entire image and check the picture edges H V delay allows view- 
ing of the blanking area and synciburst timing. 
Using color bars as a reference. Chroma'Phase setup mode 
tacinlales the complex. delicate procedure of monitor adjust- 
ment Especially convenient when used with computer -based 
editing systems 
On-screen menus for monitor adluslment operation 
Parallel remote Control and Tally via 20 -pin connector 
Sub control mode allows fine. on-screen adluslment of the center 
"0etent value of the contrast. brightness Chrome and phase knobs 
PVM44M2u /M41.1 mount in a 19-inch rack with the MB-502B 
Rack Mount Blacker The 20M2U /MdU monitors mount with the 
SLR -103A Slide Rail KIt 

TO INQUIRE ABOUT YOUR ORDER 

800 221 -5743.212 807 -74 9 
OR FAX 24 HOURS: 

800 947 -2215.212 366 -37 c 8 

aÍTEaSENNHE1SERe 
Condenser Microphones 
Unlike traditional condenser mrcropho acitive transducer 
condenser microphones is pad of a tune:.. 

rinator 
circuit 

relatively low impedance audio signal which allows further processing by . 

banal bi -polar low noise solid State circuits Sennherser microphones ochres-' 
anted floating output without the need for 8010 transformers, and insures 
distortion tree response to audio transients over an extended frequency rand 
RF -design yields exceptionally low noise levels and is virtually immune to 
ty and moisture The comparatively low RF voltage across the elements 01 

transducer also eliminates arcing and OC- bias creeping currents Sennherser 
employs AF- technology to control residual microphone noise. Optimizing the 
transducer's acoustic impedance results in a ruther improvement in low noise per - 

lormance. Sennherser studio condenser microphones operating according to this 
RF -principle have proven their superior ruggedness and reliability on the past 

decades under ever-' nonce able environmental con on 

MKH 40 P48U3 
Cardiold 

Highly ver svIlle ow nslorlron push -pi.l. element 

TransfOrmerless RF condenser Mph output level 
Transparent response switchable proximity EO Recommended 
for most situations. including digital recording overdubbing 
vocals percussive sound, acoustic guitars piano brass and string 
instruments. Mid-Side 04-S/ stereo and r a x 

Vocals when used with a pop-screen 

MKH 60 P48U3 
Short Shotgun 

Short rnterterence tube Ri condenser 

Lightweight metal alloy transformerless low noise symmetrical 
capsule design. 

Smooth off-axis frequency response Handles extremely nigh SPL 
1135 OBI ideal lot broadcasing, Ilse video sports recordnp 
interviewing rn c owded or noisy env ronme ^s Excellent for stu- 
dio voiceovers 

Di t ital Multi-Track Recordin 1 

TASCAM DA-88 
Ate system ensures no tracking errors or loss of synchronization All eight tracks or auo..r 
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 DIA at either 44 1 or 48KHz 
The frequency response is hat from 20Hz to 20KHz while the dynamic range 
exceeds 920B 
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 IOr poor timing 

SONY PCM-800 
Flawless sound quality. outstanding reliability and professional audio interlacing with 
AESrEBU digital r0 and KLR analog 110 connections 
Combines audio functions such as precise auto punch in/out digital cross lade 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 6. in 01% incre- 
ments and a flat frequency response from 20Hz to 20khz 

Operate up to 16 PCM-8O0s in perfect sync with optional RCC-S1 sync cables for up to 128 channels of digital audio recording. 
Optional DA8K-80t Sync Board provides SMPTE'EBU time code generation and chase sync It locks to the incoming time code with 
subtrame accurate onset- ideal for audio40llow-video applications. Also synchronizes to external video reference signal 
Optional RM'D800 provides comprehensive remote control over all PCM -800 functions. The RM -0800 can control up to six units for 
up to 48 channels 01 dignar attic 

ALE-SIS adatxt 
8 -Track Digital Audio Recorder 

Oee Dry arc-eatie lODI Te ADA O' sers ru, 111u.1 

track recording With new features and enhanced capabilities the ADAT -XT operates up 
to four times faster than the original ADAT offers an intelligent software- controlled tape 
transport and provides onboard digital editing and flexible autolocatron 

Onboard 10-point autolocate system provides quick access IO 

multiple tape locations. Four specialized locate points make your 
recording sessions quicker and easier 
Includes remote control with transpOrl and locate functions. 
offers a Iootswitch lack for hands-free punch-in 
Advanced transport software continuously monitors aut010Ca- 

s 
performance and the head constantly reads ADATs burl -in 

riole-accurate lime code-even In fast wind modes 
- rt Braking software lets the transpon quickly wind to 

v .. r genpy treating the lape 

Servo -balanced 56 -pin ELCO connector operates at .4dB to 
interface with consoles with .4 dB bal,'unbal inputLOutputs. 
Also unbalanced 0dß inputs/outputs (phono connectors) 
Has an electronic patch bay built-in so it can be used with 
stereo and 4 -bus consoles 
Make flawless cOpy'oaste digital edits between machines or 
even within a single unit Track Copy feature makes a digital 
Clone Of any track Or group 01 tracks) and Copies it to any Other 
Track lOr group) on the same recorder The y 0 to 
assemble composite tracks tor digital ea'.nc 

ANTEX 5tudiaCard 
4- Channel Digital Audio Card for Windows 
ine 'e.t gonorafior -. diyta tut, !, n,e.:eskt.,O SI e O0ard r u Ur "n Iarr qaiil ,: gnu, 
audio adapter with advanced features. studio-quality specs and professional connections. 
Unmatched in quality. flexibility and expandability. II features 4 tracks of audio sound and real- 
time digital mixing capabrlity.making d the ideal board for musicians who want digital multitrack - 

rng and mixing on their PC. or producers looking Or a versatile board for post-production digital 
audio editing and uncompromised audio quality StudioCard rs 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 O section and high quality A D and D A converters A 
PCI -based 32-bit memory mapped board, II delivers less than 
0 003% total harmonic distortion and 92dB dynamic range Plus. 
a PLI -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 /0s rr4dBu or -10 
dBVi and AES;EBU or S,PDIF digital I/O It also offers a MIDI pod 
with deep buffers and time stamping. No matter which type of 
equipment you have StudioCard roll integrate into standard stu- 
dio environments 

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 SiudioCard s multiple adapter 
capability This means you can install multiple StudioCards in a 

single computer for up to 16-frack recording Start with one 
StudioCard today ' add more StudroCards tomorrow Also 
included is an on -board SP. expansion connector for plugging 
in optional daughtercards for compression or enhanced DSP 
operations 

Minimum SMppmg USA ¡Except AK 8 NU $7.00, up to 3 lbs. Add 60c for each additional lb. For ins. add 40c per $100 1997 BAN Photo Video. Prices are valid sublect to supplier prices. Bot responsible for typographical errors. 
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VIDEO and PRO AUDIO 4IP 

Announcing our relocation on September 2, 1997 
to a larger expanded facility at 420 Ninth Avenue 

(Between 33rd & 34th Streets) New York, N.Y. 10001 

gl l KNOX VIDEO 
S4x4 /8x8/ 16x 16/ 16x8/1 2x2 

Video /Audio Matrix Routing Switchers 
Knoó may of high per 
easy -t Ise and very a l t o ' ' .' 

they a opt and roule ion the, eihw Cigli, 
Ireclud i 

e 
oft-the-air and non- timebase corrected video, They also route 

balanc Of unbalanced stereo audio The audio follows the video or 

you Oe1 route the audio separately (breakaway audio) Each of the 

swots, i offers easy manual control via front panel Operation They can 

also b- o strolled remotely by a computer a Knox RS Remote Controller 
or by Knox Remote Keypad via their RS232 pon Front panel LEDs 

indicar he current routed pattern at all times and an inlenal battery holds 
and r- o -es current aptterns in case of power interruption Totally versatile. Knox stoners are 

for ape 'Teons such as studio-feed control and switcher input control plus they have an intema- 

ing to . - uerice of patterns for surveillance applications as well 

As c: 'pules virtually any one-volt NTSC or PAL video sig- 
nal e 

.lading off-Me -air and non-timeoase corrected -to 
ary lveaeo Outputs 
Acct and route two -volt mono or stereo unbalanced audio 
mow to any or all audio outputs 

Vide lyd audio inputs can be routed independently (breakaway 
stet audiol, they dont need to have the same destination. 

Can 'tre and recall preset cross -point panels Not available 

On H 2x2 
1 

Fror ' ,rani) key-pad operation allows easy manual operation 

Can cc be controlled via RS-232 interlace with optional RS 

Rem 'e Controller or Remote Keypad 
Inte e1 timer allows manual or automatic timed sequence of 

pan- its -ideal for surveillance applications 
Ron rani! LED indicators display the present routing patterns 
ata ' noes 

An internal battery remembers and restores the current pal 
tern In case of Power faelure 

Internal venecal interval switching firmware allows on -air 

switching 
Housed in a min profile rackmount 1 chassis 
Also except the ASt 2x2 are available In S-Video versions 
with without audio 
Models RSI6x8 and RS16.16 are also available in RGBicompo- 
rent version 
With optional Remote Video Readout the RSI6.8 and RS1.16 
can display active routes on a monitor at remote locations na a 

composite signal from a BNC connector on the rear panel 

The R54.4. RS8.8 and RS16x16 are also available with bal- 

anced stereo audio They operate at 660 ohms and handle the 
lull range of balanced audio up to 4 dB with professional quick - 
connect Self-locking. bare-wire connectors 

StudioFrame 
Yei!;NC. Modular Video Processing System 

The I. is StudioFrame Series e5 a modular, flexible digital analog 
signa nicest system It is designed to emcrently and erres 
lively enibrne a wide variety of individual function lot ofoceSSOD 
bone such as A -D and D-A conveners video signal encoders 

and Ii offers audio and video distribution amplifiers and frame 

sync n zees into more complex function groups all in one 

equg -net mainframe The scalable nature of the StudioFrame 
desi( Il mvs It to be easily reconfigured and or upgraded as 

toda' vdeo standards and requirements continue to evolve The 

systs is based on two rackmount trame models the SI .3 and 

SF I- i rowing up to thirteen front loading processor boards and 

shift rear mounted passive interlace cards to be accommodat- 
ed in single chassis Both the Sludmframe SF-1 and SF-3 chas- 

sis a designed to meet the most stringent broadcast require- 
men- Toe SF -3 es a thirteen slot. 3RU chassis ivoire the SF -1 es a 

4 sIc IHU chassis All studio cards as well as the tv;o chassis 
are t red by a two year warranty on parts and labor with guaran 

tooted to endure s' - 

production van a" 
Broadcast) mot - 

A universal power 
operates at either 110 c' 240 
VAC. 50/60 cycle DC opera- 
tion Is optionally available as 

is a redundant supply with 
autOmahc switchOVer 
Dual exhaust fans main 
tarn proper airflow and cooling 
Hot swappable front card 
laaAng allows power-on 
removal-insertion of individual processing modules without dis- 

turbing others in the system All cabling can remain in place venue 

you service- any module An intelligent -cenlerplane provides 
Power sync timing and data distribution facilitating expansion to 

teed -hour turnaround service The units are ruggedly con- more complex More coshenecteve signal processing functions 

NovaASD /NovaSDA 
Analog to Serial Digital & Serial Digital to Analog Converters 
Coro nents of the Nova StudioFrame series. the NovaASD and the NovaSDA incorporate tee aTesl roe' 
v i d e s i n g tecnniques for high speed A -D and D-A signal conversion They are les e - 

mee it strringent broadcast reouirements and th en hotsv.appabie front card oadinc '- 

lop 
vilhout disturbing other cards in the system The NovuASD Is meal 'or for 'tedn 

, 1 , 1 5 digu'' aide0'mnias ana me No:aSDA rai r ac'g sera Nita g' 

SDP Serial Digital Component 
to AI dog Component Converter 

SA' 'I 259M 4 2 2 Serial Digital 

Co, ecnent lDl) input 
Eq e 

lied and reclocked serial oval 
co I onenl output 
An. iig component video IY R -V B- 

Y' .V AGB or RGB S outputs 
10 13 -A conveners 
Oi it level control 
'II and PAL compatible 

SDA -2 Serfat Digital Component to 

Composite and S -Video Converter 
SMPTE 259M 4 2'2 teal Digital 
Component IDs input 

Equalized and reclocked serial digital 

component output 
Dual composite & dual S -Video outputs 
Color bar output selectable 
10 -Sil D A converters 
Output level control 
N'SC and PAL compatible 

ASTI Analog Component lo Serial 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 Natal 
Component rat i outputs 
10 -bit D A conveners 
NTSC and PAL compatible 

bid 
Ai 

De 

Cr 

1C 
Pi 

N' 

il Component Converter 
eg _O'npone -I . -rice eY R -Y 9 
VI RGB oe RGB S input 
SMPTE 259M 42 2 Serial Digital 

nerve 1Dt1 Outputs 
t DIA converters 
re positioning control 

. ind PAL compatible 

SDA -3 

Serial Digital 
Composite In 

Analog Video 
Converter 

SMPTE 259M Serial Cigdal Composite 
D2.D31 input. 

Equalized and reclocked sera 1,q,al 
composite output 
Four analog c posite d- 'v.ets 

-e_out s+rtr' - nnveners 

ASD -3 Analog Composite to Serial 
Digital Composite Converter 

rap: a',ust "lent 

NovAMNR Median Noise Reducer 
Trie ITaMNR is a StudioFrame card that eliminates impulse and transmission noise cleans up satellite microwave and fiber feeds and 

fills CODEC and lane-based corrected videotape drop -outs Il features lull bandwidth. uncompressed 10 -bit digital processing for viti- 
mar 'ideo transparency as well as analog composite inputs and outputs 

El notes -sparklles -. those black and while dots That sometimes appear on remote Control s are accnssihle 'bean, Or 

vi i' ends The Nov'aMhA incorporates a proprletory adaptive three-dimensional med.- remote, - ' - ' 

ar ter that analyzes pixels trom several fields of video and replaces the emouIse noise switch -' 

w uncontaminated clean video noise s 

U 

e 

ade drop-Out cOmpensalinn replaces missing video information whether il is 

fr ; time-base- corrected VCR source or the decoded output of a CODEC feed Tm are remoteah. 
N MDR effectively Nis 'ri drOtouts with replacement video from the surroundme A so available in PAL and PAL -M 
pu 's and previous 

NC-8 RGB/Component to 
e it processing. 8 -ct;, 

Zr inenion delay. frame or n'ernu, 
Tv composite ano one Svideo output 
A oq RGB (Sync on Green or ail toreo. RGB Sync and VUV 

(B roram! inputs Also available'ev,lh Moping inputs 
V 1st le nr ratei 
Y.ra ('r. t .nn,.mn nerfnrmance 

Composite /S -Video Encoder 

Color bar output selectable 
Designed to meet he most stringent broadcast requirements 
Hot 5v;appable front card loading facilitates servicing wiffloul 

disturbing other cards 
it hip a Pei and PAL -M versions 

'I VIDEONICS P 
Animated Postscript Character 

and Graphics Generator 
The ^'_st ao. anceO genera, e.ee 3esegnee for multimedia and 

industrial applications. PowetScrept 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 ant allased. 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 mad no and'.ast rendering -even with the most complex images The 

PowerScnr me or With a computer. has a built-in TBC. offers a powerful and 

intuitive irra ratie for the desktop or can be rackmounted 

Powerful Character Generator 
Choose from 35 built -ere tents or download PostScript fonts from 

PC your 
PostScript owem ¿Q 

sghigh-speed 
RISC processor provides 'eat 

time 
Characters can be rotated at any angle scaled to any size. 

stretched horizontally or vertically 
Sy les include variable bold and italic underline and shadow 
Lop shadow variable daplaCement and opacely) Each charac- 

'+r can be adiusted separately 
ext can be positioned anywhere on the screen or automatically 

centered vertically or horizontally Lett right. top bottom and 

center IuslehcatOn is also provided 

Characters are automatically kerned using the fonts standard 
kerning mlormabon Spacing is highly flexible with variable word 

and letter spacing and line spacing (leading) 

Intuitive User Interface 
BuilhIn real -time object-based drawing tool and text editor -no 
computer or software reputed 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 loots Colors and other characters instantly 

Transparency and Colors 
Characters can be made transparent 10'100°°i over video other 

characters and graphics with 64 levels of transparency 
Opaque characters can use over 4 000.000 colors transparent 
charters can use over 8.000 
Different colors can be used for fill and outline (variable 
width) as well as each letter and each graphic 

WERTM 
criPt Dint 

IOW 

Roll, Scrawl, Animation, Effects 
Variable speed roll crawl and push (slide) in all directions 
Every test Object. graphic and logo can be animated Complex 
animations Include having elements 10110w paths. bounce. etc 

Elements can change outline andTt (ill color, transparency, post 
bon as they move and results are displayed In real time 
Move individual characters in Affe -enl 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 Idles 

Backgrounds and Graphics 
Titles can be placed on soled color patterned or graduated back- 
grounds or they can be genlockec to Incoming video 

Lines. squares rectangles. ovals and circles can be created and 

placed anywhere on the screen Each graphic oblecl can use a 

different color. transparency, rotation. size, fill and outline 

Imported Logos and Graphics 
Accepts most PostScr pt or ACT tormal graphics without modilt 
cation mponed Images can be ar y size and can be scaled 

skewed and rotated when placed on screen Transparency and 

anttaiiauieg can be defined when graphic is generated 

Expansion Capabilities 
Although PowerScrept operates on its own, you can still add 

peripherals and connect to a compiler or network Two PC-card 

slots allow the addition of non -volatile flash -RAM and Ethernet 
cards RS232 port allows connection to desktop computers for 

added storage and downloading of'onts or graphics from a PC 

LEADER 
Manufacturing lest and measurement equipment for over 40 years. Leader 

Instruments Is the standard which otnerS 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 lar 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 pans are used At each production 

.n subassemblies are separately tested before they are integrated into Me 1117- 

'Pd product then each product is tested again. This Is why less than half of 

leader products are ever returned for warranty repair or adjustment 

5860C WAVEFORM MONITOR 5850C VECTORSCOPE 
> opal waveform monitor. the 5860C features 1H. IV. 2H. The ideal Companion 'or l'e 5860C Wa, elvin Mon.tor Ihn 

r 1 s der and 2V mag time bases as well as vertical amplifier 5850C adds simultaneous side-by-Side waveform and vector 

sponse choices of flat. IRE pow pass). chroma and DIP StEP monitoring Featured is an electronically- generated vector 

"e latter facilitates easy checks of luminance linearity using the scale that precludes the need for fussy centering adlustments 

e signal A PI% MON output lack feeds observed (A or BI and eases phase adlustments from relatively long viewing dis- 

C Urals IO a OOrli.. m!"etor and the unit accepts an external sync lances Provision is made for selecting the phase reference 

reference V control of the DC restorer from either A or B enouts or a separate external timing 

IS also p reference 

5100 4- Channel Component / Composite WAVEFORM 
The 5100 handles three channels of component signals r'. 'beOn channel far cc ,r. '- component ' composite 

facilities Features are overlaid and parade waveform c vin! vector c or 'shark fin- displays 

ror timing checks Menu-doyen options select lr'-a - . 1,1 "'S, ., -or calibration preset 

front -panel setups and more onscreen reador.l 44e' souce cursor ime and volts. 

5870 Waveform/Vectorscope w /SCH and Line Select 
A two- channel Waveform Vector monitor the microprocessorun 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 

menus The 5870 cagy a c ed sion SCH measurement with onscreen numerical readout of error wits an analog display of SCH 

error over field and line times ter line select Is also featured with onscreen readout of selected hoes a strobe on the PI% MON 

Output Signal to highlight the r me and presets for up to nine lines for routine checks 

5872A Combination Waveform/Vectorscope 

5864A Waveform Monitor 
offers lull monitoring facilities 'Or 

cameras VCRs and video transmis - 

sloe (links The 5864A offers front 
panel selection of A or B inputs the 
choice of 211 or 2V display with 
sweep magnification and flat fre- 

quency response or the 

insertion of an IRE finer In 

addition a switchable gain 

boost of %4 magnifies setup to 30 
IRE units and a dashed graticule line at 30 

units on screen facilitates easy selling of master 

pedestal Intensely 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- 

toesCOpe the 5854 provides pre 
cesion checkout of camera 
encoders and camera balance 
as well as the means for ',Wise 
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 varable with frort 
panel controls for gain and phase adlustments A 

gain boost of 5% facilitates precise camera balance adlust' 
meets in the hem Supplied with a OC power cable 

Designed for EFP and ENG (electronic field production and electronic news gathering) ooeratmns. they feature compact size. light 

weight ana 12 V DC power operation Thus full monitoring facilltees can be carried into the field anc powered nom NP'l 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 

ALL ITEMS ARE COMPLETE WITH ALI. ACCESSORIES AS SUPPLIED BY MANUFACTURER "` 
Chyle (59) on Free Into Card 
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computers & networks 

(:ùntinued from page 22 

Thinnet 
Thinnet, also known as 10BASE -2 Ethernet, 

is based on 5052 coax cable and BNC connec- 
tors. The cable should be either RG -58 C/U or 
RG -58 A/U, and it should have a stranded 
center conductor. Thinnet cable runs should 
not be longer than 185 meters. The "2" in 
10BASE -2 refers to this length limitation, 
rounded up to 200 meters. 

Thinnet segments are different from the other 
topologies in this article in that the connections 
daisy -chain from one computer to another 
using BNC "T "s. The whole segment should 
not have more than 30 computers connected to 
it, and the segment must have a 5052 terminator 
at each end. That is exactly two 5052 terminators - not 
more, not less. Anything else and you are asking for 

Fiber installations require special connection systems and cabinetsto 
protect the cable from damage. 

Never use a coaxial stub to 

connect the center portion of 

the "T" to the computer. 

trouble. Note the terminator on one side of the BNC "T" 
on a computer at the end of a segment. 

There are a couple of things to watch out for in Thinnet 
systems. Be sure you are using the correct cable and 
connectors. There is a lot of RG -59 floating around in 
TV stations. RG -59 is 7552 cable. You might be able to 
get away with using RG -59 instead of RG -58, and then 
again, maybe not. One or two weekends spent chasing 
an intermittent caused by the wrong cable and you will 
wish you had done it right in the first place. 

Also, 5052 and 7552 connectors are different. You 
might not be able to see the difference, but it's there. 

The same thing goes for the terminators. Use 5052, not 
7552. Finally, never use a coaxial stub (a short coaxial 
section) to connect the center portion of the "T" to the 
computer, no matter how tempting. The Ethernet 
specification calls for a limit of about 11/2 inches from 
the center of the "T" to the Ethernet transceiver. 
Anything longer and you will have trouble with 
reflections in the cable. 

Fiber 
The cost and complexity of fiber systems have changed 

over the last few years. Today, fiber is really not much 
more expensive to use than UTP, and it has several 
advantages over 100BASE -T systems. First, it allows 
you to make your cable runs more than four times as 

long (412m, compared to 100m for 100BASE -T or 
UTP). Second, it provides complete DC isolation be- 
tween the computer and concentrator. Third, cable 
runs are immune to RF and impulse noise. 

However, there can be a downside to using fiber. It can 
be unforgiving when it comes to physical abuse. Fiber 
cabinets allow you to protect your cables when fanning 
out a multiconductor cable. They can also keep you 

from accidentally kinking or overbending 
a fiber cable. 

Clearly, fiber is the path to the future. 
UTP and coax will carry us only so far in 
the race to increase network speed and 
performance. Fiber allows for much long- 
er cable runs and much higher operating 
speeds. Some of the new gigabit networks 
are being built using conventional copper 
cable, but the majority of these networks 
will be built using fiber. 

You can find more information about 
networking on Dr. Spurgeon's Ethernetpage 
at wwwhost.ots.utexas.edu/ethernet. 

Note the 5051 terminator connection to one side of the BNC "T." 

Broadcast Engineering August 1997 

Brad Gilmer is director of advanced network opera- 
tions & technology for Turner Entertainment Net- 
works. 
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professional services 
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 

HAMMETT & EDISON, INC. 
CONSULTING ENGINEERS 
RADIO AND TELEVISION 

DANE E. ERICKSEN, P.E. 

Box 280068 
San Francisco, CA 94128 
707/996 -520 707/996 -5280 Fas 

NETCOM 
STATE OF THE ART ENGINEERING 

FOR AUDIO AND VIDEO 
ENGINEERING DESIGN CAD DRAFTING SERVICES 

CABLE FABRICATION PRE-WIRED PATCH PANEL RAC K< 
SYSTEM INSTALLATIONS EQUIPMENT SALES 

(201)837 -8424 
FAX 1201)837.8584 

aV EANE ', 17550 

classified 

CHAN ASSOCIATES 

Curtis Chan 
President 

... ,\dverti+ing 
l07 ,hado, Lane, Suite C 

PU. 80n 5509 
I ullerton, CA 92838-05119 
Phone: 17141 447-4993 
Fan. (714) 578.0284 
Pager (714) 506-1357 
t,,.w,.n.w,,. 

,mw4,,.7w1--- 

Tower Services Worldwide 

*Testing 8 Inspections 
*Structural Studies 
StatiUD namic Analyses 

VANTQZZI Failure Analyses/Risk 
.4'1 L 're.w -` Assessments 

*Location 8 HerghI 
Venfication 

93 Devine Street. San Jose, CA 95110 
Tel (408)297 -2700 Fax (408)297 -2766 

sfaínIessc inc. 
50 Years of Broadcast Power 

Design - Fabrication - Construction 
210 S. Third St. Voice 216.899-4871 
North Wales, PA 19454 Fax 215 -899 -9597 

FOR SALE 

TAPE 
ERASERS 
The World's Leader 

In Degaussers 

ERASES 
ALL VIDEO 

FORMATS 

The Eliminator 4000 
There's nothing better than the Model 4000 

to completely erase metal particle media in just 
seconds, including the hard to eliminate audio 
and control tracks. It's the one degausser 

approved by major television networks and 

production facilities across the world. Join the 

owners of the Eliminator 4000 and see what a 

Gamer Degausser can do for you. 

420019. 48th Street 
Lincoln, NE 68504 
1.800228.0275 
TEL (4021434-9100 
FAX 14021434 -9133 

mdustnes 

Circle (100) on Free Info Card 

* Studio Exchange * 

Burbank 
* ** 

(818) 840 -1351 Fax (818) 840 -1354 

New and Used Video Equipment 

AudioNideo Dealer 
Starring 

Panasonic & Sony 
CALL NOW FOR CURRENT 

SPECIALS 

BUY, SELL, TRADE & CONSIGN 

816 N. Victory Blvd. 
Burbank, CA 91502 

East Coast Video Systems 
consultants engineers systems integrators 

3 Mars Court 
Boonton, NJ- 07005 
9734020104 
Fax:973402.0208 on line In time 

D.L. MARKLEY 
8 Associates, Inc. 

CONSULTING ENGINEERS 
2104 West Moss Ave. 
Peora. Illinois 61604 

(309)673 -7511 

FAX (309)673 -8128 
Member AFCCE 

PROMOTE YOUR 
SERVICES 

and increase business. 
Call 800 -896 -9939 

CLEARLY PRUDENT. 
For video duplication, demos, audition reels, work 
tapes, our recycled tapes are technically up to 
any task and downright bargains. All formats, 
fully guaranteed. To order call. 

CARPEL (800)238 -4300 

BATTERY TOWN USA Energy Plus -, Inc. 
Ilttp: / /www.mindspring.com /- battery 
battery ®mindspring.com. 770 -975.8(152 ext. 
6210; fax 975-8915 Cell Choices & Specifica- 
tions; Best Value. BP -90's, NPISB's, Belts, Film 
Packs, Chargers. Inserts & Rebui lds for Sealed 
Bricks, Bricks, Belts, Film, Notebooks. Rejuve- 
nation contracts. Internet Access Special 
Promotion! 

- Advelt tise in Broadcast 
Engineering Classifieds! 

http ://www.broadcastexchange.com 
The new way to buy and sell preowned broadcast video gear. Free listings. database. 

1 -888- FAH -GEAR 
Toll -tree 24 -hour _ Broadcast 
Fax-on-Demand Exchange. Inc 

Dial loll tree or call +1310 442.8491 to have the latest hot list sent to your tax! rI 1 0 tl+t,1 tart Mt310 úeó7 
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BROADCAST PRODUCTS Bt 

S BE CK 
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 CUBS or 

RGB outputs. 10 bit DACs. Fits GVG 8500 /8800 

DA frames $ 895 

TBC -RMT - TB( 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 I, 2, or 3 modules. With 

3 modules. Now availabale for JVC 

machines - Series 22, 80, 85. $ 960 

=17 CLIILIEID_ 

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 

rT 1`- 
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.. $ 890 
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Iassified 
FOR SALE 

Cardb 

Hood 
rma 

DMAN 

rantees g 
vironme 

21-i 

onitor 
ed to 

w- 
rs tel mp :° be ip 

:o you today! For more information, call 

(310) 379 -6391 
°.0. Box e16, Hermosa Beach, 6190254 

zt/IfL. -.rat t . 

Circle (104) on Action Card 

COMPANY FOR SALE: MICROWAVE COM- 
MUNICATIONS SYSTEMS Profitable manufac- 
turer of proprietary microwave communica- 
tion systems used for high -end surveillance 
and remote television broadcasting. Innova- 
t ive and proprietary positioning and control- 
ling technologies. Newly engineered product 
line. Customer base includes premier federal 
law enforcement agencies and commercial 
television networks. Growing rapidly with 
.trojected 1997 revenues of S7.4 million. Lo- 
aced in Southern California. Direct all inquir- 
es to Huntington Holdings, Inc. at (213) 617- 
500. 

4 

'ERVICES 

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 of dougreene@ool.com 

Eng, Remote Camera to 
Eng Van for Live Hits 

Full Motion Colour 
Video/Audio 

Video Signal Processing 

470 Lines e 45+ db 

Miller Wireless 
3212 NW Ave. Suite C, Box 221 

Bellingham, WA 98225 USA 

M: (360) 715.3328 en: (360) 715.1239 
a-maw: milwireetelevar.com 

HELP WANTED 

CAREER OPPORTUNITIES 
Television Engineering 

We are a leader in the design and construction of many of the most prestigious broadcast 

television facilities in the nation. 
The explosion in electronic media and the digital revolution has dramatically impacted 

our growth opportunities. As a result, we are looking for a number of highly- motivated 
people to help us grow. 

Opportunities exist for Senior Project Managers, Engineers, Sales Technical Support 
Specialists, Computer System/Network Engineers with video experience and a number of 
other challenging positions. 

If you have experience in television engineering or a related discipline and would like to 

join a dynamic company, we would like to hear from you. Please send your resume and a 

letter describing your career interests to: 
Employment Manager, A.F. Associates. Inc. 
100 Stonehurst Court, Northvale, NJ 07647 

FAX: 201-784-8637 
No phone calls please. We are an Equal Opportunity Employer. 

TELEVISION CHIEF ENGINEER KBJR -TV6, A 
Granite Broadcasting station, NBC affiliate, 
seeks Chief Engineer possessing: Broadcast 
Engineering degree; FCC Gen 1. Class Radio/ 
Telephone License; proven operational man- 
agement abilities to include effective time 
management, cost management, the training 
and motivation of others and effective com- 
munications skills; thorough knowledge of 
broadcast law and federal requirements; adept- 
ness in R&M of RCA VHF transmitters, 1" & 
SVHS tape formats and microwave required 
and computer and digital circuit experience. 
Forward letter of introduction and resume to 
H.R. Mgr., KBJR -TV-6, 230 East Superior Street, 
Duluth, MN 55802. Fax 218 -720 -9699. EOE. 

O &M ENGINEER/TECHNICIAN to work in the 
Ivory Coast for a minimum 12 -month assign- 
ment. Overall responsibility for maintenance 
of the 27 -site TV /FM network installed by 
COMSAT RSI for the government of the Ivory 
Coast. Duties will Include general mainte- 
nance and response to calls for repairs, emer- 
gencies and customer support. Training in or 
familiarity with satellite RF equipment and 
TV /FM transmitters (Harris) a must. Knowl- 
edge of troubleshooting techniques, comput- 
ers and support systems (emergency power, 
AC) very desirable. Engineer should be a self - 
starter with good interpersonal skills for 
customer interface, familiar with working in 
Africa and have some knowledge of the French 
language. Excellent salary and completion 
bonus offered. Send resumes to S. Eklund 
COMSAT RSI, 22300 Comsat Dr., Clarksburg, 
MD 20871; fax: 301 -428 -5185; e-mail: 
Sharon.Eklund@COMSAT.com. 

DIRECTOR OF AUDIO PRODUCTION /AUDIO 
ENGINEER: One of the south's first full digital 
video production facilities needs aggressive 
person ready to take control and grow in the 
field of audio production. KTBS -TV, ABC, 
Shreveport, LA, has an immediate opening for 
an experienced, strong voice for commercial 
production, news, and station promotion. 
Individual must possess good interpersonal 
skills, as well as being capable of producing 
energetic, creative, and dynamic audio pro- 
duction for local, regional, and national mar- 
kets. 3-5 years experience is preferred. Full - 
blown audio suite is waiting for you. No 
phone calls. Send non -returnable demo tape 
and resume to: AAEI -BE, Box 44227, Shreve- 
port, LA 71134-4227. EOE. 

WE PLACE ENGINEERS 
USA & WORLDWIDE /\ KEYSTONE INT'L., INC. (11 J 16 Lein Road, Suite 900 

Pittston, PA 18640, USA 
Phone (717) 655 -7143 

Resume/Fax (717) 654 -5765 Ts? 

CANI 
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 Brow,, 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 

CSPAN IS SEEKING AN ENGINEER to operate, 
install, repair and maintain a broad range of 
television origination and transmission equip- 
ment with minimal supervision. Assures 
high -quality transmissions when stationed 
both in -plant and at remotes. Drives, oper- 
ates and sets -up uplink truck. Bachelor's 
degree, technical degree or equivalent with 
three years related work experience required. 
Demonstrated knowledge of installation, 
operation, maintenance and repair of a major- 
ity of television origination and transmission 
equipment with a broad knowledge of signal 
flow and routing. Ability to organize and 
troubleshoot in novel situations. Send re- 
sume and salary requirements to: C- SPAN /BE, 
Human Resources, 400 N. Capitol Street, NW, 
Suite 650, Washington, DC 20001. EOE 
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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 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, 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 #CYBE1) 

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 -8E2) 

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 SG-, 
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 /obs/ EOE. 

SONY 

classified 
HELP WANTED 
MICROWAVE RADIO AND SYSTEMS SALES 
Broadcast Microwave Services, Inc. (BMS), a 
COHU company manufactures transmitters, 
receivers, antennas and antenna systems for 
use in commercial, industrial and govern- 
ment applications, typically from 1.4 GHz to 
15 GHz. A position is available for an East 
Coast Factory Salesperson which will encom- 
pass preparing quotations to customer re- 
quirements, including system and link analy- 
sis, and travel related to customer visitations. 
The successful applicant will have a minimum 
of five years experience in a directly related job 
and, preferably, will have a minimum of BS in 
related discipline. Experience with govern- 
ment bidding and contract procedures is 
essential, export experience helpful. Please 
send resume including salary history to: Broad- 
cast Microwave Services, Inc., Attention: 
General Manager, Post Office Box 84630, San 
Diego, CA 92138-4630. An Equal Opportunity 
Employer. 

ASSISTANT CHIEF ENGINEER Highly moti- 
vated Individual with management ability; 
strong background in all facets of TV opera- 
tions from traffic to transmitter. Must pos- 
sess systems planning, maintenance and In- 
stallation knowledge. Hands on required. FCC 
general class license and strong computer 
skills preferred. Resume to KTXH UPN -20, 
Dept. B /E, 8950 Kirby Dr., Houston, TX 77054. 
EOE 

CHIEF ENGINEER Mid West indie, top ten 
market, looking for experienced broadcast 
engineer to manage growing department. Ex- 
cellent technical skills and supervisory expe- 
rience a must. Thorough understanding of the 
future of broadcast technologies also required. 
Send resume and salary requirements to: 
Classified Ad Coordinator, Broadcast Engi- 
neering, Dept. 787, 9800 Metcalf, Overland 
Park, KS 66212 -2215. 

ENGINEER /PROJECT MANAGER Experience 
in repair, maintenance, integration/installa- 
tIon of broadcast equipment for 
teleproduction, presentation and sound sys- 
tems. Were located in Phoenix and have 
career opportunities for engineers and project 
managers. We offer a generous compensation 
package and 401K plan. Please fax resume and 
salary history to 602 -274 -7416 Attn: J.L. EOE. 

WDEF-TV, A CBS AFFILIATE in beautiful 
Chattanooga, Tennessee has an opening for a 
Chief Engineer. Successful candidate must 
have at least 3-5 years transmitter experience, 
up to speed on all studio equipment and have 
good computer knowledge. Will be respon- 
sible for entire technical operation, including 
building and grounds. Will supervise staff of 
maintenance personnel as well as operators. 
Will be responsible for the preparation and 
maintenance of technical budgets, both short 
and long term. Should be hands on. Salary 
commensurate with applicant's skills and 
experience. Excellent benefits. WDEF is a 
Media General station, EEO employer, M /F. 
Pre -employment drug test required. Send 
resume to the attention of: Jim Grimes, 
President /GM, WDEF -TV, 3300 Broad St., Chat- 
tanooga, TN 37408. 
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CHIEF ENGINEER WPVI -TV, PHILADELPHIA 
We need someone with an in -depth knowl- 
edge of digital video and audio technology as 
we begin our conversion to ATV, as well as 
complete understanding of broadcast and 
microwaveRFtechnology. Candidates should 
have experience in TV broadcast engineering 
management including studio and transmit- 
ter facility maintenance, capital project plan- 
ning and implementation, production and on- 
air operations, scheduling of technical per- 
sonnel, preparation of operating budgets, 
knowledge of all building systems and compli- 
ance with all government and industry regu- 
lations and standards. We want a team player 
who has a proven ability to work well with 
employees and fellow department heads. 
Degree in technically -related field or equiva- 
lent experience required. Send resume and 
cover letter (no calls /faxes) to Dave Davis, 
President and General Manager, WPVI -TV, 
4100 City Line, Suite 800, Philadelphia, PA 
19131. EOE. 

MAINTENANCE ENGINEER, WJHL -TV, 
Johnson City, Tennessee seeks an experi- 
enced Individual for a staff position as a 
maintenance engineer. The ideal candidate 
must have three years experience in studio 
maintenance. Must also have videotape, sat- 
ellite and computer related experience. Net- 
work and software experience with Ethernet 
and Novell Netware and Microsoft Office and 
cc:Mail also is preferred. FCC General License 
is required and SBE certification a plus. Must 
be a self- starter with good work habits and 
good organizational and people skills. Send 
resumes and salary requirements to: WJHL- 
TV, Attn.: Chief Engineer, PO Box 1130, Johnson 
City, TN 37605 -1130. EOE. M /F. Drug test 
required. 

MAINTENANCE ENGINEER Great weather, 
great people, cost of living Inexpensive. Sony 
and GVG 3/4 a must. Minimum 2 years 
experience. Fox affiliates. Resumes - Fax 915- 
655 -8461. Women and minorities are encour- 
aged to apply. EOE. 

CHIEF ENGINEER Join the team at Ameritech 
Creative Media. Keep our high end video and 
multimedia facility ticking as the Engineering 
and Technology Manager. Manage all technical 
facilities and supervise engineering staff. Over- 
see equipment integration and maintenance 
while planning for future growth. Interact with 
production teams to help plan for multimedia, 
web, video, audio and graphics production in a 
fast paced environment. Keep computer data- 
base /systems operational. We require 10. years 
in broadcast engineering or equivalent. Solid 
knowledge of analog and digital equipment a 
must. Direct experience in facility design, con- 
struction and maintenance is essential. SBE 
certification required. We're looking for a stra- 
tegic thinker with great people skills who will 
help shape our future. Mail or fax your resume 
to: Ameritech Creative Media, 425 W. Randolph 
St., Suite 1300N, Chicago, IL 60606. Fax# 312/ 
466-2930. Please, no phone calls. 

HELP WANTED MAINTENANCE ENGINEER 
SE Fox News affiliate, UHF, Microwave Engi- 
neer with 2 -5 years studio experience and 
computer skills. EOE /AA Employer. Fax re- 
sume to 912435.0485. 
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classified 
HELP WANTED 

IMMEDIATE OPENING AVAILABLE FOR self - 
n otivated, team oriented Remote Broadcast 
E I.C. for West Coast mobile production com- 
pany. Knowledge of all facets of production 
and the skills and ability to do component 
level maintenance on switchers, cameras, 
DVEs, VTR's and audio equipment. Will be 
involved in the construction and integration 
of new mobile units. Knowledge of digital 
technology is a definite plus. Must have 5 

years broadcast engineering experience. Sal- 
ary commensurate with experience. Please fax 
or send resume and salary history to: 805 -294- 
0209 Fax, Attn: Chief Engineer, 27555 Avenue 
Scott, Valencia, CA 91355. 

BROADCAST TECHNICIAN for South Florida 
based Christian Television Ministry. Respon- 
sibilities include Installation and repair of all 
types of broadcast audio and video equip- 
ment, Including Betacam digital equipment, 
monitors, Ikegami cameras, and multi -cam- 
era video equipment. The ideal candidate will 
be a committed Christian with a strong desire 
to serve the Lord, possess a minimum of an 
AA Degree In Electronics and 2 -3 years of 
related experience. Additionally, the success- 
ful candidate must be able to work flexible 
hours. Salary commensurate with experi- 
ence; excellent benefits. Fax or Email resume 
to Human Resource Manager, Coral Ridge 
Ministries, Media, Inc., 954 -351 -2496; 
i .Hazen @crministries.org. 

C'RAWFORDCOMMUNICATIONS Television 
Maintenance Engineer. Crawford Communi- 
t ations, the premier post production facility 
in the Southeast, has opportunity for bright, 
experienced maintenance engineer. Minimum 
five years experience with online and offline 
editing systems. Digital and analog tape 
transport experience required. Windows 
experience a plus. Submit resume and salary 
requirement to: J. Fortner, Chief Engineer, 
t rawford Communications, 535 Plasamour 
IIr., Atlanta, GA 30324 or 
I t ortner @crawford.com 

TECHNICAL SUPPORT ENGINEER The De- 
partment of Communication at Bradley Uni- 

ersity invites applications for a technical 
support engineer In the Global Communica- 
t ions Center. Responsibilities include trouble 
shooting, component level repair and routine 
and emergency maintenance of a variety of 
state-of-the-art audio, video and computer 
equipment in university production center. 
l'erson also provides training in use and 
maintenance of equipment to faculty and 
students. Provides production and curricular 
support as appropriate. Minimum of two- 
year degree in related technical field; demon- 
strated interpersonal skills. Current experi- 
ence In maintenance and repair of profes- 
sional -level production equipment required. 
Current or recent experience in trouble shoot- 
ng, routine and emergency maintenance and 

repair of wide range of professional level 
video, audio, broadcast, computing, and tele- 
communications equipment also required. 
Send resume, names, addresses and tele- 
phone numbers of three references to: GCC 
Engineer Search, Department of Communica- 

on, Bradley University, Peoria, IL 61625. 
earth beings immediately and will remain 
pen until filled. Bradley University is an 
qual Opportunity Employer. 

DONU T BUILC 

TECHNOLOGY. 

BRG IjFE. 

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. Teambuilding, 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 -8E2) 

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 # CY8E3) 

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 broadcasVprofessional 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 -8E5) 

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: 

1408) 955 -5166. E-mail (in ASCII text): 

sjjobs@mail.sel.sony.com. For more 

information, visit our Web site at: 

http: / /www.sel.sony.corrVHR/ EOE. rs soy 

SONY 
SENIOR MAINTENANCE ENGINEER Respon- 
sible for maintenance, troubleshooting and 
repair of on-air, studio and post -production 
equipment. One -inch, Betacam, switcher and 
audio experience required. Betcart and digital 
experience helpful. FCC and /or SBE certifica- 
tion a plus. Must have valid driver's license. 
No phone calls, please. Send resume to KDVR, 
Attn: Human Resources /SME, 501 Wazee St., 
Denver, CO 80204. EOE. 

BROADCAST MAINTENANCE ENGINEER Self - 
starter with experience repairing digital and 
analog studio equipment. Requires strong 
background in computer hardware /software 
assoc. with automation systems, video serv- 
ers and computer networks. Sony VTR and 
LMS or high power UHF transmitter experi- 
ence a plus. Resume to KTXH UPN -20, Dept. 
B /E, 8950 Kirby Dr., Houston, TX 77054. EOE 
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HELP WANTED 

' SPEER WORLDWIDE DIGITAL CONSULTING 
SWWDC is a dynamic state -of -the -art communications company with digital storage and 
transmission capabilities. We are extending a fantastic opportunity for qualified candidates 
to usher us into the future. SWWDC and its related entities is looking for qualified candidates 
to become part of an exciting new venture and join a team that is second to none. Come 
create the future with us! 

We are searching for enthusiastic experienced professionals. We offer a competitive salary 
and benefits. 

Job Opportunities: 

Project Manager. Responsibilities: Coordinate and facilitate (on a per project basis) the 
digital storage and transmission needs of outside clients. 

RF Maintenance Engineer. Responsibilities: Maintaining satellite uplinking by interfacing 
with the satellite transmission control center, operating transmitters /antennas and ensuring 
quality of signal. 

Interested applicants will need to submit a detailed resume to: SWWDC, Human Resources, 3201 
Dickerson Pike, Nashville, TN 37207, FAX 615 -650 -6293. EOE. No Phone Calls Please. 

International 
Account Manager 

360 Systems is a leading manufacturer 
of advanced digital audio products for 
radio, TV and commercial markets, with 
export sales to over 60 countries. If you 
have a background in broadcast or pro - 
audio, we would like to talk to you about 
joining our world -class export depart- 
ment. This challenging position is for 
salesmen interested in world travel, ex- 
perienced in international markets, and 
with technical aptitude. For further in- 
formation visit our web site at 
www.360systems.com. 

Applicants are invited to send a letter 
outlining career objectives, together with 
resume and salary history to Robert 
Easton, President, 5321 Sterling Center 
Dr., Westlake Village, CA 91361. 

55(//b4f4 
BROADCAST TECHNICIAN Multi -channe 
cable TV facilities in Littleton, CO. Duties 
include Installation and repair of all types o 
broadcast video and audio Equipment. Mini 
mum Qualifications include 3+ years of broad 
cast video, audio equipment repair and opera 
tions experience. The preferred candidate wil 
also possess an Associates Degree in electron 
Ics and experience in maintenance and repai 
of analog and digital studio and editing equip- 
ment, including cameras, multiple format video 
tape recorders, video switchers, digital video 
effects, character generators, still stores, au- 
dio mixing consoles, Avid non -linear editors, 
and CMX edit controllers. Other duties, week- 
end and shift work as required. A drug and 
background check will be required for suc- 
cessful applicants. Non -smoking environment. 
Please submit resume with salary information 
to: TCI- National Digital Television Center, Attn: 
Studio Engineering Supervisor -Room 118, 4100 
E. Dry Creek Road, Littleton, CO 80122. NO 
PHONE CALLS PLEASE. EOE. 

ASSISTANT GENERAL MANAGER, 
ENGINEERING SERVICES 

Washington State University, in the beauti- 
ful Pacific Northwest, is seeking a full -time, 
permanent Assistant General Manager, 
Engineering Services. This position func- 
tions as the principal engineering man- 
ager of a growing telecommunications 
organization operating facilities at more 
than 40 sites in Washington, Idaho and 
Oregon (a number which could more than 
double by 1999). Responsibility for engi- 
neering services for two public television 
and ten public radio stations, several radio 
translators, television studios in two loca- 
tions, radio studios in four locations, 28 
interactive video classrooms statewide, a 
statewide digital interconnection system 
(DS -3 or better, being supplemented with 
a leased fiber OC -3 system), and a multi- 
channel digital satellite teleport being built 
in 1997. Position is located in Pullman, 
Washington. Salary range: $60,000- 
$68,000, DOD. For an information 
packet, including a detailed position de- 
scription and complete list of qualifica- 
tions, call (509) 335 -6511 (PDT) during 
regular business hours. Application re- 
view begins September 2, 1997. Position 
open until filled. WSU is an EO /AA educa- 
tor and employer. Members of ethnic 
minorities, women, Vietnam -era or dis- 
abled veterans, and /or persons 40 and 
over are encouraged to apply. 

MAINTENANCE ENGINEER WFTX TV36, FOX 
affiliate in Ft. Myers market, is seeking a self - 
motivated Maintenance Engineer. Experience 
with station systems, component level repair, 
cameras, Odetics TCS2000, 3/4 ", Beta, SVHS, 
ENG and News experience a must. SBE certifi- 
cation and UHF experience are desirable. Work 
hours are Sunday -Wednesday from Noon - 
11PM. Please send resume and salary require- 
ments to: Ryan Steward, Chief Engineer, WFTX- 
TV, 621 SW Pine Island Rd., Cape Coral, FL 
33991 or E -mail: rsteward@wftx.com. We are 
an equal opportunity employer. 

CHIEF ENGINEER Eastern Washington Fox 
Affiliate seeks Chief Engineer with 3+ years of 
hands -on UHF transmitter experience in TV 
broadcasting. Some travel involved. Send re- 
sume and salary expectations to GM, KAYU- 
TV, P.O. Box 30028, Spokane, WA 99223 or fax 
to (509) 448 -1223. EOE. 

116 Broadcast Engineering August 1997 

PRODUCT 
SPECIALISTS 

The world leader in manufacturing of the 
most innovative and exciting post pro- 

duction, broadcast, film and print imaging 
equipment is seeláng professionals to join its 
team of Product Specialists in its Darien, CT 
and Los Angeles offices. Candidates should 
be highly motivated individuals with a flair for 
communication, oral and written. Experience 
in one or more of the following is essential- 
Graphics /ComposiürxyEditingiVisual Effects. 
A strong knowledge of engineering is req'd, a 
degree in engineering is a plus. An attractive 
salary and benefits package is our offer for 

this challenging and rewarding position. 
Send/Fax (203-656-3459) 
resume and salary history 
to: Quantal, 28 Thorndal 
Circle, Darien, CT 06820. 

QUANTEL 
AUn: Michelle Gallagher. 
Equal Opportunity Employer 

BROADCAST MAINTENANCE ENGINEER Im- 
mediate opportunity. Troubleshoot, repair and 
maintain existing broadcasting equipment for 
UPN affiliate in Los Angeles. D2, ENG and 
studio, Video File Server, monitors down to 
the component level. Resumes to Human Re- 
sources, KCOP -TV, 915 N. La Brea Ave., Los 
Angeles, CA 90038. EOE. No phone calls please. 

MANHATTAN POST- PRODUCTION facility has 
an immediate opening for an experienced, 
hands -on engineer. Capable of trouble shoot- 
ing from system level to board /component 
level. Must be an aggressive self -starter. Ex- 
perience with DigiBeta, Beta, D-2, D-3, 1" vtr's, 
GVG Ana /Dig SEG's, and GVG and Ampex 
DVE's preferred. Competitive salary commen- 
surate with experience. Send resume with 
salary requirements to: Engineering Dept., 
CGE, 305 East 46th Street, 12th Floor, New York, 
NY 10017. FAX (212) 838 -0853. E -Mail 
bsharp@vastnet.net 

VIACOM O&O in sunny South Florida seeks a 
Maintenance Engineer who has experience re- 
pairing and maintaining a major TV broad- 
cast /production facility. The person we're look- 
ing for should be able to trouble -shoot at com- 
ponent level, have working knowledge of BTS 
switchers, Phillips media pool, Harris Trans- 
mitters, Avid Media Composers, Chyron Max, 
and Sony 1" and BetaCam formats. RF experi- 
ence and SBE certification a plus. Send re- 
sume & cover letter to: Dept. 4ME-211, WBFS- 
UPN 33, 16550 NW 52nd Ave., Miami, FL 33014. 
No phone calls, please. EOE. 

MAINTENANCE ENGINEER: KSPR -TV, an ABC 
network affiliate, seeks a maintenance engi- 
neer with a minimum of three years experi- 
ence with Beta /Beta SP and Studio systems. 
Knowledge of UHF transmitters, Microwave 
and Computer systems also a plus. Located 
in the Missouri Ozarks where recreation and 
entertainment opportunities abound. Please 
submit cover letter, resume and salary require- 
ments to: Monte Chaney, Chief Engineer KSPR- 
TV, 1359 St. Louis Street, Springfield, MO 
65802. EOE. 
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digital 
By Paul McGoldrick 

ITS, telecines and profits 

The International Teleproduction Society (ITS) has 
re- invented itself. At the annual forum in Beverly 

Hills in July, it was obvious there is new life at the top - and just in time. The teleproduction industry is 
going to be going through a boom the likes of which 
hasn't been seen for a long time. There are going to be 
multiple losers ... and major winners. And it's going to 

happen at a speed few people could 
have imagined. The days of one house 
undercutting another in copying, edit- 
ing, standards conversion, whatever, 
will all but disappear because all the 
top -end companies will be snowed 
under with work. 

This, at a time when we don't have a 
single digital video standard. The FCC, 
in its "let the market decide" decisions 
(which probably could be interpreted 
as "we don't want to do anything we 

might be sued for ") has allowed for a smorgasbord of 
possibilities. It has allocated terrestrial UHF channels 
and told the four networks when they must be on the 
air. So, the decision about what to transmit has become 
a market -interest situation. Come May 1, 1999, ABC, 
CBS, Fox and NBC, either O &Os or affiliates must be 
on the air at UHF in the top 10 markets, with markets 
11 -30 following by Nov. 1, 1999. (Of course, there will 
be slippage on those dates. The FCC has not adhered 
to an implementation date in my professional lifetime.) 

CBS believes, and hopes, that the standard of request 
by the broadcasters and the public will be HDTV, 
although the network accepts there will be periods 
when either SDTV or multiplexed -SDTV will be trans- 
mitted. Either way, there will be a lot of additional data 
services carried. These services will be making use of 
bits not being used by the video because it's slow - 
moving or without many cuts. That income stream, 
whatever it can legally be, is of intense interest to the 
broadcasters. For the teleproduction house, it's bonan- 
za time. If the majority of programming is HDTV, it will 
originate in Hollywood in the unified standard. Even if 
it isn't broadcast in HDTV immediately, there is going to 
be hesitation about producing material in any lesser 
format, for fear of throwing away the investment. 

To check the value of its current inventory, CBS also 
reported on work it has done to see how 35mm, Super 
16mm, 16mm and 8mm film looks when converted to 
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HDTV. Just comparing exposed areas, each of the film 
standard's resolutions was about 6dB worse. The 16mm 
and 8mm film conversions were unacceptable. Grain at 
anything below 35mm was marginal. It was striking 
how closely the numbers came to the measurements of 
HDTV and 35mm film. The HD standard is right on 
the 35mm performance lines. 

Film to video 
Broadcasters may deal with the conversion of existing 

film inventories to HDTV on a real -time basis - on air. 
That is unlikely, because the skills of real broadcasting 
continuity are present only in news operations. More 
likely, there will be new transfer suites set up with much 
of the service handled outside by ITS members. 

It is not surprising that there is a resurgence of interest 
in telecines. Philips tells us that the future will be film - 
to -data, with the user pulling out the right datastream 
based on the standard needed. Maybe. Sony has the 
opinion that it will remain a real -time conversion to 
tape. Maybe. Or maybe both? 

What is Sony doing in such a niche market? The 
answers have not been terribly convincing. The exist- 
ence of Sony Pictures is relevant, but guesses beyond 
that would be only that. Some of the solutions that Sony 
has come up with in its prototype are so inventive that 
I will dwell on them in next month's column. 

ATM and D -1 

Cinebase (Los Angeles) is a leader in the field of 
multimedia databases. At NAB, it introduced a prod- 
uct that transports D -1 through switched ATM cir- 
cuits in an extremely elegant manner, even providing 
a simple user interface. Getting video and audio mate- 
rial between different production and processing ar- 
eas has already become a big deal and this makes it 
easier. The product, the Fiber Hydrant, takes advan- 
tage of wavelet compression using Analog Devices' 
ADV601 wavelet video codec that was announced in 
this column last year. 

This month, the ADV601LC, a new version of the 
chip, will be announced (LC for lower cost) with 
simplified interfaces, costing $14.95 each in 10k quan- 
tities instead of $30.90 for the original IC. 

Paul McGoldrick is a free -lance writer and consultant based on the 
West Coast. 
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The VTM -200 features high -resolution images at a winning price! 

The award -winning VTM -200 Multi- Format 
On- Screen Monitor combines crisp waveform, vector. 

audio, and picture displays on one low -cost SVGA 

monitor. This ingenious package allows each high - 
resolution quadrant to be expanded to full- screen. 

The VIM -200 accepts two analog composite (NTSC 

or PAL) and two 601 serial digital (525 or 625) video 

inputs. With four AES stereo pairs and four analog 
stereo pairs, the versatile audio option displays levels 

and phase differences. The audio bar -graph has a 
wide dynamic range and user - selectable 

1L. 
resolution and ballistics. 

A unique ZOOM feature allows ultra- 
_..,.- accurate set up and measurement of black. 

white, and audio reference levels. 
A INafld System 
Integration Ih:1n,t 

Whether your facility is NTSC. PAL, multi- format, 

serial digital. or in transition, the VTM -200 is clearly 
the winning choice for all your on- screen test and 
measurement needs. 

Call today to find out more about this and other 
winning next -generation solutions from Videotek. 

Premium Quality, Intelligent Design, 
Smart Price...That's Videotek. 

= VIDEOTEKTM 
mom A Zero Defects Company 

Circle (2) on Free Into Card 

Five Year Warranty 

180-9001 Certified 

243 Shoemaker Road, Pottstown, PA 19464 Toll Free: (800) 800 -5719 (610) 327 -2292 Fax: (610) 327 -9295 
Visit us on the Worldwide Web: www.videotek.com 
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Unique Modular 
architecture with 

DigiNet networked 
system control 
provides multi- 

function solutions. 

AtoD 
D to A 

Decoding 

Digital Audio 

Encoding 

Compression 

and more! 

Digital Glue 
Functional Solutions 

Flexible Modular 
cards in a common 

frame provide single 
function solutions. 

http: / /www.Ieitch.com 
U.S.A. (800) 231 -9673 Fax: (757) 548 -4088 Canada (800) 387 -0233 Fax: (416) 445 -0595 
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